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multi phase CT Angiography(MPCTA) %, SEHARGE M ORRE % FHili 3~ 2 T & L CHEZ ST 3. G & o Heisic X - THAIC score L T 41 5 23,
BHNED B 5 MR IRE T OREICER E E 2 5. Tkl MP-CTA Hif§ % Fl v CIMREZERE % HL 78 3 % T3 (phase ratio map;PRM) #4124 L 7=. A#f41x MP-
CTA O HE G score & PRM o B M: % Fi -~ < H M % 77l L 7=.

(7]

i F i EINREAZE © CT HEWMME % 1T L 72 2RI 23 FEHNC 2w CRTEICHREE L 72, CT WA I I1E 320 41 CT 24& (Aquilion ONE Groval Standard
Edition; ¥ ¥ / ¥ A7 4 AA) iz, EEARE A% O 1 kiR ic X o T b7 1 BRERED 4D-CT source image(4D-CT S # A L TRD & 5 Y PRM %
PERC L 72, IR RN EI RS o BE ORI 15 7= Rp IRt AR i< 5w €, v — 7 gz i L7z 5 B & E&R D 5 RIS WT 4D-CT SI # 2 ZNEFE L 72
(early phase image;EPI, late phase image;LPI). EPI & LPIL 3 FE I X 2R 7 4 XERrER, @HlIZhER o~ R 7B CE L 72, WE%D EPI i3 LPI CTRRE
LTPRM & L7, #GElZ, PRMIZEWTL & WHELAT @ pixel counts 2> & 3K 7 i ZEREIK &, EPI 35 X O LPI % i KR THRoR U CHETHRRRHE 23150 H 3 L
7= MP-CTA @ score % LHX L 7-.

(5 5]
MP-CTA IZ 35\ THK score |% EFEZETEIN S K T WG R CTH - 72 (score4:0ml, score3:2.7+2.2ml, score2:8.6+5.4ml). %% score [H]DFEZETEIR ICIZAEELRA LN
72 (p<0.05).

[(#%2]

PRM CHEICHBIZR T X 2 IMFEZEMER DL 21X, MP-CTA @ score LEE L TH Y, FZEOKEINMIAAfETH 2 LEZ ONT-.

* P-2

[H] 354, CT MEICE W GERAIRGIC X WV IECRESENT 2 cepevyThray ial—va VL XV RE SN SELERREO R T o EXRD
ZF2LEONLZ UM CT ZBEL, 77V P LARXT 4 1ICTH 7 ARG 2 AW COEBANC X 2 I CREOL(LEZ TR L -0 clET 5.

[J7iE) W7 7 v b o N1 7 v o<y CREERE) WICKRESEROH 7 7 v b o (EEO5, AN A SN2 B L 72 3 S & T REINRZ &G L 72 50ml
Y VY RRE LT O TREZINE L 72 QM CT ; & CAR Tz 3. O BINREHM 5 /2%, KRBk % A UERA] (400HU) Gz 3. QUEERERTT ; @icn
A D FHUELAI T 723 (200HU) .= A F—HHIEH 7 4 v 2 —fF & 77 7 2 &G GD-352M (TR T 7 / V) % /e E o wisE MIEE 72 BE oh [5, 4 25 B B EE, 72 HiTi
D 6 MICHiE L 72 S seth i DRLs2015 @ CTDIvol 90mGy & 7x % 54 (120kV,404mAs/rot,0.33sec/rot,Pitch0.26) <L R #AHREZ 1< < 5 [MEIE L 72 . CT
#E{E 13 SOMATOM Definition (SIEMENS) # fws7-.
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[RE 5] ZHIE S ORI cOIT R L@IZ 5.3%~20.7%D FF L 720 %EED FAERRED KE o7, Ol 4.0%~24.1% D FFC,@i1cx Likg e AE HlbEc
D LEFADBKE Do 72 LR IZ@, & b I BLIZ/NE 2o 7=,

[(£R] @QTLEAROKE o 2 EEHRBEF L OENEE TITREBRORNICHIE Ll TR 50 EE2ZT-eEZ2ON5. QDLEPRD FKOHELEZ LR,
HLORICEEAPERGELTWE I ETHROMBIRALRDAEL LZGA LY 6.7%8IN L 72 AXRAOMEICE L TTEEH O BEIZ/NE 2o 7.5 EEH R
EOBWICNT 2MEEI TR > T ARWREY T ALAY Ialb—va VORIRLLEZ 2 L RESHET 2HIMEN SN SEMGELABE L EX b 5.

(FEEELERANIC X 2 XK MEOHIN Z 7 7 ARG 2 F VTR L 72 AR SRR O LA &SR OB HRIE B OHMIC DA 2 2 LRI 7.

* P-3

Objective: Non-contrast CT enables estimation of middle cerebral artery (MCA) occlusion by identifying high attenuating vasculature that reflects the acute embolus
(hyperdense MCA sign; HMCAS). This study aimed to evaluate the usefulness of deep learning-assisted diagnosis of HMCAS in acute ischemic stroke compared with
the diagnostic performance of neuroradiologists.

Materials and Methods: Deep convolutional neural network (DCNN) model (Xception; arxiv.org/abs/1610.02357) learned with 35 HMCAS-positive and 39 HMCAS-
negative training samples extracted by 50-pixel-diameter circle ROIs was used. We compared the DCNN model with the diagnostic performance of five neuroradiologists
for detecting 46 HMCAS-positive and 52 HMCAS-negative test samples. Statistical analysis was performed with SPSS software (version 19.0; Chicago, IL, USA) and
EZR software (version 1.37; Saitama, Bone Marrow Transplantation 2013:48,452-458).

Results: The diagnostic performance of five neuroradiologists and DCNN for HMCAS respectively showed 89.1%11.1% and 82.6% sensitivity, 69.6 =8.0% and 80.8%
specificity, 78.83.4% and 81.6% accuracy, and area under the ROC curves (AUCs) of 0.884+0.059 and 0.865. AUCs between the DCNN model and three out of five
readers were not significantly different (p=0.736, 0.414, and 0.161, respectively), although the AUC of the DCNN model was significantly lower than the remaining two
readers (p=0.0361 and 0.0412, respectively).

Conclusion: HMCAS detection by deep learning algorithm learned with training data is comparable with the diagnostic performance of neuroradiologists.

* P-4

(%] BRSSP #Z B4 (ICRP) |Z Publication118 12T, KEAEMBKIED L & WEAER X WKW ATREMZ /R L, ISR ESEME RS O /KA ERE % 1]
XTI SRERITo 7.

[(H) YhEEkciTb it T 2 3SR L OO A v 2 —<x v v a3 v (IVR) ORGRIE % 2 EEN KA RSS2 %E L 7z Local-DRL & Wik L 7=, ¥Hic, Zh
Zho IVR ICBb 2 A RHERN 3 4, JEERERRHERN 3 % Ok ARRE ZHIE L, ICRP 242087 2 #raEfRE & ik L 7-.
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[753%] Local-DRL &, YEColifmINiiZ o sESEE IVR, BEREBECOT 7L —3y a v, =2 X —h—fAAffiokiiE (AK) ZHEL7=. 6 4DEHIT
KA R & EREHIE T 2 5 EE (DOSIRIS) #3335 L, HIcHMAlic DOSIRIS % Bhiff L 72 B REE # 2 B335 L 6 2> HRHEIE %17 - 7-.

(f55] BHSHES IVROL JEHI o AK fEHE L 1051mGy, 7 7L — =2 v iE 118 fiEfl© AK Hdf L 241 mGy, ~— R X — —HliAH 4L 16 FEHIC AK HufE %
142mGy T» o> 7z. Local-DRL @ % 1% # 2550mGy, 873 mGy, 268 mGy X V{KETH o 7-. MHMEHERT T b KEAEEIE K 3% 2o 7= D%, BiFEIREE D SMilC
2.6 mSv/6-month, HH]T 1.6 mSv/6-month T& - 7z. —/TTEERERIER Tl b KA K 5% 2o 72D 1%, PR O SMIIC 14.6 mSv/6-month, P{H]C 7.6 mSv/6-
month T»H o 7=.

[(#5%2] PEEREREIE O IVR ICH~TASEES IVR O BEWIL K AEe—77, g OKEAREIE < IZTEBRSREMA % <, Pi#EiREE R L CIXFEM T 20mSy 22 3 L& 2
LTz, PIEEIREEAMAL PRI D 1 REFIY 72 D DK AT < 1, IMAMEHEREYE T 0.04,70.02 mSv/case, {GER e FHERT 2T 0.08,70.05 mSv/case TH - 7=. HASH
HIVR 13 AK fE2SERREICD 220 53, MIAVRHEMOKSEEIZ MR VD13, EEL R 2IRE A CREE,L OBEN S C LXK REREFE 2 /2. IR
7B TIED 22035, HERUHHRPTED 3R 2 HICEBT 2 S LA HEE L E R 5.

* P-5

[H#y] ICRP i 2011 4O MFSICICBIS 2 FHHHIC 5\ OKERMA DO EMFRERE D5 & T 2@t L Tk 0, HiaMBREORY AnAPHING, hT—T N
HALR v 7 DKEIBIE  ERIEEE B LC 0 BRI L 720 AR Cafili 217 - T 2o /KERBEIE BRI 1% 3mm #EYS & (Hp(3) st & h
% HIMTE B IZFR E T Ze v, Hp(3) 23I5E wTRE 7K S R AR & EH(DOSIRIS) & i ABREET 2 O s 7 — 7 v E R & v 7 OIKEERBHE < ARE O FHili 2 170>
AT ST DE N IC X B iR T o 72,

(D5E] MR OMEA v 2 —_ vy a VEFRHET2EM3 A, a AT 10488 Lz, SEGF BT % ERfiZ DOSIRIS % FiE RS O 74 o Nl & Sl o
a4 M, B LA AR ZEH L. 2 X7 4 /1013 DOSIRIS 282 HiEfFI < 2 X S I L, LS AR 25 L7z, AHIHkIE 2018 45 4 A
25 9HD6 5y AfE Lz,

(fER] 2 27 4 A EAMERE DOSIRIS O RIERERIC RIF MBI & &7z, EhliiE DOSIRIS- A AMREEFOMPER R OMBINT <. EfiZd bz, £
s — I K DS b o ZZERT DGR IT PR SMI© 14.6mSv, AT 7.6mSv, T 14.1mSv TH v, FHH CTOME CILERFHM L Tz,

(#iEm] =2 X7 4 2 DRKEERIRER & B O EET & OB R < BUR D FHEi /5% C b KA L < OFHlis AlRETH 5 2 L AR I 7z, —77 CERIIBUR
DEF 7 CIE AT L < L% 5 AR 5 0 . i /K G ABIE < DI IC X EH MBI 2\ 2 LB R H 2 L £ 2 5, ¥ 7= MR IIE WA I X 2 8
bHITBEBRBE NI,
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*P-7

Purpose: Non-contrast CT of the brain enables estimation of middle cerebral artery (MCA) occlusion by identifying high attenuating vasculature that reflects the acute
embolus (hyperdense MCA sign; HMCAS). However, HMCAS is not necessarily highly accurate for diagnosing MCA occlusion because of false positive findings derived
from the atherosclerosis or partial volume effect. This study aimed to evaluate whether the deep learning method could help in diagnosing HMCAS by comparing the
diagnostic performance test of neuroradiologists.

