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Yoshikawa K, Kokubun.K, Fruya N, YoshidaY, Kinoshita.T, Shinohara Y, IshikawaT: Role of magnetic reasonance vessel wall imaging in detectin and managing ruptured
aneurysms among multiple intracranial aneurysms

Surg Neurol Int. 2021 Sep 13;12:460. doi: 10.25259/SNI_618_2021

Abstract

Background:

Wall enhancement of intracranial saccular aneurysms in high-resolution magnetic resonance vessel wall imaging (MR-VWI) might indicate a ruptured aneurysm.
Therefore, this study aimed to determine the diagnostic ability of wall enhancement to detect the ruptured aneurysms among multiple aneurysms.

Methods:

Patients with subarachnoid hemorrhage (SAH) and multiple intracranial aneurysms who underwent MR-VWI before craniotomy and clipping were included in the study.
Three-dimensional T1-weighted fast spin-echo sequences were obtained before and after gadolinium injection. Aneurysm rupture was estimated based on the
subarachnoid clot distribution, aneurysmal contours, and MR-VWI findings. We selectively performed surgical clipping and confirmed the rupture site intraoperatively.
Results:

Thirteen patients with SAH with 13 ruptured and 17 unruptured aneurysms were treated at out facility. The accuracy rate of rupture site diagnosis using MR-VWI was
69.2% (9/13 cases). Each unruptured aneurysm was equally or more strongly enhanced in the other four cases than the ruptured aneurysms. In three of the four
unruptured aneurysms with positive MR-VWI findings, atherosclerosis of the aneurysmal wall was observed during simultaneous or elective clipping surgery. Further,
clipping surgery was performed without intraoperative rupture in two cases with the help of MR-VWI findings.

Conclusion:

Correct diagnosis of the rupture site using MR-VWI alone was unreliable due to false positives caused by the wall enhancement of unruptured aneurysms with
atherosclerosis. Therefore, ruptured aneurysms should be detected using more information in addition to MR-VWI images. MR-VWI may be advantageous to determine

surgical strategies when managing patients with SAH and multiple aneurysms.

Laura T. van der Kamp, MD1; Gabriel . E. Rinkel, MD1; Dagmar Verbaan, PhD2; René van den Berg, MD, PhD3; W. Peter Vandertop, MD, PhD2; Yuichi Murayama,
MD4; Toshihiro Ishibashi, MD4; Antti Lindgren, MD, PhD5,6; Timo Koivisto, MD, PhD6,7; Mario Teo, MDS; Jerome St George, MDS8; Ronit Agid, MD9; Ivan
Radovanovic, MD, PhD9; Junta Moroi, MD10; Keiji Igase, MD, PhD11; Ido R. van den Wijngaard, MD, PhD12; Melissa Rahi, MD, PhD13,14; Jaakko Rinne, MD,
PhD13,14; Johanna Kuhmonen, MD, PhD13,14; Hieronymus D. Boogaarts, MD, PhD15; George K. C. Wong, MD16; Jill M. Abrigo, MD17; Akio Morita, MD, PhD18;
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Yoshiaki Shiokawa, MD, PhD19; Katharina A. M. Hackenberg, MD20; Nima Etminan, MD20; Irene C. van der Schaaf, MD, PhD21; Nicolaas P. A. Zuithoff, PhD22;
Mervyn D. I. Vergouwen, MD, PhD1: Risk of Rupture After Intracranial Aneurysm Growth

JAMA Neurol. 2021;78(10):1228-1235. d0i:10.1001/jamaneurol.2021.2915

Abstract

Importance Unruptured intracranial aneurysms not undergoing preventive endovascular or neurosurgical treatment are often monitored radiologically to detect
aneurysm growth, which is associated with an increase in risk of rupture. However, the absolute risk of aneurysm rupture after detection of growth remains unclear.
Objective To determine the absolute risk of rupture of an aneurysm after detection of growth during follow-up and to develop a prediction model for rupture.

Design, Setting, and Participants Individual patient data were obtained from 15 international cohorts. Patients 18 years and older who had follow-up imaging for at
least 1 untreated unruptured intracranial aneurysm with growth detected at follow-up imaging and with 1 day or longer of follow-up after growth were included. Fusiform
or arteriovenous malformation-related aneurysms were excluded. Of the 5166 eligible patients who had follow-up imaging for intracranial aneurysms, 4827 were excluded
because no aneurysm growth was detected, and 27 were excluded because they had less than 1 day follow-up after detection of growth.

Exposures All included aneurysms had growth, defined as 1 mm or greater increase in 1 direction at follow-up imaging.

Main Outcomes and Measures The primary outcome was aneurysm rupture. The absolute risk of rupture was measured with the Kaplan-Meier estimate at 3 time points
(6 months, 1 year, and 2 years) after initial growth. Cox proportional hazards regression was used to identify predictors of rupture after growth detection.

Results A total of 312 patients were included (223 [71%] were women; mean [SD] age, 61 [12] years) with 329 aneurysms with growth. During 864 aneurysm-years
of follow-up, 25 (7.6%) of these aneurysms ruptured. The absolute risk of rupture after growth was 2.9% (95% CI, 0.9-4.9) at 6 months, 4.3% (95% CI, 1.9-6.7) at 1
year, and 6.0% (95% CI, 2.9-9.1) at 2 years. In multivariable analyses, predictors of rupture were size (7 mm or larger hazard ratio, 3.1; 95% CI, 1.4-7.2), shape (irregular
hazard ratio, 2.9; 95% CI, 1.3-6.5), and site (middle cerebral artery hazard ratio, 3.6; 95% CI, 0.8-16.3; anterior cerebral artery, posterior communicating artery, or
posterior circulation hazard ratio, 2.8; 95% CI, 0.6-13.0). In the triple-S (size, site, shape) prediction model, the 1-year risk of rupture ranged from 2.1% to 10.6%.
Conclusion and Relevance Within 1 year after growth detection, rupture occurred in approximately 1 of 25 aneurysms. The triple-S risk prediction model can be used

to estimate absolute risk of rupture for the initial period after detection of growth.
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*P-1
KR E MR EIRE O FEEHEZ T ANICER L, MERENOKEEEZL 2HEEI LT 2020, HAREFOME» OHERIL 72 & 25, MILE VR i IMERENTH - 7223, fEREE VR
i L 20mSv/FE 2 A 2 Z EMEE I N, 22T, KEEAMET VT, BRKOKSBAFIECHMELZEN T L L L.

i IVR #5723 A icxt L 6 2> HE, FEBRES IVR #i# 3 ikt L 9 2> A, RIRHICHGHRERAT 2 4, B 1 4, BRLYEEL 1 2ok@EARES 2 v CRRIRFF o gL < fte 2 il L
7.

FERE, WIS B X OEERES IVR i o SEEE SRR & KA ERE oI % 20 7228, {J4 Tl - @KEFHIE %2 2 N2 il 7z, fEBRER IVR i o /K kAR oft 5,
20mSv/SFEEMR B2 EBMEEI N, A AT A ANZRR y ZIIMERE LR 2 2 &3, SEHMEARRR & KREHERES O IXIZIF—3L %

MIME 5 & BT IVR fliE O /K AREBOEWEER L, HRICE7 4 —F ANy 2382528 C, EERE VRIS /KSR E DK % FHm L 7-.

K AR AT R R L D BT HESZ T AR L, BB R DA & OHERIC T 20mSv/4E %8 2 5 IVR i OIFESTER I N2, % 2T, KbERBER %2 v, BRER O /KR AIE < e
ZEWFT 2L & Lk, WIE IVRATE 3 GBIk L 6 22 A, 1EBRER IVR i 3 4 L i #Eehn 2 44, Bl 1 4, BR LR 1 2t L 9 2 HIE, AKEERABRER 2 v CERIRE o i
CHBEZRIIL 72 KR, 3 CORE O EHR A ARG LKA SMREETOEICHBEZ 0, Ficaxs s arazy 73IFEFIC KBTS o 72, IKIILE S OGRS TVR fii# O fli 2 D
AT/ - BKFHI %2 2 W E il 7z, 7z, KEEEFREG Ol &, 20mSv/EZBA 2 LHEE & h 2 155% IVRITE 2 EE L 72, MG B X OE5R % IVR i /KRR OE W %%
8L, HRIC7 4 —F Ny 734228, 1B IVRITE OKEMERRE ORI Y LA TWw 5.