Materials and Methods: Deep convolutional neural network (DCNN) model (Xception, arxiv.org/abs/1610.02357) learned with 35 HMCAS-positive and 39 HMCAS-
negative training samples extracted by 50-pixel-diameter circle ROIs was employed. Test data of 46 HMCAS-positive and 52 HMCAS-negative samples were prepared.
First, five neuroradiologists conducted an initial diagnostic performance test for the test samples by describing the HMCAS-positive prediction rate (%) in each. The
readers then conducted a second diagnostic performance test with reference to the prediction rate of the DCNN model in each sample. Statistical analysis was performed
with SPSS software (version 19.0; SPSS Inc., Chicago, IL) and EZR software (version 1.37; Saitama Medical Center, Jichi Medical University, Saitama, Japan) (Bone
Marrow Transplantation 2013:48,452-458).

Results: The initial diagnostic performance and the second with reference to the results of the DCNN model of five neuroradiologists for HMCAS respectively showed
89.1£11.1% and 92.2+5.3% sensitivity, 69.6 =8.0% and 80.2+10.3% specificity, 78.8+3.4% and 84.7 +3.6% accuracy, and area under the ROC curves (AUCs) of
0.884+0.059 and 0.930%0.029 (mean=*SD). All five readers showed higher AUCs in the second diagnostic performance test compared to the initial, including one
reader with significant improvement (p=0.000646). A representative case is shown in a graphic file.

Conclusion: Deep learning-assisted diagnosis can potentially improve HMCAS detection on non-contrast CT in acute ischemic stroke.

* P-8

[H1])] ISR PET 2838 A S, SHIOVEBL W2, B#ICH7Y 234 FDG-PET/CT #iRiEHA F 74 v ] 2FICEBERIGSE OB 21T - 72,

[75i&) 74 F 74 v o 1 ilBicsévs NEMA IEC Body Phantom % F\»CT NECphantom, N10m, QH10mm/N10mm DO % X7 X — X %3l L 7z, VR L3
L4, 254 RE 3 & Smm &MAEICH LT OSEMATOF+PSE # X &8 OSEM4+TOF 12 X b FEHAk L 72 {4 % 374l L 7. §5/ PET %812 BiographVISION

(SIEMENS). f##7i% PETquactSP(HA XY 7 4 ¥ v 7 &),

[#5 5] NECphantom & X O* QH10mm/N10mm I, %581 X & FUEER 3 R THA F 74 v o BEfEEZ 7V 7 L7z, N10mm @ i <t PSF #fi EFRF 236
NTwiz, KBEEEZEL 5L CIE 2 70 INEE - PSEHIIEFRHICE Y A4 VoA voBEEZ 2 ) 7L, #VKRL 3+ 274 ZAJE 5mm IZBWT XY REFRFER
Loz,

(f5w] 74 F 74 vIcH D RERESEE 2R L, ERONT X — 2 25Hli L2 REST 2 L BEETH 5,
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[Hi9] ERER#Z S (CRP) A 2011 FIc R L 7= THIKISICBI T 2 ICRP A 25 TIROKEAEDOFMi#REIRE ICOn T, fERDFERM 150mSy & ) K
W5 AT 1Y 2 0 20mSy (FFECK 50mSv) 23R & L7z, AH T Fi7z R ERE ORI THEff 3 ED b T b, FiftEREZEZ 2 B0 b 53
BREFELEDBHEENEEEONSE 2 LT/ 5, 2000 4FE2 5 2018 FFED Y+ v X — I B 2 KEBEHIE DB E WL T 5,

[J7i%] 2000 4EEEA 5 2018 4EEEDKFAHIE K DHERSZ T L 7o, LRk < Ik PREEEHF O LIRSS & SHEE T A% < FFfi 2 5 2 %2 > T
%o

[R5 SR] KRB L < o BAZE 13 2008 4R CREHREER & v 7, 2009~2014 4E5E CIIMAMVEHERT, 2015 4FE O EBRERARIM D LTS 2> & I3 FEER AR EE AT Fi % 2 %
Y 7 BEEND LD ICTR o Jeo MLARTIRUKE AT C REHERAHEM L . FH 20mSv 22 2 BN H 5 22y 7 b BN,

(& ZIBUR O AT < T CIIBTREIRSES Ol 2 Z I L T 72 O HIEME & RERO KM AIL < & ORICTREEDS A b5 2 LA THEN S R ITHIL202]
o 4 BITIIHKARSEMARERE Z ) ANTOEROITA TR I, B RREEHEEZ L i BERD 5,

* P-10

T HIY

A, AMWHIRENL (acute ischemic stroke: AIS) 13 2 MR EEE O H RN ED R 1, A THOEEA A F 74 v ABETE Nz, RGHEICE W TIRA 2 &6
FTCO—HOWMNICDOWTCER - AT 4 ANVAXy 7 OFEEEEBIEFICEECH 2. S EHFTREETICHEVCBIRIRE CHEEE L 72 AISTHIRICB T 287w b ar (Bt
) Ko, AR c ok Ic O W THE AR R L 7.
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k7 m b an (fEkE) ZEEREICE T MRI 2HEBIRTH 572, FiETIE CT 256 —ER & L CHEIS X OEREE %I, 5% v CiEfTd 2 MRI %
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W, W7 —TNT 7 eAN— b OFHIIC O W THUEL A A[REL Te o 72, £ 72, &RHFsIcET 20M & LC, MRIEROSEHEZOBRICZM S 2 L3 TE 7,
MRI ICHEWTIEREI NRE ST A —ZIC XY, {ERE L I LK OB CMERRE L & 0, Ul MEREE~ DA WRE L 78 o 72,
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[H] MRIOZEaf e LTEF ¥ v AL IaAABIELHACLNRTWS. a4 D% TF v v A AUITRE SNR¥—1EICHET 2720 T2 a4 L OREET
ELTHLCEFEETH 2. 50 FHICEA S 7z 64ch JEHEH 2 A 1 (64ch a4 ) D a 4 VR % FF L AERMEH LT % 32ch B 22 4 A (32ch = 4 1), 20ch
BHEAHR 2 4 v (20ch 24 V)@ 2 A VR L UL 72

[J7i£)] 7 7 v P 28R %2 T, 24 VHIDE S E SNRIG—1E % 5 L 72 £ 24 1 Siemens 1% MAGNETOM Skyra3T.64ch = 4 v &k HEM L T 3
32¢h,20ch a4 v 2R e LCEEMEY 7 v b & (M= v 7 VANKHY) % GRE & CHIE L 72 (TR=150ms, TE=10ms,matrix=256 X 256, FOV=256mm,
BW=300Hz, 2 7 4 A¥¥= 1 BEWr{5) BEWr{RIC 5 5D ROI % 3%E L MEA OE 56 & SNRIE % MIE L 72 SNRHIE X5 0E % v 72,

[#55R) 1S5 - SNR & b i, 7 Hfli L 72 5 $59~TC 32¢h,20ch 24 A X D b 64ch 24 L DIEFHEETH - 7239 —1ElL 64ch 24 AL D135 BIES DO Z DFEEHK
EQiREoWi

[#%%] {551 - SNR OHHLTIX 64ch 24V DIZI BEETH o 72 ZEA A NVEABEML 722 L TG T 255 BN L 70 eE2 LN 2 B ok Tk
64ch 24 L TIEH D E MWK E A5 72.64ch 24 L TlE a4 4 EEBIC 20ch, THERIC40ch iCTL AV PP E N, TL A Y FMRESIET 225 ICHE L - # 2 7.

*P-13

Objectives: Quantification of cerebral blood flow (CBF) and oxygen metabolism plays important roles in the understanding of brain pathophysiology for patients with
cerebrovascular disease. Oxygen-15 PET (150 PET) is considered to be the gold standard method: CBF, oxygen extraction fraction (OEF), cerebral blood volume (CBV)
and cerebral metabolic rate of oxygen (CMRO2) can be determined with a use of the blood-sampled arterial input function (BSAIF). However, this invasive procedure
is not always feasible and hampers the widespread use in routine clinical practice. In addition, recently-emerged PET/MRI scanners complicate the blood sampling. Non-
invasive, quantitative methods using image-derived input function have been intensively researched, but requires complex image analysis and thus yet to be established.
The present study focused on simplified semi-quantitative 150 PET methods [Iguchi 2014], which calculate relative CBF and OEF values through the reference region
modeling. We evaluated the semi-quantitative methods by comparing with the conventional AIF method in patients with cerebrovascular steno-occlusive disease.
Methods: Patients with occlusion or severe stenosis of the unilateral internal carotid artery (ICA) or middle cerebral artery (MCA) were included (n=10). The 150 PET
study included three emission scans: 4-min scanning with 1-min inhalation of [150]-CO, 3-min scanning with 1.5-min inhalation of [150]-0O2, and 1.5-min scanning
with bolus injection of [150]-H20. BSAIF measured for each patient was used for the calculation of quantitative CBF, OEF, CBV and CMRO2, which were the reference
standards for evaluating the semiquantitative parameters. To derive the semi-quantitative CBF and OEF without BSAIF, we applied the reference region modeling
approach: CBF, OEF, and CBV in the reference region are assumed to be normal values, i.e., 50 (mL/100 mL/min), 40 (%), and 4 (mL/100 mL), respectively. Elliptical

regions of interest (ROIs) were bilaterally defined on the cerebral cortical regions of MCA territory, and the ROI on the normal hemisphere was defined as “reference
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region”. Under this assumption, AIF can be non-invasively estimated from