*P-2

A 2 4R 4 QI ERERITHC, SRR L RE S EE ORI 2 L2EHAH & L TRE I N, Sl cd, SHEMABHRO XM D70 OfFd2ER L, fa#ticiho
7B ZTo T, EEERICEE L ZHB X, BEFOIERERFORNEHIOMEETDH 7z, UMEH CILIBE IR L 7= B0 O BT IR E 2 2, @L< - AEFHG - FoiE
RF DI o> T CTHEE O RE R ik L7z, e RE Y72 0, BRBUIMZSERETE2ZER L T 2 MERER O BERISHR LT EEEZER ML 2. ZESTIRIEX/LINTWw 5 IVR
FHRICH T 2 @BFIPILCICOWTERL, @R ORI L ICRP Publication120 2 2% ic, HEHFIFAELFEDN 2 ME 2 HEEMIE L ~ L & BOE L 7. A EFRHISFEFEARE O 85 A 2 BRI <
SRS 2 20T I X OSGE - HRMIERICO VT, BN OB MREFIER B 2 L kS 2 BN sl 2 M L 72,

* P-3
(H#)
AV I PN AR h (acute ischemic stroke; AIS) DEEHRHN CT Tld, HEMLELIc X > TSz Y F 5 2 F2MET 3 3, Dual energy CT(DECT) @ virtual monochromatic image(VMI) i3, &
O XMBINZEIC L B2 v F IR PRI ANANF - L I LS B ERIEE A TRETH 2, AFEIF AIS ICE W TEZ AL T —HROMEE 2 v b 7 R+ ZILEGHETA ISR (diffusion weighted
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image; DWD) & Ik L, i Eic 2w CTHREE L 72,

(F5i&)

AIS 5Ev> CHHEREHE CT & MRI % jifT L 7= 28 JiEfl 255k & L7z, CT %Ei& I3 2 Bk DECT(SOMATOM Drive, Siemens) % fiv> 7z, SHEREH CT 12 80kV & Sn 7 4 A X — %L 72 140
kV ofiAas b TE L. CTDIvol i3 HEIFEHEHEREIC X W 70 mGy TH o 72, 120 kV HY OHi{§RIZ. 2 DOEBIEE{ROEADTIC X 2 &R & L TER L 7z (composite 120kV), VMI
1% 40, 70, 100, 130, 160, 190 keV D T A A F — L ~UCIERK L 72, KEESEE R, DWI COEESHEE & . FfEE DO VMI 3 X O composite 120 kV © CT %, % W Z 1o IEHFEE & DL
CGRAERIIL) TR L 72, MEEFIEIZUTOBY THote, 1R 2 —LL v X ) v 7R Sz DWI OS5 5k % BRI X 0 i (core area), 2.&{F 5Ol % FETH L — %
L. IERFEE & E5%, 3.corearea L IEHTEBAZ R ) 2 — 4L v &) v 7B X Rz VMI B X U composite 120 kV iI2 2 v —, F#ICK keV I X 3 VML, F X U composite 120 kV & DWI D &
{2 i L. AHBERE 6R & = 72,

(F59)

100, 130, 160, 190 keV & VMI i DWI & RAF724HBI % 18 L 72 (R2=0.603, 0.616, 0.611, 0.623), — /7, 40,70 keV ® VMI & composite 120 kV 1355\ AHBI % 7R L 72 (R2=0.152, 0.448, 0.371),
(F¥53)

100keV BA F> VMI T I\ZFMEMEZA o ffi 1) 123 A D 2 FTREME 25R % & 7z,

* P-4
EELD)!
BERRE AT B AT & AU < R o Snifl & 7 B UR IR O R AR 0 72 OISEF OIER 233K & 7= S EEL DI Y §1 & L CHIHE CT 0B o R L 217 7= 0 TR
TWET 5.
(75i%]
Y B DFEFRHAE CT o shfefili i CTDIvol 70mGy & 72 9 DRLAE 77mGy ICiE i & 7 o Tz 4B & L RBa8I%EA O 7o b a v 2 fiH L <E Y, 22 hohifiid 71mGy,58mGy
Th B MEHREIEN 2 25 A Tl L. ROBBIEM 7 0 b 21 o (e 2 BIEIC L -CBAERI 9k % K- 7= BRI IE R34 3 A2 HBIE L 7. R2 4 O S #AE CT o3BAI 0 Rl Lo
B OHER % LK L 7.
(#5R]
RIELHTO 2 H £ ¢ &l L ChdfEild & b1 CTDIvol 70mGy HiTH YV, I/ S e o = FEER FOBBISH 70 F a v o580 2 H £ 432063 & 285 4,3 A3 229 k& 28 ff& 7x
D EREIAICZILIER SN o 72,
[(Z%]
R L 2> o I D 72 D BRI AR N 72 > - 72 23, SR B CT @ DRL B IR T HEIC S Y 5B 0 B LIZRBIIC A 2 & gid B ORELICEE 5 L EZ 5.
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*P-5
77V AEBRICK B0/ v FORET - BELIERIROBE — (OB —EFEE —
FRH RGBS - MBS v 2 — B =), Rk AR, /e M, $EX &=k, g sF

[ #5

DB E A Il B ER O B 2 F e L C R o85S & 8L % fEifE 2 R K EICHIES 2 C L 3 REECH O, —BRINICHIEXTO LT VWO BBk TH 5, SELFHEOHEEIC X 2.0
fEE DY) — i oW THRET L 72

[ 5]
DIFZ 7 v b & (Data Spectrum ) % Fv> T, 99mTe ¥ %0 100,092 10,480 15,8T0& 33 DR (kBg/mL) & LCH A L 7-. 3D-OSEM %I X Y E{{RERE L % 17V, BELIIE(SC) - 359
#HIE(AC) 7= L @ NC, SC 7 L & JfF5#lIF & L T segmentation with scatter and photopeak window data for attenuation correction(SSPAC) % Fv:7= SSPAC_SC-, SC & b ® SSPAC_SC+%{ERK L
72. &3 SC,AC & 9 AHHIEDHEA L 72 2 D C,SC 75 L SSPAC_SC-DIRFHE5 ()13 L 7-.5C % v © CT JF9HH1E%E CTAC & LCHk L 7= 4gic L < 1° HoRkhn v v b 2FHIIL,
FHERDOIHRA A 7 v b TR L < MRatio % 3k 72 I FHH & O MRatio D i Kfifi & f/ME D7 % MR Range & U, /Ui BE 0 35— % 54 L 72 241E 12, GCA-9300R(Canon ).

[ %)
NC & DR FHM < 13, TRESERHK T % 72 72.MR Range (Z,NC0.34 & SSPAC_SC+0.29 T& b ¥—DetkEH 4 b7 .CTAC T, {EKETH - 7. SSPAC_SC-i, p DEHEIC X Y EH—Eo
ERD o7z

[ 5% ]
JREg - BUELFHIE 21T 5 & T, LR 0 —235 A kL 72.SSPAC_SC-ic B W Cidi#b) 7 p OFIRIC X Y BB~ ORI EE A RE X iz,

*P-6

(H]
IhAE A PR C I OB SR 0 72 o I BHER B CT 2 e 3 2358035 5, Z2WiZE L ~)v 2020 4EfRC CTDIvol 23 77mGy 125 E T b2 & X b g E D#E
IEACIFEERIHE E 2 5, AWIFCIERAEHWICIO U 2355 CT 7'n F a oo ic, mEREZRELL 72,

(77]
i L 7= CT #:& 132 SOMATOM Drive (SIEMENS #). 7 7 v I 413 Catphan CTP600 (Phantom Laboratory #t) % F\»7z, L#KL 72 7' v + 213 routine, follow, fast
L7, Bt b, BEEIX 120kVp, FE R 7 4 Z/E (3 5mm, CTDIvol i routine 2% 76.8mGy, follow 75 63.8mGy. fast 28 20.6mGy T& - 7=, Hillx., CTP682 £
YVa—nro77uy (AHU830, HBx&EE). 727 VA (AHUG60, MAE#%EHE) 1IC31) % task-based modulation transfer function (TTF), CTP712 & = — L @ noise power
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spectrum (NPS) Z#lI5E L 72,

(i 2R]
571 v ® TTF 1% routine. follow T[AZ., fast TRRE T L7z, 72V ADTITF 7w b ar e bicEZETH > 7=, NPS iI fast 28 routine, follow & HifE L CEE%Z R
L. follow 2MEJE I EAEIEIC 3> T routine X Y S{EZ R L 7=,

(E%]
SPE IR RE ZE o B IE 28 L o 31l H VI 13 routine ZEE LW e E 2 5, W a v+ 7 & b 23E e IR ZE o 3 H #9121 routine X Y K E TH 2 follow % FH\»
22LT, REHNEZRZLOOMEBDOHEIELAARETH 2 LF X 5,

* P-8
To investigate the vascular bed location for the CO2 reactivity, SE and GE image with ultrasmall superparamagnetic iron oxide nanoparticle (USPIO) contrast agents was used. The results suggested

it should be mainly located around 15 XJm vessels in diameter.