PET-measured time activity curves (TACs) in the reference region and the one-tissue compartmental modeling (1TCM). Specifically, two different methods were used:
1) standard AIF (StdAIF) for each patient is determined as an average of BSAIFs from other subjects [Treyer 2003], and is subsequently scaled by matching between
the measured and calculated TACs in the reference region. 2) image-derived AIF from ICA (ICAIF) for each patient is a linear sum of scaled two TACs from IC and
surrounding regions [Iguchi 2014]. Scaling coefficients (a, ) are determined by matching between the measured and calculated TACs in the reference region. Once
non-invasive AIFs (StdAIF and ICAIF) are estimated, semi-quantitative CBF and OEF can be calculated in the same manner as the conventional method (BSAIF). In
this study, CBF and OEF were calculated with two different methods, 3-step ARG (static PET) and basis-function fitting (dynamic PET) [Kudomi 2012]. In addition to
the reference region methods, more simplified count-based method was also investigated: H20 raw image and O2/H20O ratio image are simply regarded as CBF and
OEF maps, respectively (Derdeyn 2001). Ischemic-to-normal ROI ratios of CBF and OEF were compared between non-invasive methods (StdAIF/ICAIF/Count-based)
and BSAIF.

Results: Ischemic-to-normal CBF ratios were almost identical between BSAIF and the reference region modeling (Figure 1): correlation coefficient r = 0.995 (StdAIF)
and 0.996 (ICAIF). More simplified count-based method also showed strong correlation ( r = 0.989) but with significant positive biases for lower CBF ratios, indicating
that the count-based method underestimates the degree of CBF reduction in ischemic regions. For ARG-calculated OEF ratio, the reference region modeling provided
overall good results with slightly better in StdAIF ( r = 0.943) than ICAIF (r = 0.911) (Figure 2). Count-based method showed lesser correlation ( r = 0.881), probably
due to not accounting for CBV effect. When OEF ratios were calculated based on the dynamic PET images, ICAIF failed to provide consistent results for some patients
due to subject motion during PET scanning and/or poor image quality, resulting in poorer correlation ( r = 0.502).

Conclusions: The reference region methods provide relative CBF and OEF with sufficiently high accuracy when ARG calculations are applied. ICAIF is more desirable

than StdAIF because of no need for the BSAIF database, but methodological improvement in extracting ICAIF is needed for a practical use.

*P-15

Introduction: Resting state fMRI (rsfMRI) is now widely performed for the clinical application[1]. Although it is suitable for group analysis, the signal difference is too
small to diagnose individual patient. Diagnosis capability may be reduced by structural normalization. Individual segmentation for region of interest (ROI) might be
helpful to improve the diagnosis capability. In this study, we have examined the capability of individual ROI for stroke patients in acute and subacute phase.

Materials & Methods: Six patients with cerebral infarction in the left penetrating branch area were included. MRI was examined in acute (within two weeks after stroke
onset) and subacute phase ( one month after onset) with a 3T MRI. Five minutes of rsfMRI was performed by GE-EPI sequence (TR/TE=3000/30ms, resolution 3x3
mm?). Functional connectivity (ROI to ROI) was evaluated by Conn v18.a software with MATLAB[2]. Seed ROI was selected at the postcentral gyrus in right healthy
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hemisphere. For individual ROI analysis, segmentation was processed by the Freesurfer v6.0 using anatomical T1-weighted image acquired by 3D MPRAGE sequence[3].
ROI was selected using Destrieux atlas in Freesurfer (aparc.a2009s). For normalized brain analysis, ROI selected by FSL Harvard-Oxford Atlas maximum likelihood
cortical atlas in Conn (atlas) was also used. Subject motion correction, slice timing correction, coregistraion, normalization and smoothing (8x8 mm) were calculated by
Conn.

Results: Seed ROI of Freesurfer atlas is not well segmented on normalized brain, whereas individual segmentation is well. At the acute phase , twenty-five of significant
connectivity (p-FDR<0.05) ROI were detected in individual ROI analysis, whereas 15 of Freesurfer atlas and 9 of Conn atlas in normalized brain analysis. Connectivity
difference between acute and subacute phase was well shown in individual ROI than normalized brain analysis.

Discussion: More detected area and higher T value was shown in individual than normalized brain analysis using ROI in Freesurfer. It should be due to the precise
segmentation in each patient. Misregistration of the tissue was reduced in individual ROI analysis. In normalized brain analysis, ROI should be covered such

misregistration. Therefore, bigger ROI such as Conn atlas is required. For the precise analysis, small ROI and individual segmentation should be useful.

*P-16

Objectives: PET system with silicon photomultiplier (SiPM) has been developed and clinically available. The Biograph Vision is the third commercial SiPM-based
PET/CT system, which introduces SiPM and 3.2 mm lutetium oxyorthosilicate (LSO) crystal. We aimed to optimize reconstruction parameters for brain PET scans with
the Biograph Vision.

Methods: A PET scan with Hoffman brain phantom injected with ['F]FDG was performed during 30 minutes. The acquired phantom data was reconstructed by
ordered subset expectation maximization (OSEM) algorithm applying with time-of-flight (TOF) and point spread function (PSF) correction [OSEM+TOF+PSF].
Reconstruction by OSEM with TOF without PSF correction [OSEM+TOF] and filtered back projection (FBP) with TOF [FBP+TOF] were also performed. Iteration
for OSEM was varied by 1 to 30. Post reconstruction Gaussian filter was also varied by 0, 3, 5 mm full width half maximum (FWHM) for OSEM+TOF and FBP+TOF.
Subset for OSEM was fixed to 5. Image matrix and voxel sizes of reconstructed image were 440 x 440 x 159 voxels and 0.825 x 0.825 x 1.646 mm3, respectively. To
evaluate contrast and variability, regions of interest (ROI) were manually drawn on gray matter (GM), white matter (WM) and centrum semiovale (CS). The GM/WM
contrast was calculated with {(radioactivity concentration on GM) / (radioactivity concentration on WM) — 1} * 100%. The coefficient of variability (CV) was calculated
with (standard deviation in CS) / (radioactivity concentration on CS) * 100%. To test the optimized reconstruction parameters for actual brain PET scans, ['*F]FDG
brain PET data acquired with a healthy volunteer was also reconstructed by OSEM+TOF+PSF, OSEM+TOF and FBP+TOF with the optimized parameters.

Results: Higher GM/WM contrast was observed in images reconstructed by OSEM+TOF+PSF than OSEM+TOF and FBP+TOF. The highest contrast was observed
with OSEM+TOF+PSF, iteration 8. OSEM+TOF with 3 mm FWHM post filter resulted in lower CV than other algorithms. OSEM+TOF+PSF with iteration 4 and
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subset 5 approached the ideal condition (100% contrast and 0% CV) the best among all conditions. The brain ['*F]FDG images for the healthy volunteer, reconstructed
with the optimized parameters, were shown in Figure. Apparently higher contrast with OSEM+TOF+PSF was observed than the other algorithms. However, unnaturally
high activities on edges in the images reconstructed by OSEM+TOF+PSF, such as Gibbs artifacts, were also observed (see white arrow in Figure).

Conclusion: OSEM+TOF+PSF for data acquired with the Biograph Vision can achieve much high contrast brain PET images. Further study to investigate the artifacts
due to PSF correction is required for quantitative brain PET studies.

Acknowledgement: We thank Hiroyuki Arai from Siemens Healthcare for technical supports and advices during this study.

* P-17

Objectives: Cerebral blood flow (CBF) quantification in ASL requires arterial blood T1 (T1a) for correcting the T1 decay of labeled blood. In the standard pCASL
procedure T1a is fixed to a normal value (1,650 ms at 3T); however, individual T1a depends strongly on blood hematocrit (Ht) [1,2]. Therefore, the standard calculation
with fixed T1a results in erroneous CBF estimates for patients having Ht values outside the normal range, such as severely anemic patients [3]. The aim of this study was
to demonstrate that the fixed T1a assumption is a potential error source in pCASL CBF quantification even for non-anemic subjects and the use of Ht-based individual
T1la improves the quality of a cross-sectional analysis.

Methods: Data from patients with occlusion or severe stenosis of the unilateral ICA or MCA were retrospectively analyzed (n=32). The single-PLD pCASL study (PLD
= 2,000 msec) was performed on a 3T scanner (MAGNETOM Verio Dot, Siemens) with 3D GRASE readout (prototype sequences) [4]. CBFs were calculated with 1)
fixed T1a (1,650 ms) and 2) individual T1a estimated from Ht (blood sampling), using the Ht-T1a formula [1]. Regions-of-interest (ROIs) covering MCA territory were
defined on the contralateral (normal) hemisphere with respect to steno-occlusive lesions, and hemispheric CBF values were measured.

Results: Individual Ht values varied between 33% and 48%, corresponding to =100 ms differences in estimated T1la values and *10% errors in CBF estimates with
fixed T1a. Average and standard deviation (SD) of CBF (mL/100 g/min) are 41.1+7.3 (fixed T1a) and 41.0%=6.3 (estimated T1a); the use of individually-estimated
T1la reduced inter-individual variations in pCASL CBF estimates. Correlation analyses showed that CBF with fixed T1a was strongly, negatively correlated with Ht (r =
—0.568) but the correlation was markedly reduced when using individually-estimated T1a (r =—0.293) (Figure).

Conclusion: CBF estimates with the standard pCASL procedure rely on the assumption of T1a. Care should be taken when performing a correlation analysis of pCASL

CBF with Ht-related factors such as sex, age, and pathology.

*P-19
[E#]ICRP (% 2011 4E D ARSI BET 2 FEHHIC 5\ COK SR O FAMifR ERE 051 & T 2 #8)E L Tk 0 AT D HERE DI Y At TH#figositEA T
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% KA < FHMiC I 3mm AR E(Hp () AR X N 2 23,087 7 — T VE R X v 7 DR EERERIE < G 3@ BEE IS L2 AMBR RO lom fENE
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HIEMEDE N X0 b EHEINC X 2HERR~DRER AL L.
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Al L BRR o0 B /5 35 C U REH L C U % 5 AlREED 0 FFICHiERBEZ G L CO 255 EHOMEFTTZ2AV L L nEE L nweEX 2 . i#Er b Lz 5
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HIY 5 dT 3% S L CTv» % Cryo Balloon Ablation (CBA) TIIfliFHIRE ISR, 4 XOIEEDPEE k%, HALIFI3D 7—27 27—+ a3 v (3D-WS) O Fusion
PRREZEH L 72ffiAT > S 2L —v a v CT BREZELX L, i H oz e o Hk, R Tl of Ftk 2 8EE L 72,

F5iE 5 28mm D iEEE A Balloon © CT 5 — X Z S L., RO IE.LEHEER & Balloon EifR% 3D-WS @ Fusion ¥ # FH W CEHASGDLE THEKRT 5, Balloon HifRi
EEDONIE, AEICHEITE %, Balloon & LEEEDHEMEN % Mask HEEEZ W CHiE L. IR PRI L LTHRRT 5,

FEAR s SCHRMmGIC X 0 BT 2B ICERI O FIRT A3 PIRECTH 5, F 7z, IGBRNRERLLO FHNC X 0 FHAETICN K2 ERTE 5,

fitiam 5 3D-Fusion #REZ A L 72 CBA TR I = L — o a VERILESHIWT, EHP 2 72 FRGETICIEFF ICEHTH 5, LA L, 3D-WS LTid 3D EifRiZMifdks L
b b0, EBREOLEREOMHES I T — T LD L IZER I N W2 SBRIRI BV ETH 5,
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=

AT H T 22 WSHE L~ CIRIEE M CT offEifEIRIn. L L, BERFUIIOMETRE CIIZEEI LT, —J7T, Igh41 P74 v Tl
HE B Dzt 23R I n 5. He v 2 —icB 1T 2 REHOMEZICIC X 2 HEARHM CT OfREfFE 2 L 7-.
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Hl U 7= 8025, BEIE I O BE MR SD3.5 1 X 2 AR S X OCWRZEREREH 7' F a2 — (SD3.5) &, &EMEIR SD4.5 IKic X 2 il 7 & o féEsise
7w ra—n (SD4.5) THol-. MM THRE I NHME T & DEERTHER T (CTDIvol) %L 7.

il SR

SD3.5 12 X % CTDIvol ® 75 »X—+% ¥ } £ A4 AfE X 68.7mGy, SD4.5 ic X % CTDIvol ® 75 »¥—+ v b X 4 A fHiZ 41.5mGy TH - 7.

il

SHERHAE CT i<, RAEHWH 7' 1 b 2 —ic X 2 BEfRE COigid, MEFEZERICKRT 2. SRicBWTREHNHO 7o b a - iREPEE L
W,

* P-23

[H/]) FRAMIE DG ERER & IE R D 7 5 CHAIMGT & % 37l 3~ % Arterial Spin Labeling(ASL) it % DESEDMGD TNE W, Z D720, Kt E % X
e L 7255 o A K& < 32 729, MBSO RIS 5 2% 3 % Background suppression (BS) 2 X5, BSIZiZW L 220D Tk dH % 55, ASL @
RR IR R <. BRREE <l 2 BS #5352 < & iZWEtcH 5, 22T, BAIFEEY 7 v b A X Y BS xR %2 5H 3 2 Fik a2 Bat L 7z,

[5iE] 77 v F 2007 F 7 BEKAEKR 30wt%, T1: 1330ms, T2: 61ms). 7 7 ¥ F 2@Q(7 F 7 ¥EKEK 20wt%, T1: 1920ms, T2: 71ms) D HIEEEE 7 7 v F & (£ 5
F v Awt%) BERK L7z, 72, 77 v b LQIIINERIRZE L, EBAEKEHALZ 7 7 v F 42 L7z, MRI Zi& % Siemens MAGNETOM Skyra 3T %{#HM L .
v —7% v A1 pCASL (3D-GRASE readout, 7 v b 2 4 7) %#ffH L7z, BS ¥4 7. Gray-White (GW) ¥ X ¥ Gray-White-Strong (GWS) ZFHliL 7z, %27
TYMLEELEDTIANANICEREL, 3D 7 7 v b AZFEKIC 12 [FRAIE U 72 B O JE SRR & KRR O Z0E2 & 7 7 v b LR I B.OREE %2 80 L1
B L FEREEZ B R L 72,

(5 - ER] 3D 7 7 v P AR E I BS 4 7 TEMEDHIHES K E (. GW B LU GWS TI/NE WHER L7z, GWS IZB W TEMEIZ 7 7 v F 2D TIR-
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0.17%£2.18, 3-0.59£2.11 Z/r L. GWS IZHRTTI DEWZ 7 ¥ F A THEHMINE o7z, KRB OE LT 7 v P A TIEIARKESMWEIZ0 L2213 TTH L0, K
HR XV 2 X AN R OB R I X VD EPEL 5, GWS T TIIC XV ZORER R R 2 26, BARFMHLEGWS X0 I GW OABIFE L WEEZ L
iz,

* P-24

[Introduction] Apparent diffusion coefficient (ADC) with typical single refocused pulsed-gradient spin-echo (SRSE-DWI) sequence is interacted by tissue susceptibility,
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while twice refocused spin-echo (TRSE-DWI) sequence reduces the influence. Therefore, the difference of the two DWI should be reflecting tissue susceptibility. ADC
is also affected by tissue property in brain ischemic lesions. ADC difference between SRSE-DWI and TRSE-DWI might be influenced by not only susceptibility but also
other physiological phenomena. The purpose of this research is to examine the property of the difference image of two DWIs in cerebral infarction area of stroke patients.
[Methods] Thirteen patients with cerebral infarction in the penetrating branch area were included. MRI was examined with a 3 T MRI in three time points after stroke
onset, acute, subacute and chronic phase. ADC were calculated from DWI of b values 0 and 1000. Difference image (ADC-Diff) between ADC of TRSE (TRSE-ADC)
and SRSE (SRSE-ADC) was evaluated. For the evaluation of ischemic brain region, region of interest was manually selected surrounding the ischemic region.

[Results and Discussion] In the acute phase of stroke, ADC-Diff in ischemic brain region show higher value in the periphery of cerebral infarction, while lower value in
the ischemic core region. In the subacute phase, ADC-Diff show higher value than the other. The results may reflect the change in tissue property associated with

inflammation and vasodilation. Therefore, ADC-Diff image could be clinically useful for the stroke patient diagnosis.

* P-25

HiY

PR EIR C1F & 1 2 R TEH R & 2 HRIFIH T % Radiomics ICHBWT, HEFEEZH W7 7 2 F ¥~ 32k rE TR CoBEL S0 L a3 s, L
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BEtEicoOWThREET 5 2 L 2 HIW & L 7=,
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H{% 7 4 X OFRFEFEM IC 35\ T catphan700 D¥—+1 7 > =2 v (CTP486) #ffiH L 7z. CT %i& % Somatom Drive (¥ — £ ¥ ) ¥ X U Aquilion ONE (¥+¥ ./ v)
AL, TR 120KV, ISR E BB R 2 TR SD 25 3 5 X 04 0ZE (AECSD3, AECSD4) & L7, &&fHcH T 10 EoRE% T,
filtered back projection (FBP) ¥ X UF hybrid iterative reconstruction (HIR) TH{RFHEKZIT>72. 7 7 A F ¥ f#TIX 2 DDIRESEMA L 2 DOWEIRFHERIC X % 4
HRICOWTIT o 72, BEEIIMITIC X o TR O N2 T 7 X F ¥ —FFEE % Hol U CREli L 72, FHlV7E I3 E B X CHER SRR &7 7 2 5 v FifdE 2 i L 7-.
Hemsehili 513 % B HUIRUE CREETHIT 2 1T - 72.

i 5

FBP, HIR & % i AECSD4 (% AECSD3 X 9 $ & SD Z#imL, GLCM BXUPe A s 77 L CBEL 2T 7 A F v HHECHEEE XA b (P<0.05). —17,
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[Introduction] Susceptibility-induced background magnetic field interact to diffusion weighted MRI signal intensity, especially with typical single refocused pulsed-
gradient spin-echo (SRSE-DWI) sequence. On the other hand, twice refocused spin-echo (TRSE-DWI) sequence reduces the effects. The difference image of the two
DWI sequences should be an image reflecting tissue susceptibility. Tissue susceptibility reflects property in brain ischemic lesions such as oxygen consumption, vessel
dilatation, deoxy-hemoglobin concentration and so on. Therefore, apparent diffusion coefficient (ADC) difference between SRSE-DWI and TRSE-DWI might be useful
for diagnosis of the stroke patient. The purpose of this research is to examine the property of the difference image of two DWIs in early phase of stroke patients.
[Methods] Nine patients with cerebral infarction in the penetrating branch area were included. MRI was examined within two weeks after stroke onset with a 3T MRI.
SRSE-DWI and TRSE-DWI were acquired with TR / TE = 6000/72 ms and 5 mm slice thickness. ADC were calculated from DWI of b values 0 and 1000. Difference
image (ADC-Diff) between ADC of TRSE (TRSE-ADC) and SRSE (SRSE-ADC) was evaluated. For the evaluation of the healthy contralateral hemisphere, brain
segmentation was processed by the Freesurfer v6.04 using anatomical T1-weighted image acquired by 3D MPRAGE sequence. Coregistration to DWI from structural
image was also processed by the Freesurfer software. For the evaluation of ischemic brain region, region of interest (ROI) was manually selected surrounding the ischemic
region.