*P-9

[Hi] =15 a2 b EPIETH % Readout Segmentation of Long Variable Echo-trains (RESOLVE) #(x k 22— 2D FHEZ ) — F7 ¥ FlICk 2 A v MMb$ 3 Z L2 X - T Echospace
EFIMEVIRETH 0 . ILBOEAERICCACFHENSS ingle Sho t EPIGsEPDE L b bR BOHELNZ 5 Z L AWHETH %, Functional Magnetic Resonance Imaging of the
Brain Software Library(FSL)IZA ¥V XD A+ v 7 27 4 — FR¥ECTHAEINZ MRIOFTY 7 b v 27 TH Y, FSLDOY —1TH % topup FHAMEMPIC L 2ESREFIET 2 2 L AFHEL X
N3, £l topup % RESOLVE H{§ICH#EH L. BLEKOEHRORIERF % MEE L 72,

[/57i:] MAGNETOM Skyra3T (Siemens #1) <, MEIREIA Clip 2iE L 2HE7 7 v F 22 TRG%1To 72, FSLAED =, b0 icxf LTI Am%E 0° & 180° & LT 2 A
W& L7z, &St 13 ssEPI (TR=5000ms, TE=74ms, Matrix=128x128, BW=1630, b=0,1000, GRAPPA=2), RESOLVE (TR=5000ms, TE=60ms, Matrix=128x128, BW=930, b=0,1000,
GRAPPA=2, Segment=5), 351727 7 ¥ P ZH{RICE T, 77 v b 20EH—-HHOVEEEED2 S 3SD LA LA L 7%k 7 —F 7 7 2 b & L7z, ssEPI & RESOLVE, FSL-topup % i
L 7z ssEPI-topup. RESOLVE-topup D7 —F 77 27 F DY 7 L A E % E L 7=,

[#55] ssEPI {%&. RESOLVE {& & % iC FSL-topup ##H 32 & & CEADPRIEI N, AZAT —F 77 7 b BPEW Lz, AEZALT —F 7727 bDOY 7 A EOHE Tl ssEPI, RESOLVE,
ssEPI-topup. RESOLVE-topup DIEIC A 725> > 7=,

(%] FSL-topup IC L W EARAZALT —F 7 7 7 b BHIEATRETH > 7z, ssEPL IR THIMELE OB % B8 3 5 Resolve I35 W T H AIEMELMER T E ., BRRBEIRICH L C D fHIERTEE &
# 2 b, FSL-topup DHMAERRE X iz,
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*P-10

AFICE T 5 CT HBEOLEFRIIMANICATHIE ., 24 FMHAEHCHBE L Cwv» 2 d %\, HTHHEHE CT Mk, AR PEEIME %4 & OISR E OZHIC s W T IO/
MREDO—2THY . HAEREOBL TREREH ZH - T\ D, ELTFE T, SPERIRMEIEICRIT 2 re-PA SIS A MR R R B MM IR IR IE IS K 2 FENEE A ARSI ITH
NDHEACH D, ORFHESZRET 2 LT, JEEHEM CT ©HEE CTA FoEGRZMic X v, EENBMOASE, B =7 o, AZMEORE, WEIMITEORE 2 & % 10 D ik
ICFHEI 9 5 2 & 3RO H T3,

Dual Energy CT (DECT) & lid. ¥7% 2 2 M OEFEE LAz CT RREAM <. BRICA~ORHERIEN Y %48 Tb, DECT g Tld. B RMFHRED X O EY) T 4 L ¥ —0iE
K> TEL, ZDEARIMEBEDO DD TH B L VI FHEFIATHZ LICL Y. CTICX2MEDNHAAEEE b, X Hic, XA b 7 LZFFAM (Tin filter technology. Siemens
Healthineers) #{GAT %5 Z &12 K> T, WESHORE XM E L, BUGTPIE G FERIEZEAT 2 2 10k - T, #IE B ORI & B MERR OIS 4 WIL T 5 Z LN TE D,

FKEREIESR & - B RiE > ¥ — (UUTYEr&—) T, 2019 4 38 L0 2 HEREHRI DECT 2% (SOMATOM Drive, Siemens Healthineers) 23fRfIL <\ 53, AGE Tk, 3%+
VX —ICB T 5 DECT A QR 7' v b 2 — i, b NC Z OERBIEZ AN L e\ CTHETEBOFHE T X { A bind DECT &Y 7' ) 77— a v FHc AR HEEX #REE (virtual
monoenergetic image). 2-materialdecomposition algorithm i€ X 2 HZEBFRLE# (head bone removal), 3-material decompositionalgorithm % A\ 7o RAREH CT HifR (virtual non-contrast
image). 2 — FHEfR (iodineimage). ¥ X MRIEIEAK(LIEIE (virtual non-calcium image) % HUONIHERR T 2, & BT, VWM O B2 W7 EE 22 BRI 2L ORI, NS
RN D ZEFEF % B L 7= hyperdense artery sign DFEIE. WEINRERZ U » 7CEE R I A LR ENLDORRBT —F 7 7 7 b &L IR IEHEROFHE, 8 X OEHIMECHHZE N HIPERZ 02
WrZe &, FEHEIR O & & S FE 2R BESCREICE 1T 5 DECT ORI AERMEIC SOV T, o ¥ —TORGHONFRIEMZHE L, KRB E LR RN OMH LT,

*P-11

[(B1] B oFE AR AR PET/CT & DR - D ARFEIIMEREE & L TRIEICH EL Tw 2328, SRE I L CHREBICESRIEME A S 2 L xR h w02 oOEIRERETH
%, ST L 1T, WREOINET — 2 D4 v FEFERFBITER L 72 K 5 R E{ER O T SNR % Fli L %5 2K o vIHeM: 2 85t L 72,

[5i%] U4Bi T4 5 [18FIFDG PET & %217 -8 9 4 (%58 : 3.6£0.1 [MBq/kgl, A5 : 64.7£14.7 [kgDicDo T, VR FE—FNEL~ETFT—2DA R % SIEMENS £ v 7
F 7 = 7 e7 ReconTool I X b 100%, 50 %, 25 %, 12.5 %, 6.25 % & Z{LE &7z, ZH b DF — % % Post Filter lE L (woPF), Gaussian Filter FWHM 3 mm(GF3) X 0 FWHM 5mm(GF5) @ 3 jifi
b CHEIR K (OSEM, iteration : 3, subset : 5, 7MERERHIED V) & 4T\, [23A4 FDG-PET #RiQiE/7 4 F 7 4 v ] icfe - IiF SNROEHEAR > 10) % 37l L . BMI < & % a0 2t % Ji~ 72, PET/CT
$E1E 13 Biograph Vision(SIEMENS), Hi{§f##r > 7 + iz AMIDE % H 72,

(5] w9 4 @ 100% 7 — X HifR (woPF), 50% 7 — # Hif§ (GF3), 25% 7 — X Hif% (GF5) D SNR 12 #1241 10.2+1.1,10.2+1.2, 11.1+1.8 /R L 7z, Z®D 5 H BMI 28 LA Lo #las 3
£ DR SNR 124 10.2£1.2,10.1£0.9, 10.7£0.9 %R L 7=,

[(FR] iy 7 4 v Z QI X Y IF SNR I3FEHEE R 72 L. BBE O BMLICK S 374 <~ v M T 50% A5 T D W I+ R iR 25 b W 2 MR R S iz, BREROEES8{KE D -9 ic i
TR SRR E B O FHTi 2 & A 2RI SMETH B,
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(45381 JHT PR 5 PET/CT SI1C 351 5 B 5 RASIO ATHEHE AR & L,

*P-12

[H ] 34 Dual Energy CT (BLF, DECT) 28K LEkA AT 7V 7 — a V2EREH W Cw 3, WERBERICETI — Fioxt LCid 3 — F&EREMIR, (AR HUE 5235 A X
NTw3, —J5. Calai L TR Ca HH{RITFEEF ORI A LICHAINTW 228, CaBERIGIIH E VIEHAIN Tz, 22 CDECT iC X 3 EH Ca BEHEIKR %2 VT X Y IEfEZ
HHUE R TRED MR U 720 [J735] MEAME DECT % #55% L 72 0E G 2 3 1. 120kVp #H4 iR, Ca ZEEIR, I CaBifRE MG L, Fz. FRIHIET 7V r—v a vEISA L. FREFH
LA E D HIE Lz, NRRERI & ZE (FBEH. HEARZEE) o8, WAl coaBL, Sl L SR MEO S & K L 72, BFREIX 20mm JEO AW CHEfRH.01C 1.0mm 2 @ ROI %
BOEL L1 225 L4 oVl Z 7 GREARHIREHEAR ZBR <)o NRIT 165 B GHZEHE 70 B 5 554k 48 = 22, JWZH 95 B 5 B3t 47 + 48), fHI%EE F CT & SOMATOM  Drive,
figt#ft U = — 3 3 ¥ syngo.via (SIEMENS) #Hw27z, [#55] SAMWICREOHIICBID 5 FIEnIc X v CT i, Ca %A, RKAIE Ca HiRfE L b ITK T L, 2 0HIE I Ca BEEICH~ CT
ERRKE CEAEZR Lz, M X ) EEEMOLEML ., 2 oEmIT L clEF I cRN 2, [FE] CTlIF Ca B Tid ., B S OMBICK > TH L, BhEFEC /R G
b7z L oBe, CT D EFIT XY Ca oy DR N Z58/NGHI 3 2 WREME S 2, 72, BB O D BHEMOIMEEL L CHEATE 2 nREED & 5, SoMEHC X b DECT iz Hwv 3
FC Ca b oPEICHES v X0 B R B ER O TR & iz,

*P-13
(ELiD)!