[Results and Discussion] Even almost same contrast in SRSE-DWI and TRSE-DWI sequence, ADC-Diff was large in the place where the larger magnetic susceptibility
effect exists such as the pallidum and striatum. It is reasonable that the difference image reflects the change in magnetic susceptibility. ADC-Diff in ischemic brain region
show higher value in the periphery of cerebral infarction. The biggest difference in ADC-Diff was shown at ADC around 0.6¥10-3mm2/s. Identification of ischemic core
was an ADC under 0.62*¥10-3mm2/s in previous literature. ADC-Diff results may reflect the change in magnetic susceptibility associated with inflammation and
vasodilation. DWI is indispensable for clinical diagnosis and obtain the two DWI images in a short time. Tissue magnetic susceptibility reflected image of ADC-Diff

could be clinically useful for the stroke patient diagnosis.
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[B9) HRERAEGEICE T AHESYIRMTICE VT CT & MRI® 3D 7 2 — ¥ a VBl RTEKR S % & & CHHE MO E RS 0 A7 EREIR 2 0B c 2 iy S 21—
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i & EEEE D CT {8 & iR SD fETE H X 717= contrast-to noise ratio(CNR) # FL#R L 72,

UREER] (AR (0 XORRIEIfR © 1385 (i HT & BEEE O CTEZ R FE T AL F —DEWIZE /NS ko728, CNRIZEHZ AL F—BEWIE A EL 72, HEEEX
FRER D IR 4 L F—llIc BT, CNRIGEIGELHRERER X 0 b BIF72 5 72,

[(B%] (ARG X BREROFEN T AL F =iz CNR A EL 2013, HHOMERIC X2 e —a —F=v 7 OEE 22 bh, #Hff SD 2 KK T 7279
ThHoLEZOLND, MTANF—OFAHEE X REGRITEOHFEOMIICHEH TSt ExX LN,

* P-30

[Hy] 37, Dual Energy CT (DECT) 13 & #tAk 4 7275 A3 FF & EFR CEH S T \w» 2 28, 2 N E AR R 5235 % .Dual Source CT (DSCT) 7738 H o
7 ANZEMIC XY A F AR ICEN, £ e 2 E L L 72 X BRE ORIl RETH b S E B EMALE B OB Rk E N T v A TORGEAA[RETH 5.
L2 L,2 BERFEIRIRE O 720 xfm > A7 L5 6 O RELOFE A Z T 5 2 L 3E eI N 5.2 2 THRPEERBEER 2 H TRl y A7 45 6 O BELELE O JIE
& HELBRD IR IC G 2 2 e B MREE L 7=,

[5i:) BEES CT Z24HE L 16cm £ CTDIHIER 7 7 v F A 28R E LTH Y b U —dulicBidiE L EAEREEF Accu-Gold+ Multisensors(Radcal) # 77> kU
—f 6 W7 ANCACE L 7= AEERIEE € — FicC,A BERD 12 B BBk 9 W1 & e 502 Z A ¥ R T L~ OHGLIHIE ALE, A BB 3 KB EHERA 12 KL 72 %
[iB% B & A7 A~OEESIIENE & L7z EAHE A R 80kV,750mAs,B &5k Sn 7 4 L 2 fF % 140kV,375mAs (CTDI vol,68mGy) T & — Al 19.2mm &
38.4mm D 2 fHTIT - 72 A HERHUHLB BB A EER B EBRIERFIGS O 3 F CHIE 21T\ W & 2 7 2 BRI IRE o0 1) E {1 2 [ IRp G Rt ERE oD I E fif C B U BRELAR &
e Lz, HRFHM & L Multi-Energy CT phantom (GAMMEX) @ lodine € = — %\, BIREG & FFRESG co CT fEoX#) s L 8, ERofeE. 7 4 X
Rt %2 M€ L7, i CT & 12 SOMATOM Drive (SIEMENS) T %,

[#R]) BELREEZRIZ v — 408 19.2mm T 16%. 38.4mm T 24%fREHD bz, CT {EHZEX 5SHU UINTH - 7=,

[(B%] BELRE AR L — ARIC X VML 72, DECT 7'u b 3 — A TR E - AERECHET 2L4EBH 5, L L, BELRIC X % CT faZ#)13 7% {, DECT
T~ DB IIREN b D EFE X 5,
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EHERICE T 2T 7 2F v RIS — B 2 FREZMEIAICK L, WEOWEZFHli§ 2/ Th 5. MEZE R CT clig s n 2 BIHEIMZLI:, WME
Hoav 7 & MAHEL, BFEECX 2EOIMETH 2. RiIF%E X 2 olRINFHEIC O W T, 77X F yFEcomBoFRHMEIC O W TEEEZ 1T - 72.

Jiik

FERRPEMGIAZE % FEIE L 72 32 FEH & BN R ©H 2 IEH 30 fEFI 2 R & L7z (GElindhofil « ROEEZEREGIRE 82 %, EHIEGIRE 72.5 m%). H4 CT 1ZFFED & 2~6 K
g c oy S N7z, B EtEIX 120k Vp, M E T HEIEE B OFE T 5mm 2 7 4 RAFEICEWTHER SD 23 3.5 L R 2 ETH o 72, MFEZE (X [EIREEA I hifT
N7z MRI OILHGEREIRICH T 2 mESHECTER L 2. 77 XA F v FE0E, BRI CT WRIC 3 1) 2 BEZERE I & Hill o IR s 2 2 1LEE L 72 B
O N ERE DT T 72, IEEGNIESG O R RIMEINRGEE TR 72, MEETEL, SO X 77 LB LOHBEREEO 7 7 2 F v FEEZ KL 7.

i SR

Mo SERE BIRE IC 35 W CRMBEZE A & IEF IO 7 7 A F ¥ Rl CHEEENR A bNTZ. A M7 7 4B X VHREEEOM T CHEERHZLNT-T 7 A F v Fi#id
Entropy T - 7z. Entropy g X, & A b 77 LI IFEZERESNZS 1.25, IEHFREINDS 1.49 (P<0.001), HZR{EEE I ZEREI 2 2.08, [EFEEA 2.42 (P=0.003)
THhotz. —HT, IEFIEHIEETIE Entropy ICEWTHEEIZ L2 7.

i

E X b TLRE MR DT 7 AF ¥y FHEEOZNIL, WMEEREICE T 2KHE O CT KT o /IMbic X 2 BiRFrE kT =ik e Bz 5. 5
JEIMZAC DOMRFFEIE T 7 A F ¥ T TR A 5 2 L 3 A[RETH b, BWofiBYy — e LTEHLEEZ S

* P-32

(BHry] 4Bl Ofmiaiie L<7 74> v 28ANC X 2 AROLH Y v F%2fToCwb, 207 v ba—ix, RIS K Y, FHICHETS 2 LHeiril & &
FATH, ¥ HEZS T T MBBETECTITo w3, 2o, RHLHETOLA LB ICIT o 2LFLEI > v T DGA DK, FHEERD OHlMG 3 2 51 &4
F v 7 SPECT #f& %11\, ZORMAX A F I v 7 SPECT 142> 5., LHIMGE O M, 457 1< I FHEAfi 23 AT RE 2R FT L 72,

(Fik] b L—F—EEER L D SR Y~ H A T 2T, 1 9O £ 45 3 v 7 SPECT % 16 HEHR& L. 2repeat FOME L. 8 [ SPECT F— X 7
polar map Z{ER L 7z, % @ polar map D i % &faf SPECT 4 « % SPECT & & I FLERET L 72,

(FEH] GEFNC X o Tk, HEEEBINRIC L 2288 R\ £ 4 > I v 7 SPECT 4O polar map ICZEH) 3388 & 17z,

(] ZE Oy v F R A4 9 3 v 2 SPECT IUEIX. % DI polar map ISR 72288 b 580 S, OHIMGTTIKE OB IcE A atifik & Bbh iz,
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* P-33

Introduction:

The aim was to investigate the effect of reconstruction algorithms and scatter correction methods with a commercial SiPM-based PET/CT scanner through a phantom
experiment.

Methods: Data were acquired with Biograph Vision PET/CT, and a cylindrical phantom consisting of inner part (15 cm diameter) and outer annular ring part (2 cm
thickness). Radioactivity (18F-FDG) was injected to the outer part only. Images were generated with combinations of reconstruction (FBP/OSEM with TOF/PSF) and
scatter correction.

Results: Without the scatter correction, activity in the inner region was up to 10% (relative to the outer activity), depending on the reconstructions. This residual activity
was reduced to approximately 1% after the scatter correction.

Conclusions: Accuracy of radioactivity measurement was confirmed with the SiPM-based PET scanner although with the simplified geometry.

* P-34

Objectives: We aimed to validate reconstruction parameters for brain PET scans with the Biograph Vision, third commercial silicon photomultiplier (SiPM)-based
PET/CT system.

Methods: Data acquired from Hoffman brain phantom injected with ['8F]FDG was reconstructed by ordered subset expectation maximization (OSEM) applying with
time-of-flight (TOF) and point spread function (PSF) correction [OSEM+TOF+PSF], as well as OSEM with only TOF [OSEM+TOF] and filtered back projection
(FBP) with TOF [FBP+TOF]. Iteration for OSEM was varied by 1 to 30. Contrast between gray and white matters (GM/WM contrast) and coefficient of variability
(CV) were calculated.

Results: OSEM+TOF+PSF with iteration 4 approached the ideal condition (100% contrast and 0% CV) the best among all conditions.

Conclusion: OSEM+TOF+PSF for data acquired with the Biograph Vision can achieve much high contrast brain PET images.

*P-35
We attempted to extract image-derived input function (IDIF) from O PET image, acquired by silicon photomultiplier (SiPM)-based PET/CT system with large axial
field of view and high spatial resolution.

Data acquired from a healthy volunteer inhaling with ['*O]CO2 gas was reconstructed by ordered subset expectation maximization (OSEM) applying with time-of-flight
(TOF) and point spread function (PSF) correction [OSEM+TOF+PSF], as well as OSEM without PSF correction [OSEM+TOF]. Volume of interest on internal carotid
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artery (ICA) to extract IDIF was semi-automatically drawn on the PET image. Radioactivity averaged over maximum in each slice on ICA was extracted as IDIF. No
partial volume correction for IDIF was applied.
IDIF extracted from image by OSEM+TOF+PSF was sharper than one by OSEM+TOF. Further study to validate accuracy of IDIF by comparison with arterial input

function is required.