Jia 25 i 2R R RRBE E 2SR R~ 0 AR CT 248 1< X 2 il — EIRfEA* v (Drive spiral:DS) O FEAREM % 4E LU CHEEFFE 2 BEE L 7.
(5]

CT @& Zv-rvzttdl SOMATOM Drive, B ¥l ic i3 Phantom Laboratory #:%! Catphan CTP682, it #fl 4% SPECT 77vbh, K77V a% v 72 k57 vtaviz 0.6mm,40 F[INE D
routine,0.6mm128 FIXEE D fast,0.6mm,128 7| ¢ “HIKFAFENED DS & L7z FEMEIT 120kVp, EEIiIZ2ERT CTDIvol 28 routine,fast 134 70mGy,DS 1& 40mGy T&H o 7= E{R PR L
filtered back projection,DS “C 13 iZJGE LG FH FHHE K v b WA L 72 (DS-HIR). ML i3, routine, fast, DS, DS-HIR 2 35T, /K77VMAIC X B EiG /4 KXEpME ST, &7 % Bt A L 72 SPECT 777D BR A
H(AHUL0 M5B % Bd58), 35 & U CTP682 77V AHUG60, IfiLff % 1) 1< X 2 ARIREEFHIT D 455 4> & ,system performance (SP)BE#t % B H L 7.
CEED|
i SE B A5 D SP 1% routine, fast I~ DS, DS-HIR 3K~ E R HOHK T T L 7 MEEHE O SP 1%, routine, fast 12t~ DS 13 2GR KT L 7228 DS-HIR & EEBIR CRI%E L 7 - /-,
G|

Jidi S FEAT H 59 < 13 DS,DS-HIR 7" vbav I AN ¥ 7228, (K8 25K & W EE ©l DS-HIR 28 HIMERE OFHMEMICIZERA L E 2 5.
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*P-14
[BM] {KEEED CT-Angiography (CTA) (Fi&ER

WELZfro 2 L2 HE L=,
[7%]) 2 — FEMiomE#SE (MWEF 1, 1.5, 3 mm, CT {E280HU) AHEAINLEL 7 7 v b & (FERFE) #Hv7z, CT%#E 12 SOMATOM Drive (3 — XY 2 ~UVZTT) &R,

MRBFET 2o FME N D, APIFRIMEERL CTA I X 2 BEINE O ffitic 0w T, EEBIERHEZZRE L 22 BE G Fi% %2 v T

BEIEIZ 80, 100, 120kV T7 7 v F L%E L7, MEIFZHKEETLL b, CTDIvol 3 50mGy ICHKE L 7=, FHEK R 7 4 2ElX 0.75mm, FOV iZ 120mm & L 7=,
M H ST D #8212 13, contrast to noise ratio (CNR) . 3 X U8 CNR ICHE Z HIWk L 72152 Figure-of-merit (FOM) % V272, CNR ZFIMEEY 4 X O BLLMEIPNEE CT i, F X O
PRARAK D BI.CREIRN ) CT filf & MR A2 A F v BEE S L IcH I L7z, FOM (X, ME IR DRI % circular edge 5T HH L 7 task transfer function (TTF) %{&¥(& L7 CNR &%
HEEEZHVC, RMIERICEVTEBEZ LIcRKRCEH L, FOM= (CNRXTTE()) 2xEHEF2EME, TTE) & IME RO EREEREIcH1F 2 TTFfE: L7, TTF o&Hliciz, CT
measure (HA CT fflis) %MWz,
S I E BT C L K E RO CNR, FOM %Mk L., HELIC X 2 ME TR 0L % i L 72,

[((HHR] FIMERICE T, CNRIIEEEBEFIZ L 24%~82% 15 L7, FOM I3MEEBHIT & 32%~218% L5 L7228, 1mm OIE TIEKE & ER A ESD 5 72,

ES
(i) KB EE CTA TN WINERIE EERIER Lo X ) v FddhknweEX 5,

*P-15

(H]) BfE, EaBiRpEEcts 2 PCLEMFR, BREOENOFESTEE L AoTws, Yt v 2 —CREEEHIREED PCLic, Wif FEEL (FFR) % M CHEREME O FF
flizfT>Twa. LA L, FFR ORI, EEIRILRAIC X 2 Ee, Ex v I —fFE 74 P74 Y —ic X 2EBIREESFEET 2. HE, a2 v va— 20K XY MERFLERE T 3D HE
L 2 EF G SRR, RARF 2B T 2877 3D-QCA 23F s h, FICEFAIOENE 7 L — 4500 &S IMIHE % Mk L, FFR %83 2 E205Eitt (Quantitative flow ratio:
QFR)ZFFE I T3, SEl, 3ADMITEICL S QFRfHE FFREZ KL, MHT#E OBV IC X 28 2 BGEL 72,

[771£]) 2020 4 12 A2 5 2021 43 A £ <o) 3 » AR, EBINREERICOEBIIRIC HEE P %2 2o FER %2 {7 L 72 8% O QFR 2@ L7z, THEIE b L —=v 7 a—2%2ET LR 24

(A, B) &, AW CER%Z{To72 14 (C) L7 [ER] rv—=v27a—2%ETL7xAL B QFREOEMEIFRIZ y=0.68x+0.27, HBIHREILr=0.82 TH 7. tL—=v 7
I—REET L A WD CTENTZ1T o7 C © QFR O EHE KT y=0.87x+0.094, HEAREL r=0.62 TH-7-. A ® QFR & FFR {HOEMERIL, y=0.41x+0.46, FHBIREL
r=0.57, B (¥ y=0.33x+0.54, FHEAREL r=0.55 TH »7z. C @ QFR fli & FFR ED EHREIFZ I y=0.13x+0.68, HHBIFREIZ r=0.26 TH - 7=.

[#iw] P —=v 7 a—2 %% L 2ERLOMIEOMBEIXR L, —7F, YO TRITEZIT 2728 & OFFTEIRMEERE,r 0%, 2ol edb, PL—=oVv 7 a—R0XHIEINELE R T

72, SHOKRTIH ML —=v 7 a— 2% 2 L 7=F O QFR & FFR AOHMBIZ P L V€, EROIEGIR DD 72 < SVHIE 22 L 72 L b 3. QFR 13 PCIHEFT O FFAEEE & 72 0 15
DA, FRNTH OIS (B R T B TR AVRIR X hrz,
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*P-19
2020 FOEBEMITRAKEIC S LY T, EEMTREEEEZESZMAML, RtoFi-2R8SMHE LR E21572. RESCEBIEAMGHROREAAO -0 0\ LK ET 5 C
CRE—HEL L, 2RO ZEFHATHE O Effieiid < MBS - o, 2RO LZEFHICET A LFER 2R VIRSI BES L L.

fastoricid, W% DY K ERECIHEF ORI b,

® TER ORI L <, Z OO BAHRESE ICBE 3 2 “H EBHIE O FHEIF LR DX GBI 3 2 AT §

©) BN &SRR % 2T 5% L OO RO LG 1B T 2 E A8

® IVR O SHRESEIC B3 1F 2 ISR E A AR E (EREESCHES) REOFEMRE L ~ L%l X - EHRSE % Z T 72~ O E
AL LEA%ZfT-> T3,

* P-20

[E/] 354 Dual Energy CT (LAF, DECT) 2SERRICAES R LA % T 7Y 77— 2 VMR E T 3, 3-material decomposition (LUTF, 3MD) %\ 7=#E - ilE{RICE T 3
— Ficxf L Cid 3 — FEEREG, EEMERSERAA SN w2, —J5. Caloit L CTHAEIE Ca Fifg TH 2 BREEHR ITHEEE I otz LI I N Tw 328, CaBERKIIH L VIR
IRICIER STz, % 2 ¢ DECT IC X 2 g Ca BEHEIR % v C X Y B2 B HE B ATRE G L 72, [J7i%] 3MD I X 2 2 — FEEMHT 7 v o) X 2% I0H LEEYE & LRk
BHE. HOEHE. Ca AL, CaBEMITT A IY XL 2FR L 72, HEHE DECT %45 L 72 iEH 2 W RIC/ER T v =) X4 %A L, 120kVp tH4E R, Ca HEHEER., RIEIE Ca Eif % F
KL 7o E7z, HRRRGIET 70 r—v a vRISA L, BEYE ©H 2 REEH. SEFMOBIE D HE L7z, NEIEG 2HZE (EaET. HEEZN) oF8, EIcoBL, Fib L &mEiE
DA % L L 72, B FEAEIT 20mm JE O KRBT CHEAR LI 1.0mm2 @ RO 2358 L L1 25 L4 O Pl Z V72 GRERETEIREHERZBR <)o KRIZ 165 Hl (2% 70 1 ; B4kt 48
22, JREAE 95 ] ; BAck 47 1 48), fM%EEIZ CT %E SOMATOM  Drive, f##7Y U 2 —2 a ¥ syngo.via (SIEMENS) %Zfv:7z, [fER] @R EoEEICEDb S FMmigic kv CT
fili, Ca BJEfE, (AIE Ca HHRIE L DI T L Z 0FI& 1T CT O AR E WM %R Lz, HZHE L O BIERMENIC X 22(L3 b ah o7z, T7lmc X v HEFHOFAIEML, 20
G 3t EE IcE N, [BE] CTEIE Ca 2T Tl AL, HHENOBHES OB GICKH - THENT 2 Ex NS, BFE-CREML R oSG, CTHED ERICK Y Calino
T 28/ N3 2 FlREtE S H 5, £72. BRI OHIA S B FOEEL LClfACX 27REd H 5, SHEOMGHC X Y DECT iz v 23 < Ca UAoPEIGHEE I 1w, LD IE
fift 75 B IE B O REME SRR T L7z

* P-21
[H]
A 3 4E 4 BICHEAT & 7z EHERCGR AR E B LA GERERID o BB IC X 0 KR O F i ERE 2 150mSv/4FE2> 5 50mSv/4F2>2 100mSv/5 FICKIFICH & T bz, YHERETH WIEHRD
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K e RSl A R % @ S 2 AREME D & 2 URBEBICHE 25\ 5, HOEFTREME D & 2 WEHE (FPEIRE 2 G L T 3 08, [EROFIGERIE EH CIRIAKBBBIEC 2@ REHMEL TL %
5 7= O IEME 7 5 % HAIOK AR ES 2B A L 72, Y o < B LKMERABESIOERRITIC 2w TR 3 5,
(7]

BHER O BIEIC & D& TIER DA EGE CEBCH 2 R & SHE O BN 2K AR ET (R Z v XU 7, 6v a v Ny )R BEA L, /KEERBRETC OB BN RE 12K
HHIE S BRERE 2B T 2 W RetE 0 B 2 MEBRENEHER 5 A& Lk, AR T v T 7 & — LB EIREE 2 M L, KSR o 255001 B IR o A MmN & L 7z, B
HERFEIXEATEHOYEZFERL, 777 2 -3 4 4 MAANTFHOMEZERL 1 £ EHOMEFERL <2, EHBGR? S 2 » A OKRERE < BEZ2 KR EARER (3mm RS E) &
FHEAARERT (Iem MEUE X 70pm EUE) 2 OHEEL2d D& L 72,

CRED|

FER D FHFHEE D #j 2 51 T O AR IR IE < Sl T IR AKRSIARFSE R T ORI & LR LAY 3 54 5 9 50K & 7 o 72, BUEMRE 1 ERMHL ISR T 2 L RO REHE T 20mSv/F %

BT BHEEE D Wi, KEEEIE B DS WIEHEH 1K AEFARER CRBEREIE FHliZ 175 LELH 5,
ERX)!
BHEAICOE 2 Z 5 TR AU B O S WIEEE \OKRIEIMES CORBABIL CFHEZ B A L 7, EBNECHIL RIS U 728 Y) 7B # & 0E CBEFHE 21T > T A BER S 2,

*P-22
[BiH]

A #EE D CT-Angiography (CTA) [ZIERRRMIA LT 5720 M & S D, AFRITAREEE CTA 12 L HEFEILE ORHIZ W T, FEERMEA B8 LB THhFE 2 O ORGEE 1T

I EEHEBE L,
[J7k]

g — FEMOME#EE (&3, 1.5 1 mm, CTfE280HU) NEAINEIET 7 o GRS vz, CT 2£{E1X SOMATOM Drive (3 — XA A ~IVAZT) v, EEEIT
80, 100, 120kV TV 7 > b AZERE Lz, MEIIFEBIEL L. CTDI vol 28 50mGy ([ZFRE L7z, FHEK A 7 4 AEI% 0.75mm, FOV i 120mm & L7z,

&3 HEF OFE4E=IZ1E, contrast to noise ratio (CNR) | 35 11 U8 CNR I[ZHRE & IR L 724842 O Figure-of-merit (FOM) % F\ 7z, CNRIZKIMERT A X OBLERAN Y CT i, 38 X UVEH
FARR D BR.OAEIEN YY) CT i & AR R A2 AV, BEEZ LRI Lz, FOM L, M EIROMEGIE % circular edge 15 C 5| L7 task transfer function (TTF) #f£&¥& L7z CNR &AFHER
2N T, FMERICBWCFEREZ LICRATHI L7z, FOM= (CNRXTTF(f)) 2XfEHEfRAN, TTFR(OIFAMEROZERAEKIZIS T 2 TTF L L7z, TTF OFHIZIE, CT measure

(HA CT #ifiFs) Mz,

R ERIE Z LK MER O CNR, FOM # bl L, BEEIC L 2 MERERHEH O &7 L7,

[HER] £MBERIZIVT, CNRITEEELIZE 24%~82% LA Lz, FOM IMREELITE 32%~218% LA L, Imm O M TIER &2 LARE)N ST,

029



Wik (FRHER) TR R AR E T

[#&5m]
IRE BT CTA TN SWINERIZEEE IR EORA Y v MIDRnEEZ S,

*P-23

[(BW] HoARshR: PET ERBOBREERTH D, BRI PET HBICEWTH AKMEE (£ 3 mm BE) 1<k 1T 2 ERE/NHIG X8 T S kv, RFFE ik, KM EERFHGIC BT 5
SiPM-PET & PSF ff K O G212 HEES 5,

[J5i%] Biograph Vision ic X 2 FDG 7 — % (f## A, n=10) i<k L, 3D OP-OSEM+TOF+PSF i (% 7 v M =5, R L [Nit] =4~256 ; v £ — @ity — 1) (C X 2 E{R R
B & AT, VOI gl 2> & KB SUVR 28 H L 7z, MR EiIff~<— 2 PVCES#EA L. % 1T 72,

(45 5] PSF MRS IE Nit & dica v b 5 2 FA358R< 2 0. KIMAZE SUVR 13 1.30 (Nit=4) 75 1.47 (Nit=256) % T LR L7 (WERE M), TeBERHE X 5 MR HEif~—
Z PVC Tl 1.76 TH - 7225, PVC LEERIC X 2 B AR SNz,

(#53m] 5T PET 508 1< 35\ C b RN BB S o0 3/ NRTHAT 108 U © 7o 28, #alk LR 491 B 72 PSF FREAL ©IE — 10~ —20% R I IN E 5, Fl 2 O GE 2346 % 7 MR [EifR~— % PVC
& #7 Y PSF BRI MESI#TICETH 2 L HEZ 2,

*P-24

A deep image prior technique has been recently used for noise reduction of PET images without training with a large number of data. We attempt to reduce noise in simulated ultra-low-dose 150
PET images by the deep image prior. We performed the deep image prior with a C1502 PET image with reducing its events by 1/128 as a target. Random and MR T1 images were regarded as
input data. The contrast-noise ratio (CNR) between radioactivity on gray and white matters were compared among the images with full- and reduced-events, smoothed by Gaussian filter, and
denoised by the deep image prior. Higher CNR on images denoised by deep image prior with random (1.06 [500 epochs]) and MR (1.13 [700 epochs]) inputs than smoothed images (1.02 [8 mm])

were observed. These results suggest that the deep image prior can be useful for noise reduction of ultra-low-dose 150 PET data.