*P-36

[(Hry] #r8lic SIPM-PET 2388 A X4, 3SHXOVKBL w2, BilicH7z9 234 FDG-PET/CT #RiQEHN A F 74 v | ZHICEERGSA OB 217 5 72,

[771£) %5 1 #B& D NECphantom, N10mm, QH10mm/N10mm D& %5 2 — &2 X | WG oBE 217 - 72, FEK S 12 OSEM+TOF+PSF & LT, Al
ICHEFHHIC K D PRE L4V IR LE3 & 4, AT 4 AE 3mm & 5mm OFMHAEDLEICO T L 72, 5 1 3ERIC X W IE L 2B W 2 5B 2 TV &
F v FEROHIGE RC % 3F4fi L 72, %% E (3 BiographVISION (SIEMENS). f##71x PETquactSP(HAE X 7 4 ¥ v 7 Z),

[F5 5] 26 1 508% 2.65kBq/mL 1< B\ T F#E] 3 40 © NECphantom 15.3 & 72 ) FE¥#E{EA 27 ) 7 L7z, N10mm (%, # VR LE 3 1c 9% Z & CHRIKEFHE 2 R
THRHEEfA 7 ) T L7z, QHI0Omm/N10mm [F R 1 oRKiics wTd 28 LAl E o7z, 5 2558 10mm Bk RC 1%, 0.70 L ETH -7z, KRG EHY
T®H 5 3.5kBg/ml ICOWTHEI L7z T2 20 1 B HEEE2 2V 7L, 2200 iR LI 3 I W THIERIL L V) RIF AR L o7z,

Gitiam] R & RAF AR fiHAE % Z R L. Bi&W5f 2 > - OSEM+TOF+PSF - # 0 R L3 % iRttt & L,

* P-37

[HEY] BBUEA & 7z 8RR N 85 PET/CT 2&E O PERERF 2 NEMA NU 2-2018 iZ X DT> = D THET %,

[77i£] NEMA NU 2 - 2018 O FHiE ICHE - 22 fidae, JEEE, FHECRFHE. BGlr 727 v 3 v,

Time - of - Flight (TOF)Zf#6E. NEMA IEC Body Phantom % F\» 72 BB 54 % 17 o 72, ZE[ 0 RREIIE 11X, 22Na sk, fthoFEf L 18 F &2 v 7z, I Fff
iF. EERICHRIEA E AL CGRHliZ 1T o 72, fEHEE I, R TP 4 X3.2x3.2x20 mm @ LSO & SiPM i X W i & 7z o — A v R BB R SR8 $ PET/CT %
B, PEh T AR IE 260mmTH B,

G S ] Aty T B o0 35 1 2 BERTTE o002 & 1em O ZE[E] 73 fRE FWHM i3, HN 3.6mm ¥ X OM&dl /717 3.4mm T®H o 72, & IT 15.1keps/MBgq. peak NECR
285kcps@29.1kBq/mL, peakTruerate 1160kcps@42.4kBq/mL, #%EL7 7 7 > a2 v 38.94%, TOF 4pf##Eld 214ps TH - 7z, NEMA IEC Body Phantom ® =~/ +
7 A P %% 55 2> 5 92, Variability [%]1x. 1.2 25 4.2 TH -7z,

(#53@] JanetS. & OSCHkE & FFEOMEZ R L7z, HFRE L B & b icim b L 7225 E Rt 2 B U CRERIR B O R EVEE TH 5,
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* P-38

[(BY] Lk v 2 —ics» CRERRINEGRE PET/CT EESEA S Wiz, S0, WEHFE7 7 v F 2580 7w b a—ricffnr 7~ v 3DI7 7 v F L2k 3
AV b 7R %BXOMAFHE7 7 v b 22 X 2O 21T > 72D TlET 2,

[5E] EAEE IR, LSO ¥ v FL—x & SIPMIC X VR E N7e v — A v A BLRERBRINEG A PET/CT %iE, 30 22 OPUECTHUS L 72 7 — 21k L PSF #ii1E
& Y ® OSEM, PSF #filE7 L ® OSEM KU FBP I X Y B{{RFHEK 21T 272, 25132 T TOF & Y TfF o7z, OSEM ICD W CTIdig » iR L% (Itr) 2 28 2 THESR %
ez L7-. ¥ 7-. Gaussian 3mm @ Post Filter (PF) OFEICOWTHETL 72,

[58)] x7=v3DW77 v ra0a v IR %, Itr2 LLED OSEM & FBP T 55% L FCH - 72, EZEHIC 3T OSEM+PSF ¢li, Itr ickfiiL <=z v
UBBMEINBMEADLD o 72, MR T 7 v b 2T X 23T N COFBERERICE W THHEL 703 0.025 IFTH > 72,

(7] OSEM+PSF 32> b 7 2 b=/ 4 REHED RS REFCH 5 7245, PSFRIEIC K27 —F 77 7 MICHEET ~ETH 2,

% P-39

1. i3rwic

i 3% & (CBV) % 1 5L S )R (MRD CEHEIS- 2 Fik & LT, K& bR EC % R0 H AR L #ERAI(USPIO) # M 3 2 FiEAmE S hCTwn b, A H
HiyE LT3 7 v bo CBV gHlll<it, (DEMEREEAIRGHIZ T ARRE IOEFEELABIRI NG 2 &, Q)RR HHRARRZHE T 2720,
DI D 200D > GERMRDVFHES 2 2 &, D200 BFELINTV 5, EEAlL LTIhETic, BRI S feridex® ZMaT L 7228, MEAH-K
WAL 10 B OMEZH T 2EWH O CBV FHANC IZMAITE 2w L HIT L 72, 2 D%, USPIO & L T L D@ filtihic 2\ TRES 2 35 2 78\, IEHERRI R
D M N 23R 235K > Molday ION (BioPAL Inc) B WHETH % & DHIR %#1F T\ 5, Molday ION I3&Efli i3 ch b, HEEZREBLELRBICE D0,
ZD70, 7 b0 CBV fHIllC BB EHAIR SR ICO W TRE L7 0 THET 5.

2. ik

6PCD SD T v F ZERICH G, 7y IO LDA Y IAT VT ICE T, BEIRICKY 251 v F 2 — 7 (PE50)ZE A L, 4.7T MRI ZHHI% & (Agilents
#t: Inovad00) WICHLi&E L 72, Rapid Biomed #hDiX%ZA5 2 4 L% A MRI OA7E & D Hif§ % B2, 1000ms [HFE T 100 #(® Gradient-echo(TR/TE =16/8ms)
BREBIEF L2, ZDtk. 0.15ml B L < X 0.3ml ® USPIO & #A( Molday ION; Fe 10mg/ml) ZEA L., 7272b1c, # 55 & [FfED Gradient-echo [Hf§ % B
L7z. E70. BEFABEA 3,10,30,60 55 0 % W2 W CIRBEDHIE &8 0 & L7, &3 0 MK 2 £ 3 2 729, Gradient-echo Hif§Ic T, RN OIE
SO VIR S L 7z,

3. MR - BE

USPIO # 52 DR ZEAIC DWW T, &5 RTOEFEE CIERL L 2% X 1 12773, 0.3ml @ USPIO #5.% 30%Df5 5K T 28I < 1, 55K P& IZ 30 0HEE—

-35 -



PR (F2RR) BRI TS

np

FETHoTz, £72, 0.16ml OG- TIE, HHGHRRE MG FTBESEIE L 72, 558 O MIERE X USPIO 5 B#OESE TR LML Cw ok AT e,
ERNRPMEFR —ETH LI LPEE LW & EEZ2LE, 7Y DO CBVOZLZHEST 2 Hi@e LT, #5813 03ml BLETH 2 A[getEdid 5, HIEFI 23
L RIS X D ANIIEREICD X502 8352 2 2 b, S, HIEFZBEL L THRFLTHEZ WL,

* P-40

H#y

T B BIIR IR 1C X 2 A MMM (acute ischemic stroke: AIS) DFRETAMiIC CTA O ML HiE X 3. CTA TIXBINTAHD & B A B L 7RG A A b5,
AKHfFFEIF AIS @ 4D-CT 7 — % 2> L BfIRAH CTA 35 X ONEER CTA ZERL L, R BERHI O R EE 1 D W TR 5 R IR L 7.

Jiik

WRIZ CT #EWER (CT perfusion: CTP)RRE % tifT L 7= AIS42 St TH o 7=, BRI CTA LEILAH CTA 13 CTP @i X ¥ v v 7 — X TIER L 7. BilRiH CTA
(FIE ORI ENIRAEI O & A BN RE 25 i b el 2 R R %2 & 8 5 O], JBZEM CTA 3Bk CTA [E% 5 L B L 72, Mo CTA L EFL 72 5 By oM
AF Yy v —2ZWFERLT CT HZMEFE L7, ERL7Z%M CTA X 24 mm DEX CRAERFEFRR L. REEE, BRI CTA ©Ad single phase
CTA(SPCTA), ¥ X U° SPCTA ITEIEAH CTA %38 L 72 multiphase CTA(MPCTA) I 35\ T, AR R 23 rh R BMENIR o i 1 o W CHRBR I BT - ThfREs -
RRED 3 BEREICHFEL 72, 2GS 1E NIHSS, CTP @ Time to peak(TTP), Mean transit time(MTT) & F#g L 7z,

GEN

SPCTA CTHEE DFHIiTd - 7= 7 fEHI2S MPCTA T3 BATF & Gl < 7=, 7 fEfI o NIHSS i defifi 15(9-23)TH b, SPCTA RIAUFHED hyLfii 13(3-26) & HEAE T
572 (P=0.36). F£7-, 7 fEflo TTP EfizEiFdhdfil 6.6 #(5.9-9.9)¢H v, SPCTA RiFftohiufE 4.5 #(2.2-8) X » AR ICIEE L 72(P<0.007). MTT (%
SPCTA RAFH# & HE AT D - 72 (P=0.51).

i i

FE I D MFTEIE A K & W AMREI T I1E, SPCTA 2 X » TRIENTE AR S N 2 AlREMEA R E S L7z, MPCTA (3 AIS OJfRfE% XV FHilICEHiiniEch 2 & #

Z5.

* P-41

(i) #EEEROHUACEMRELMERIC L > TRAEZZLICEHL, A¥vza—ke /7Yy bxa—ikdoff o N MENREEGRICE O 2, MERLH
E 3 % MRI MMERE{RED Tropres HICX VIREIN TV, &2 TH LN S MERDOMHE IXILECE B IE NI OWAL R O 27 LIk iE T 5 729, {50711
BREPKR 7 R VHNOVFENRIMERTH 5 213> Tl R\, 22T, AL, 2 A FIAMEE CllE L 2 IEFE 0 KHIE & IEREGR R o -z i L, mERE
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HREDZ Y2 RGES 5 Z Lic Lz,

[5ik)] MEREGEICOWTIE, 47T B/ MRIEEICX Y 752y b £ a2 —iE(TR/TE=200/10,20,40ms, FA 30° , FOV 25X 25mm, Matrix128 X 128) ¥ X
O, Av v a—k(TR/TE=800/15,80ms, FOV 25 X 25mm, Matrix128 X 128) % L 7z, TE @ %72 2 {2 & NEGELUC X Y T2*l, T2 fE%H#EE L. USPIO i&
1 (MoldaylON, BioPAL #t, USA; 10mgFe/ml 0.15ml) & A Fii#k DD Z AL 2> &, Tropres & O ICH-D X MBERZHEE L 72, 2 FHEMB O BRI IE, 7 v b
DIETHTEF ICH B % ERK L 721 rhodamindextran(10mg/ml 0.2ml) % RIS 35 & & TSR & SR L. 4 Y 7 v 7 v 25T © 2 6L i vamiE %
o CTHARIMAE 2 8158 L 72, SBAMEEHIERAENT 12 Image] % . MEREDEHHIIE Vessel Analysis Plugin ZF[H L 7=,

CRESE - K] 2 7HEMEAFIAT 2 LT, MK 500um X TOFEIOMEZBIR T2 2 L ABA[RETH o 72, BIEMERNOFHIMERIIN 15um TH Y,
MERE T X Z 2% TH o7z, MRI MIERMBRFEICE T, IEHCERE 697um2/s & L, MEHNNDOBLEZE% 0.2ppm &2 &, 2T HEAMENIC X 2 Bl MHEK
WTH 45um TH o7z, WfbEZE 1L USPIO EAlOBARIC X o TRR 2720, Sk, WLREREIRZE(QSM) 75 & 2 f i L T PRHEIGE O WGEE % D T ¥
VLB

* P-42

TEACHING POINTS

Cerebral aneurysm rupture is a main cause of subarachnoid hemorrhage (SAH) and there are two therapeutic strategies; surgical clipping and endovascular coiling. Non-
contrast CT (NCCT) of the head after these treatments plays an important role to evaluate postoperative hemorrhage, ischemic complication, washout of SAH,
hydrocephalus and the location of drainage tube. When neuroradiologists interpret the postoperative CT images, however, surgical materials such as clip, platinum coils,
and burr hole cover often disturb the visual assessment due to the metal artifacts.

Current dual energy CT (DECT) enables to reduce metal artifacts, subtract skull, and create monoenergetic image, virtual non-contrast image or X-map from a single
scan without contrast media and additional radiation exposure. These techniques lead to appropriate interpretation for postoperative NCCT images. The purpose of this
exhibit is to provide the readers with advantages of DECT imaging for postoperative NCCT of SAH.

TABLE OF CONTENTS/OUTLINE

1. Clinical characteristics of SAH. 2. Reading checkpoints for postoperative NCCT of ruptured SAH. 3. General principles and clinical applications of DECT. 4.

Usefulness of DECT applications for postoperative NCCT. A, iMAR, B, Head bone removal, C, Virtual non-contrast image, D, Monoenergetic image and X-map.
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Introduction: Vessel size imaging (VSI) was already reported based on transverse relaxation time images obtained from spin echo (SE) and gradient echo (GE) sequence
[1]. We have already validated four commercially available ultra-superparamagnetic (USPIO) contrast agents for VSI. At the study, we found one of the USPIO agent of
Molday Ion is efficient for VSI, because it has an appropriate long half-life time in the blood plasma [2]. In this study, we applied the Molday Ion to confirm the availability
of VSI using CO2 inhalation in rats.

Materials & Methods: A Sprague-Dawley rat was evaluated for VSI under condition of COZ2 inhalation. An endotracheal tube was previously inserted for artificial
ventilation and COZ2 inhalation. The tail artery and vein were cannulated for physiological monitoring and blood gas sampling. After preparation, the animal was set in a
4.7T MR spectrometer. T2-weighted images were taken with a SE sequence of TR/TE = 800/15,20,40 ms and the T2*-weighted images were taken with a GE sequence
of TR/TE = 200/10, 20 ms. SE and GE were acquired before and after injection of Molday Ion (0.15ml i.v. ) and during the CO2 inhalation. Inspired CO2 was adjusted
to 0.4, 0.8 and 1.6% of ventilated volume. The VSI index was calculated by the equation of ["0.425" (D/(y A xB_0)))] ~(1/2) ((AR_2"*)/(AR_2))"(3/2), where
the AR2* and AR2 was evaluated by subtraction of inverse relaxation ratio between pre and post acquisition. Diffusion constant (D) was set to 0.697 X 10-3 mm2 /
sec, and y B0 corresponding to the nuclear magnetic resonance frequency was set to 200 MHz. The magnetic susceptibility change A y was set to 0.2 ppm.

Results: Figure 1 shows the calculation results of VST when Molday Ion was introduced. Images of the difference in SE image ( AR2) and the difference in GE image (A
R2*) were shown. VSI index calculated by AR2* and AR2. Figure2 shows the VSI in the three different CO2 inhalation period. Partial pressures of arterial CO2
(PaCO2) were 38.1, 46,6 and 55.9 mmHg at 0.4, 0.8 and 1.2 % of CO2 inhalation, respectively.

Discussion: VSI showed almost same between three different concentration of CO2 inhalation, even the PaCO2 level was altered. The dose of contrast agent may not be

enough to maintain the contrast agent concentration in the vessels during the experiment.

* P-45

WZL ) = 7 LR ALEINRIE D E iz b= o, INBIIRIE D EHREZW IC oW CESiT 5,

A XDORZVEINRIZ I D Y R 7 End, NS OEIRIE CHILRMER A A LN S LAY R 7B EL 75D T, FHBEE LSS 5, NEBIIRATEE IC TR O
AR S N5 2 L3 0, FEED T CREMIR CIEREE (L PR AR C L, & TR T 2, BIEOIIRAARETCT L 72 H T 258 ICHR) 270855 <,
aspect It (BIIRAEF OIS 2BRME F — 2B DH) % size tb (FHMEF ORISR T 2BIRMEROL) K E WEIIREIZHEL TV AL T 3,
BB 1 (computational fluid dynamics; CFD) % i\ CKEH ARG N o LR ENRE % gt L, I BESTIIIG /) (wall shear stress; WSS) ICBHF 2 5@ et s L 5,
FEIRBINRIE |3 IMAE D ISR T\ MR 2522 4 2 BRALICAE U 3 o C, vy WSS ZEIIREE 0 FE 2 3% L, WRIRBIIRREL 13 MFTK237E A © WSS 2MEWERRTIC A L 3,
BRE D 7L 7 OFE, BIIRE OB RBEZIC D TR E W WSS OIS ORE 2% 28, v WSS EoBEE D E 2 b hTw 3,
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M7apicd s,
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Background: A focal brain lesion influences the function and morphology in the connected intact regions remote from it. However, it is not well documented that thalamic
stroke may induce secondary degeneration of the mammillary body (MB) or the fornix (Fx).

Purpose: To investigate transneuronal degeneration (TND) in the MB and Fx following thalamic stroke on magnetic resonance imaging (MRI) and to assess the time
course of these findings using serial MRI after stroke.

Material and Methods

Conventional T2-weighted axial MR images were retrospectively evaluated in 24 cases of thalamic infarction or hemorrhage involving the anterior thalamic nucleus
and/or mammillothalamic tract (MTT). We recorded any change in size and/or shape of the MB and Fx after the infarction and the days on which those structural
changes occurred.

Results: Ipsilateral atrophy of the MB was shown in 9/20 patients (45.0%). MRI revealed MB atrophy as a small round shape in almost half of the patients and was too
small to visualize in one-third of them on axial planes. Ipsilateral atrophy of the Fx was found in 2/23 patients (8.7%) and was observed as a thin lined shape on MRI.
The atrophy was observed on follow-up MRI scans dated 356-1779 days (mean = 910 * 516 days) after onset.

Conclusion: Damage to the anterior thalamic nucleus and/or MTT caused TND in the ipsilateral MB and/or Fx resulted in atrophy and asymmetry in less than half of

patients studied, mostly within three years.

* M-3

Arterial spin labeling i % F\» 72 JE& 5 MR #EGTEIER (ASL) 12 X % BiljiiE (cerebral blood flow: CBF) & & HIE D% Y IC oW CTIZBEICHRE X 11TV % 23, arterial
transit time (ATT) #ER - arterial transit artifact (ATA) 12 & 5 CBF fHOMEZE X, KAME L L o> T3, Hali Tl ASL T 5415 CBF fELAA O MG
HWicEH L. ATA, ATT fl, CBF = v 7O ZEMIAE{RE 7 & 2 MR TEE-C GBI 0GR L L THW 2 IED H 5, % oft, THMMEIIREAZEERAL Ic—3 L 7245
5 E5 (brightvessel appearance), HIMFEZE & OBSEPED R X 112 FIBH@ZEETR. crossed cerebellar diaschisis ICfAFR X 1L 2 mIEAI R &b S PEHARIEZE
ICk1J % ASL OiRFTR e L THEETH 2,

* M-4

In a previous study, we reported on a novel (prototype) real-time patient dosimeter with non-toxic phosphor sensors. In this study, we developed new types of sensors

that were smaller than in the previous prototype, and we performed to clarify the clinical feasibility of our newly proposed dosimeter. Patient dose measurements obtained
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with the newly proposed real-time dosimeter were compared with measurements obtained using a calibrated radiophotoluminescence glass reference dosimeter (RPLD).
The reference dosimeters were set at almost the same positions of the new real-time dosimeter sensors. We found excellent correlations between the reference RPLD
measurements and those obtained using our new real-time dosimeter (r* = 0.967). However, the new type of dosimeter was found to underestimate radiation skin dose
measurements when compared to a RPLD. The most probable reason for this was a size reduction of the phosphor sensor of the new type of dosimeter. As a result of
reducing the phosphor sensor size, we considered that the backscatter X-ray was underestimated. However, the new dosimeter can measure an accurate absorbed dose
by correcting the value with calibration factors. The calibration factor of the new type dosimeter was determined by linear regression to be approximately 1.15. New

real-time patient dosimeter design would be an effective tool for the real-time measurement of patient skin doses during IR treatments.