* P-25
1-BXUr2-~uF ) F72LvR9-us ) 72FV Ly ED[18F] 7 vt A4 4 vic X MU RIGIC D W THE L 72,

* P-26
[(B] T4E. SiPM #3 PET/CT #EB 0L R HEA TV 5, SiIPM #E#A & ik PET/CT ##E ok HiW e L <., IMOBESRESMEIRICE T2 3 v b7 X b & A4 X omigRe: T % 9d
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W77y aERICXVITo 7,

[5iE] v — 2 v 248 PET/CT %i& @ Biograph Vision & mCT % L T, AAKEYS [FDG &7 Iv4 FigPET %7 7 v b LRERFIEE | icfEv, 7<= v 3D 77 v kA
18F-FDG % 20MBq £ A L T 30 73 [##iR{& % {7 > 7z, Time of Flight #ifilE OSEM &1 X b Bf§F#EK % 17\ >, PSF (Pointspread function) S} f#EERHIE DA HE & 4 V3K L #2 ZA{L & € 7z, Subset
. ERRBERSMREIE & Lz, HEMOMEGDE 2T 2ERicx L <, KAE (GM) & HERRy (WM) IcB0E, (ROD 2%E L7, GM & WMo a v b 72+ (%contrast) &/
4 XfEfE L LT WM ROI o ZBRE (%CV) R L7, fiEADEIL. ¥ — X v 248 Workstation Syngo.via, ROI fif#hrid, OsiriX Z M L 72,

[#5] Vision Tix, mCT X WV {K%CV & 7 -7z, [F% 7% %contrast HifRIC 1> T, Vision D%CV 25, PSF T 4% K X PSF T 1.3% KW ETH - 72,

[FEim] fesk@E ictb LT SiPM-PET/CT #&E 13, 2 v F 72—/ 4 KO R Vg3 HF 6N 3,

*P-27

(Hi] VAP E—FINEINAET—2ICH LI VX L3 v 7Y v 7R E{TH S itk D, 4 v MRS W22 EROER A TTEETH 5.2 ORI WTHY v b &
BRI 22,4807 7 v F LRGEEZETREGBEBORI 2175 2 L 3MFEN2. 77 v P AOEEFICE W TEHF — 2 L RAZFORENS LN B 2R L 72, [J5iE] NEMA F
F A7 7V LICEER 4:1,BG GO EE 2.64kBq/ml (RI 2 10
0%) o F-18 A LG %175 7213 LI RLEEA 100-10% F T 10% Z & IC 2 47/bed Y4 O % 1T 5 7z (original). KICEE 100% DT — X7 v X L3 v 7Y v U i LA ~
v A 90-10% & 75 B X 5 EHRERER % 1T o 72 (recon). i @ BGvariability & hot BRD% = v + 5 & + % FHli L 7=. PRS2 PSF+OSEM+TOF,#: v 3& L% 3,subset5 & L ,post filter
L (woPF) & Gaussianfilter 3mm (GF3) @ 2f@& L7, fHH2E X Biograph VISION,H/{EFHMAII~ Y £ —$&{d Y 7 v =7 (Siemens f). [#5H] original HifR & recon Mi{RIZFIHH
TR ER % 7R U 72 FF1C BGvariability 13 X WHHBIZ 7R L, 10mm BRIC 2 CliE{R O FHBIfRE2Y woPF - GF3 232124 0.98 - 0.97 TH - 7. F 7z recon D3 ) MAFKFERFHLOEI &K
L, WatoRRES IR Sz, [BR] 7 v X3 v 70 v 7 HR e il 7 — 2 3RS ABRES 5 C L RS .

*P-28

[(B1] BB AR AR, PET/CT & DR - DRGSR & IEXTRIEICH EL Twv 328, BEEE I L CHREBICESRIEMERA S 2 L i3k h w02 oIz EREETH
%, STk LT, WHREOINET — 2 D4 v FEEFF G TIERR L 72 K 5- {5 o BV < X 0 &5 2R o mTaEM: 2 MiEt L 72,

[77i£] Yk 25 ([18F]FDG PET & 21T o 2% 9 Z (%58 : 3.61£0.1 [MBg/kg)iconwT, YR+ E—FIELAEZTF—LDA <Y %k SIEMENS #:D Y 7 | 7 = 7 e7 ReconTool IC
X b 100%, 50 %, 25 %, 12.5 %, 6.25 % & Z{L X 7=, 45 DF — X % Post Filter #E L (woPF), Gaussian Filter FWHM 3 mm (GF3) % U* FWHM 5mm (GF5) @ 3 i b CE{§FEK % 17
v, T254 FDG-PET $#&{&iEH 4 F 74 v ] 1IcfE VT SNREEHE(E > 10) % 3l L 72, PET/CT %:{& i3 Biograph Vision(SIEMENS). E{§&f##HT > 7 + i3 AMIDE % fv 7=,

[#5H] 100% 7 — Z Hi{R (woPF), 50% 7 — X Eif{(GF3), 25% 7 — X B4R (GF5) i & F B F SNR i3 #1L£F1 10.2£1.1,10.2+1.2, 11.1£1.8 Z R L, HEHEZ 7 L 7=,

(f55m] 508t O P8 AR 8 PET/CT 240&E < it RIS 8D 50% KT B0 BB MF 525 & L ARB X Nz, REEOKG BUKIRO 72 010 1350 KR 8 SIS o 5 7
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LR BETH D,

* P-29

(H] BEMETEIERIC X 2 Fikp o, B 50 um KO IME 1< BV CREAN AARNIC X 3 MEIROBENKE W LRGN T 5, BEMEE TR ATHE 2 MR 1 © B R 2 LAk R 1Y
TREZHEIDPEIAHTH Y, Ko ZBHEBERLELT 2 K7 (USPIO) i&AIZEHAL T, COBRPMEATHETE 208 pa2MEE L. 26 THMETIC X 2BIRMSRE LT
MR L7z,

(5]
AV 77 v RGRREET ClEtE SD 7 v b OFBHEFICER AR L 726, 2 7R % v OMRIME 2 8l hic, REX 2 AL B o TIEROZ(LEFHIIL 7z, USPIO i&
A% B AR MRI EBNICE W COREY R AWERZTAV, /7Yy b 2a—EslAvyza—E0E0 s 15 TE ©R% 3 EER 5 NEEMIC X ) R2*E, R2 fHEHEE L 72,
R2*E D ZAL D3 M E R O M BZA % KB L, R2 HOZ(LER 15 um FE O MEBERO MK BLEA % K3 2 & & ZFIH L CIMEIRIRAE % T L7z, BRI o KM e . MO R
WAL BT RO Z30E LIRS L 72,

[R5 - %]

2NTF MR A AT 2 2 & T, K25 600Km ETOEIDMEX*BR T2 LVEEL o2 b DD, KRBT AAFMIC L > TMIEREPMLR L CO T2 HECBE T LidTER
H o7z, SD 7 v F CIRHEBIEFHHEN TH/NIEROBRSBIZE I T, RSP0 THh o 2R H 5, MRI Tl KBS A5 H L R2 0Z LI RSHBEIL Cwizd oo, R2*/R2 ok
P R*OZ{LII—EHEDO R W EHRZ R L7z, Z0id, RZ*OFER2EIRM CTIE 7 <, BRI S DESERML CW2R[pEELR B 20 e FE 2 bz, MRIZH T, MEROENE L X5
=olcld, WEE KL 72 T2* 2 ET 2 A DT RE T2 LERH 5 2 L 2RBT 2ERTH > 7,

*P-30

Purpose: The aim of this study was to propose a novel method to visualize the ischemic core using the contrast difference of brain tissue between virtual monoenergetic images (VMIs).

Methods and Materials: Twenty-eight patients who underwent non-enhanced dual-energy CT (NE-DECT) on suspicion of AIS were scanned using a dual-source DECT (SOMATOM Drive,
Siemens Healthineers, Forchheim, Germany). The NE-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. The proposed contrast
change rate ischemic core (CCI) image, which reflected the contrast difference of brain tissue, was generated by dividing the 130 keV image by the corresponding 40 keV image. The CCI image, all
native VMIs, mixed-120 kV images, and DWIs were transformed to the standard brain map using SPM (Wellcome Department of Cognitive Neurology, Institute of Neurology, London, U.K.) and
applied the ASPECTS 10-ROIs template to measure pixel values. The ischemic core for CT images was found in the region where its ROI value in the normal hemisphere was higher than the

corresponding ROI in the ischemic hemisphere. The ischemic core for DWI was found in the region with the highest signal. Finally, sensitivity and specificity for the CCI image, all keV of the VMIs,
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and the mixed-120 kV images were calculated by comparing with DWIs.

Results: Both the sensitivity and the specificity of the CCI image resulted the highest scores among all images (The CCI image; 0.591/0.609, mixed-120 keV; 0.583/0.296, VMI-40 keV; 0.557/0.365,
VMI-70 keV; 0.559/0.346, VMI-100 keV; 0.564/0.309, VMI-130 keV; 0.571/0.306, VMI-160 keV; 0.572/0.301, VMI-190 keV 0.571/0.296). Notably, the specificity was significantly higher in the
CCI image.

Conclusions: Our proposed method to visualize the ischemic core using the contrast difference of brain tissue between VMIs was able to detect the ischemic core accurately.

* P-31

*Teaching Points: In this exhibition, we will introduce pulmonary vein isolation (PVI) simulation 3D-CT images developed in our hospital. To understand the importance and efficacy of preoperative
3D - CT in PVL To understand the observation points of preoperative 3D - CT in PVI. To emphasize that preoperative 3D-CT images can be used to simulate PVI in addition to understanding
the anatomical structures. To emphasize that the suitable method of PVI can be selected from the 3D-CT. *Table of Contents/Outline: Pathogenesis of atrial fibrillation. Anatomy of the left
atrium and pulmonary veins. Types and characteristics of PVI method. Simulation image for radio frequency ablation (RFA). Simulation image for cryo balloon ablation (CBA). Utilization of 3DCT

during PVI. Characteristics of pulmonary vein morphology that influence the difficulty of CBA.

* P-32
=t v A B E AR HIEREE PET/CT %£i& Biograph Vision (% 3.2 mm f#1:D LSO #fh s v F L — X &pER S ) a VEEFHERTFAEENRECcH . M0 R 3.2~3.4 mm, K
[EI5rfERE 214 psec D ARy 7 EH L, B/ M6e L Rl eEx A L CEE R LA L Tw3

Biograph Vison Tl 283 fREE A L Twv»T, FDG-PET D2 R F v v IZ B \WTHERD PET HiE CII R & NLir b o 7= EREE 2 B o UM E 2SI e Bl a3 X 5 ez o 72, MRI
Hifg & fusion 35 Z &2 X Y FDG o BT ABHAIEE — L Cwa b pnT o epncE, L, Hi% LK. HRTHKO X 5 2M/MESE~0 BRI BIEI NG, T/, KRR
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* M-2

Purpose: To evaluate suitable iterative metal artifact reduction (iMAR) presets for titanium neurosurgical clips and burr hole covers (BHCs) on postoperative non-contrast computed tomography
(NCCT).

Method: Twenty-two patients who underwent NCCT after intracranial aneurysmal clipping were included. NCCT images were postprocessed using eight currently available iMAR presets. In each
image, a circular region of interest (ROI) was placed around clip, BHC, and on parietal lobe as reference. Standard deviation (SD) and attenuation value (HU) were measured in each ROI to obtain
artifact index (AI) and contrast-to-noise ratio (CNR). For each iMAR preset, SD, Al, HU, and CNR were compared with those without iMAR for clips and BHCs. Visual assessment around each
clip and BHC was performed by two neuroradiologists using three-point visual score (VS) (1 = no apparent, 2 = minor, and 3 = severe artifacts).

Results: Among the presets, the neuro-coils preset (iMAR-NC) showed the lowest SD, Al, and VS for clips (P < 0.001). For BHCs, HU, CNR, and VS with iMAR-NC were significantly higher than
those without iMAR (P < 0.001). SD, Al, and VS with the shoulder implants preset (iMAR-ShI) were significantly lower than those without iMAR for clips (P = 0.002, 0.002, and P < 0.001,
respectively). For BHCs, VS with iMAR-ShI was lowest among the presets (P = 0.004).

Conclusions: Although iMAR-NC reduces metal artifacts from clips, it strengthens artifacts from BHCs. For postoperative NCCT, iMAR-ShI most effectively reduces metal artifacts from both clips

and BHCs in a single preset.

* M-3

Background: Wall enhancement of intracranial saccular aneurysms in high-resolution magnetic resonance vessel wall imaging (MR-VWI) might indicate a ruptured aneurysm. Therefore, this study
aimed to determine the diagnostic ability of wall enhancement to detect the ruptured aneurysms among multiple aneurysms.

Methods: Patients with subarachnoid hemorrhage (SAH) and multiple intracranial aneurysms who underwent MR-VWI before craniotomy and clipping were included in the study. Three-
dimensional T1-weighted fast spin-echo sequences were obtained before and after gadolinium injection. Aneurysm rupture was estimated based on the subarachnoid clot distribution, aneurysmal
contours, and MR-VWI findings. We selectively performed surgical clipping and confirmed the rupture site intraoperatively.

Results: Thirteen patients with SAH with 13 ruptured and 17 unruptured aneurysms were treated at out facility. The accuracy rate of rupture site diagnosis using MR-VWI was 69.2% (9/13 cases).
Each unruptured aneurysm was equally or more strongly enhanced in the other four cases than the ruptured aneurysms. In three of the four unruptured aneurysms with positive MR-VWI findings,

atherosclerosis of the aneurysmal wall was observed during simultaneous or elective clipping surgery. Further, clipping surgery was performed without intraoperative rupture in two cases with the
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help of MR-VWI findings.

Conclusion: Correct diagnosis of the rupture site using MR-VWI alone was unreliable due to false positives caused by the wall enhancement of unruptured aneurysms with atherosclerosis. Therefore,
ruptured aneurysms should be detected using more information in addition to MR-VWI images. MR-VWI may be advantageous to determine surgical strategies when managing patients with SAH

and multiple aneurysms.

* M-5

Introduction: In cerebral blood flow (CBF) quantification with pseudo-continuous arterial spin labeling (pCASL)MRI, arterial blood T1 (T1a) is usually fixed to a typical value (e.g., 1650 ms).
However, individual T1a depends strongly on hematocrit (Hct) level. To investigate the utility of Hct-based T1a as an alternative to the fixed T1la

method, we performed a comparative study with 150-water positron emission tomography (PET).

Methods: For patients with unilateral occlusion or stenosis of major arteries, hemispheric CBF on the healthy side was measured using pCASL and 150-water PET. The pCASL CBFs were calculated
with both (a) fixed T1a (1650ms) and (b) individual T1a estimated from blood-sampled Hct (Hct-based T1a). Correlation coefficients of Hct—~CBF were calculated and compared between pCASL
and PET.

Results: In pCASL, CBF with fixed T1a showed a strong negative correlation with Hct (r = [J 0.568), which was reduced with individual Hct-based T1a (r = [J 0.341 to [J 0.190), consistent with
the Hct—CBF relation measured with PET (r = [J 0.349).

Discussion and conclusion: We demonstrated that Hct-based T1a resulted in smaller inter-individual variations in pCASL CBF and an inverse Hct—CBF relationship more similar to that of PET.
Care must be taken in the interpretation of pCASL CBF imaging in relation to Hct level even in subjects without anemia. Further comparative studies are needed to investigate whether advanced

techniques improve pCASL CBF quantification at the individual level.

* M-6

Objective

sMeasurement of cerebral blood flow (CBF), cerebral blood volume (CBV), cerebral oxygen extraction fraction (OEF) and cerebral metabolic rate of oxygen (CMRO2) by PET with oxygen-15
labeled gases is useful for diagnosis and treatment planning in cases of chronic occlusive cerebrovascular disease. In the present study, CBF, CBV, OEF and CMRO: were measured using the
integrated design of PET/MRI scanner system. This is a first attempt to measure cerebral perfusion and oxygen metabolism using PET/MRI with oxygen-15 labeled gases.

Methods
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PET/MRI measurements with the steady-state method of oxygen-15 labeled gases, carbon monoxide (C'50), oxygen (1°O3), and carbon dioxide (C*O) were performed on nine healthy men. Two
kinds of attenuation correction for PET were performed using MRI with Dixon sequence (DIXON) and Dixon sequence with model-based bone segmentation (DIXONbone). A real-time motion

correction of PET images was also performed using simultaneously measured MR images to detect head motion.
Results

Mean and SD values of CBF, CBV, OEF, and CMRO: in the cerebral cortices with attenuation correction by DIXON were 31 = 4 mL/100 mL/min, 2.7 = 0.2 mL/mL, 0.40 = 0.07, and

2.5 = 0.3 mL/100 mL/min without real-time motion correction, and 33 * 4 mL/100 mL/min, 2.7 = 0.2 mL/mL, 0.40 = 0.07, and 2.6 = 0.3 mL/100 mL/min with real-time motion correction,
respectively. Values with of CBF, CBV, OEF, and CMRO: with attenuation correction by DIXONbone were 35 + 5 mL/100 mL/min, 2.8 = 0.2 mL/mL, 0.40 = 0.07, and

2.8 £ 0.3 mL/100 mL/min without real-time motion correction, and 38 £ 5 mL/100 mL/min, 2.8 = 0.2 mL/mL, 0.40 = 0.07, and 3.0 = 0.4 mL/100 mL/min with real-time motion correction,

respectively.
Conclusions

Using PET/MRI with oxygen-15 labeled gases, CBF, CBV, OEF, and CMRO:3 could be measured. Values of CBF, CBV, and CMRO2 measured with attenuation correction by DIXON were
significantly lower than those measured with correction by DIXONbone. One of the reasons for this is that attenuation correction of DIXON does not take into consideration of the photon
absorption by bone. OEF values, corresponding to ratios of CMRO: to CBF, were not affected by attenuation correction methods. Values of CBF and CMRO: with a real-time motion correction
were significantly higher than those without correction. Using PET/MRI with adequate corrections, similar values of CBF, CBV, OEF, and CMRO: as PET alone scanner system reported

previously were obtained.

* M-7

Vessel size imaging (VSI) was required an intravascular superparamagnetic con-trast agent for vessel diameter estimation. Apparent diffusion coefficient (ADC) calculated from single refocused
pulsed-gradient spin-echo (SRSE-DWI) was in-fluenced by the magnetic susceptibility of vasculature. The influence of the ADC from the vessels can be reduced by using twice refocused spin-echo
(TRSE-DWI) sequence. We evaluate the VSI with SRSE-DWI and TRSE-DWI using Monte-Carlo simulations in a vascular model. It was also evaluated in nine pa-tients with cerebral infarction in
the penetrating branch area  within two weeks after stroke onset. The simulation results show that vessel radius was determined uniquely from the pair of SRSE-DWI and TRSE-DWI signal. Clinical
images al-so suggested the vasodilation in the periphery of cerebral infarction might be de-tected in the difference image of SRSE-DWI and TRSE-DWI. It suggests that vessel radius might be

estimated by acquiring SRSE-DWTI and TRSE-DWI. It could be useful for the clinical diagnosis.

* M-8
Purpose: Oxygen extraction fraction (OEF) is a biomarker for the viability of brain tissue in ischemic stroke. However, acquisition of the OEF map using positron emission tomography (PET) with
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oxygen-15 gas is uncomfortable for patients because of the long fixation time, invasive arterial sampling, and radiation exposure. We aimed to predict the OEF map from magnetic resonance (MR)
and PET images using a deep convolutional neural network (CNN) and to demonstrate which PET and MR images are optimal as inputs for the prediction of OEF maps.

Methods: Cerebral blood flow at rest (CBF) and during stress (sCBF), cerebral blood volume (CBV) maps acquired from oxygen-15 PET, and routine MR images (T1-, T2-, and T2*-weighted
images) for 113 patients with steno-occlusive disease were learned with U-Net. MR and PET images acquired from the other 25 patients were used as test data. We compared the predicted OEF
maps and intraclass correlation (ICC) with the real OEF values among combinations of MRI, CBF, CBV, and sCBF.

Results: Among the combinations of input images, OEF maps predicted by the model learned with MRI, CBF, CBV, and sCBF maps were the most similar to the real OEF maps (ICC: 0.597 +
0.082). However, the contrast of predicted OEF maps was lower than that of real OEF maps.

Conclusion: These results suggest that the deep CNN learned useful features from CBF, sCBF, CBV, and MR images and predict qualitatively realistic OEF maps. These findings suggest that the

deep CNN model can shorten the fixation time for 150 PET by skipping 1502 scans. Further training with a larger data set is required to predict accurate OEF maps quantitatively.

* M-9

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.

*M-11

Abstract: Radiation protection/evaluation during interventional radiology (IVR) poses a very im-portant problem. Although IVR physicians should wear protective aprons, the IVR physician may
not tolerate wearing one for long procedures because protective aprons are generally heavy. In fact, orthopedic problems are increasingly reported in IVR physicians due to the strain of wearing
heavy protective aprons during IVR. In recent years, non-Pb protective aprons (lighter weight, composite materials) have been developed. Although non-Pb protective aprons are more expensive
than Pb protective aprons, the former aprons weigh less. However, whether the protective performance of non-Pb aprons is sufficient in the IVR clinical setting is unclear. This study compared the
ability of non-Pb and Pb protective aprons (0.25- and 0.35-mm Pb-equivalents) to protect physicians from scatter radiation in a clinical setting (IVR, cardiac catheterizations, including percutaneous
coro-nary intervention) using an electric personal dosimeter (EPD). For radiation measurements, physi-cians wore EPDs: One inside a personal protective apron at the chest, and one outside a
personal protective apron at the chest. Physician comfort levels in each apron during procedures were also evaluated. As a result, performance (both the shielding effect (98.5%) and comfort (good))

of the non-Pb 0.35-mm-Pb-equivalent protective apron was good in the clinical setting. The radia-tion-shielding effects of the non-Pb 0.35-mm and Pb 0.35-mm-Pb-equivalent protective aprons
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were very similar. Therefore, non-Pb 0.35-mm Pb-equivalent protective aprons may be more suitable for providing radiation protection for IVR physicians because the shielding effect and comfort

are both good in the clinical IVR setting. As non-Pb protective aprons are nontoxic and weigh less than Pb protective aprons, non-Pb protective aprons will be the preferred type for radiation

protection of IVR staff, especially physicians.

*M-12
To propose typical values for the arrhythmia region between pulmonary vein isolation (PVI) and nonpulmonary vein isolation (non-PVI) in Japan. A nationwide questionnaire was posted to 343

facilities, to which 125 facilities (36.4%) responded. Results is the median for PVI and non-PVI were in terms of Ka,r (317 and 196 mGy), PKA (40.8 and 26.3 Gy.cm2), FT (43.0 and 27.3 min),
and CI (326 and 102 images). When comparing PVI and non-PVI procedures, there were significant differences in Ka, r, PKA, FT, and CI (p < 0.05). In other words, by classifying into two types,

PVI and non-PVI, we contributed to the establishment of typical values in Japan's RFCA.
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By the present state under the COVID-19 spread, the ISLS/PSLS courses are not held except in some areas. We conducted an awareness survey of course staff registered
in the Akita ISLS/PSLS in order to obtain effective data for creating a new this course operation. Using the Akita ISLS/PSLS mailing list, the survey period was from
February to March 2021 and the method was to answer the questionnaire. The number of questionnaire respondents was 79 persons. Regarding the necessity of this
course continuation, 94% answered “necessary”. As for this course operation means, 16% answered “face-to-face meeting only”, 69% was “both face-to-face meeting
and Web service”, and 15% was “Web service only”. The ratio of face-to-face/Web that respondents who answered both was 5.6/4.4. The percentage of respondents who
answered that each booth can be operated with audiovisual materials is as follows. In the ISLS, A-booth was 79%, B-booth was 57%, C-booth was 41%, and D-booth was
6%. In the PSLS, A-booth was 78%, B-booth was 61%, C-booth was 58%, and D-booth was 8%. With reference to the free-form from the respondents, we will produce

audiovisual materials that take advantage of the characteristics of neuroresuscitation simulation training and propose a revised Akita ISLS/PSLS.
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Antinociceptive effects of the combined use of butorphanol and buprenorphine in mice

Kazumasu Sasaki, Tatsuya Ishikawa, Kazutaka Ikeda, Shinya Kasai

Neuropsychopharmacol Rep. 2021 Dec;41(4):522-525.

Butorphanol and buprenorphine are mixed opioid receptor agonist-antagonist drugs widely used as analgesics in people and animals. There are few reports concerning
the interaction of multiple opioids, and their antinociceptive effects, when combined with other opioids, remain unclear. Therefore, we report the preliminary findings
of the antinociceptive effects of the combined use of butorphanol and buprenorphine in C57BL/6]]cl mice. Both drugs were administered either simultaneously or in
different orders. Compared with the baseline values, the tail-flick and hot-plate test latencies increased regardless of the order of administration. Furthermore, enhanced
latencies were observed on administration of butorphanol followed by buprenorphine. Combined use of these drugs may not attenuate analgesic efficacy. Besides,
enhancement of these effects can be obtained by changing the order of the administration of these drugs. It is necessary to further investigate the molecular basis of the

underlying mechanism in future definitive studies.
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