* M-5

In IR procedures tend to be complex, which delivers high radiation exposure to patient. In the present study, we measured the radiation exposure dose [Hp(3)] in the
eye using a direct eye dosemeter placed next to the physician’s eye during procedures.

Physicians wore a direct eye dosemeter just lateral to eyes and an additional direct eye dosemeter outside the radiation protective eyeglasses close to their eyes.
Additionally, a neck glass badge was worn at the neck.

Although we found a positive correlation between the left neck glass badge dose [Hp(0.07)] and the left eye lens dose [Hp(3)], the value of R? of the regression equation
were 0.62 and 0.71 (outside and inside) . We thought that the exact eye lens dose might not be estimated from the neck glass badge. In conclusion, a correct evaluation

of the lens dose [Hp(3)] using the direct eye dosemeter is recommended for tachyarrhythmia physicians.

* M-6

WIEROMEENREAMERICL > TRAZZLICEHL, A v T a—ke /7y v b a—iEp» o5 N ERAIRRmGRICE S %, MERZHEE T 5 MRI
MEREEGE (VSD BIREI N TWw 5, BEROGX b N - HEREEANIAFREEL 7o TE Y, TIRTAF LT WIRERERA 2 VSI THIHCcE 20025
DT DOV TEERIMRET 2 35 2 7 o 7. VSI ICHIH 3 2 WS AN 07 78 SR DX T 23 & 4, BRI IR PSS ATRE S22 L L e\ 2 e 3B &
INTW3, FHAEEZ 4 8 OB ERIEARRR LSS A (USPIO) % LLEARET U 724558, WA Zh 3 o g N 43880 23 K > Molday Ton 238 VSI O JlIE ICEHY] T H 5
&% z7-. Z® Molday lon % EEROEEREIW)IEH L, VSI ORI AIRETH 5 Z & ZHEZR L 7.
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* M-7

Purpose: The International Commission on Radiological Protection recommended that [VRs have high radiation doses and that staff may also be exposed to high doses.
In the present study, we measured the radiation exposure dose [3 mm dose equivalent, Hp(3)] in the eye using an appropriate dosimeter placed next to the physician’s
eye during neurovascular intervention procedure (Neuro-IR) and interventional cardiac electrophysiology procedure (EP-IR).

Method: Physicians wore a direct eye dosemeter just lateral to the left eye and an additional direct eye dosemeter outside the radiation protective glasses close to their
left eye. Additionally, a neck badge [0.07 mm dose equivalent, Hp(0.07)] was worn outside the protective apron to the left of the neck, to compare the direct eye dosimeter
estimated doses. The occupational eye lens dose was evaluated over a 6-month period.

Results: The maximum Hp(3) of the Neuro-IR physician was estimated 5.1 mSv without the radiation protective glasses and 1.6 mSv with the radiation protective glasses.
On the other hand, the maximum Hp(3) of the EP-IR physician was estimated 29 mSv without the radiation protective glasses and 15 mSv with the radiation protective
glasses.

Conclusion: Physicians eye lens dose [Hp(3)] tended to be overestimated by the neck badge measurements [Hp(0.07)]. A correct evaluation of the lens dose [Hp(3)]
using the direct eye dosimeter is recommended. Although we found a positive correlation between Hp(0.07) and Hp(3), the value of R2 in the regression equation is low,

we recommended that the eye lens dose estimated carefully from Hp(0.07).

* M-8

Purpose: The aim of this study was to develop an interactive deep learning-assisted identification of the hyperdense middle cerebral artery (MCA) sign (HMCAS) on
non-contrast computed tomography (CT) among patients with acute ischemic stroke.

Materials and methods: 35 HMCAS-positive and 39 HMCAS-negative samples extracted by 50-pixel-diameter circular regions of interest were obtained as training and
validation datasets according to the consensus decisions of two experienced neuroradiologists. Data augmentation was performed to increase the number of training
samples. A deep convolutional neural network (DCNN) (Xception) was used to classify input images as HMCAS-positive or -negative. Leave-one-case-out cross-
validation was achieved to estimate sensitivity, specificity, and accuracy of the deep learning-based training model for identifying HMCAS.

Results: In terms of diagnostic performance, DCNN for HMCAS offered 82.9% sensitivity, 89.7% specificity, and 86.5% accuracy in leave-one-case-out cross-validation.
Area under the receiver operating characteristic curve for HMCAS was 0.947 (95% confidence interval 0.895-0.998; P < 0.05).

Conclusion: The deep learning method appears potentially beneficial for identifying HMCAS on non-contrast CT in patients with acute ischemic stroke.
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* M-10

Purpose: To clarify the utility of dual energy CT (DECT) virtual non-calcium (VNCa) imaging for investigating lumbar intervertebral disc degeneration.

Method: Fifty-three patients who underwent both DECT and MR imaging were retrospectively reviewed. Midsagittal T2-weighted imaging findings of all discs were
classified based on modified Pfirrmann grade (mPG). Quantitative evaluation of VNCa maps was achieved by setting volumes of interest on each disc. We compared
VNCa CT values with mPG using Spearman’s rank correlation and one-way ANOVA. VNCa imaging findings of each disc were classified by two neuroradiologists into
one of three categories based on the attenuation of nucleus pulposus (NP) compared to that of annulus fibrosus (AF) or muscle. The relationship between the visual
categories for each rater and mPGs was analyzed by chi-square test. Statistical significance was established at P<0.05.

Results: Among the included 171 lumbar discs, significant positive correlation was found between VNCa CT values for NP and mPGs (R2=0.574, P<0.05), whereas no
significant correlation was found between those for AF and mPGs (R2=-0.015, P=0.846). Mean VNCa CT values for NP were significantly different among each mPG
(P<0.05 for each), except between grades 3 and 4 (P=0.111). Mean VNCa CT values for AF were not significantly different among each mPG (P=0.160-1.000).
Statistically significant difference was observed among the visual categories for VNCa maps and mPGs in each rater (P<0.05 for both).

Conclusions: VNCa imaging acquired by a single DECT scan and post-processing has potential as an imaging biomarker of lumbar intervertebral disc degeneration.
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Background: Vasospastic angina (VSA), which is one of the important functional cardiac disorders, may also play a role in the pathogenesis of atherosclerosis.
Conversely, organic coronary stenosis is also known as an independent predictor for poor clinical outcomes in VSA patients. Although VSA patients have a variable
degree of organic coronary stenosis in clinical setting, the functional importance of organic stenosis in those patients remains to be elucidated.

Purpose: The aim of this study was to examine the clinical importance and prognostic impact of fractional flow reserve (FFR) in patients with VSA and organic coronary
stenosis.

Methods: We enrolled 236 consecutive patients with suspected vasospastic angina who underwent acetylcholine provocation test for coronary spasm (M/F 148/88,
63.6+12.0 [SD] yrs.). Among them, 175 patients (74.1%) were diagnosed as having VSA, while the remaining non-VSA patients were regarded as controls (Group-
C,n=61). We divided the VSA patients into 3 groups based on angiographical findings and FFR values; VSA with no organic stenosis (>50% luminal stenosis) (Group-
N, n=110), organic stenosis and high FFR (=0.80) (Group-H, FFR 0.87+0.05, n=36), and organic stenosis and low FFR (<0.80) (Group-L, FFR 0.71+0.07, n=29).
We evaluated the incidence of major adverse cardiovascular events (MACE), including cardiovascular death (CVD), non-fatal myocardial infarction (MI), urgent
percutaneous coronary intervention(PCI), and hospitalization due to unstable angina pectoris (UAP) during the median follow-up period of 656 days.

Results: The groups with organic stenosis (Groups H and L) were characterized by higher prevalence of diabetes mellitus (Group-C/N/H/L, 23.0/20.9/44.4/34.5%,
P=0.03) and dyslipidemia (Group-C/N/H/L, 37.7/39.1/50.0/65.5%, P=0.03) as compared with Group-C. After provocation test, all VSA patients received calcium
channel blockers (CCBs). In addition, 20 days (median) after provocation test, 26 patients (92.9%) in Group-L underwent elective PCI with coronary stents, while no
patient underwent PCI in Groups N or H. The incidence of MACE during follow-up was significantly higher in Group-L (Group-C/N/H/L; 1.6/3.6/5.6/27.6%, log-
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rank P<0.001), whereas clinical outcomes were comparable among the remaining 3 groups (Figure). Importantly, all 8 patients with MACE in Group-L had poor
outcomes (CVD/MI/urgent PCI/UAP; 2/1/3/2) despite complete revascularization and the prevention of coronary spasm with CCBs, indicating that they might be
resistant to standard contemporary therapies. They were characterized by less frequent use of angiotensin convert enzyme inhibitor (0 vs. 47.6%, P=0.02) and higher
prevalence of multi-vessel organic lesions (37.5 vs. 4.8%, P=0.052) compared with those without MACE.

Conclusions: These results provide the first evidence that evaluation of coronary functional abnormalities with FFR is useful for making therapeutic strategies in VSA

patients with organic coronary stenosis.

*5

Background: Clinical significance of fractional flow reserve (FFR) in patients with organic stenosis and vasospastic angina (VSA), which may play a role in the
pathogenesis of atherosclerosis, remains to be elucidated.

Methods and Results: We enrolled 236 consecutive patients with suspected angina who underwent acetylcholine provocation test for coronary spasm. Of those, 175
patients (74.2%) were diagnosed as having VSA, while non-VSA patients were regarded as control (Group-C, n=61). We divided VSA patients into 3 groups based on
angiographical findings and FFR value; patients with no organic stenosis (=75%) (Group-N, n=118), those with organic stenosis and high FFR (>0.80) (Group-H, FFR
0.86+0.04, n=28) or low FFR (<0.80) (Group-L, FFR 0.69+0.07, n=29). After provocation test, all VSA patients received calcium channel blockers. Additionally,
18 days (median) after provocation test, 28 patients (95.2%) in Group-L underwent scheduled PCI while no patient underwent PCI in Groups N or H. During the
follow-up (median; 664 days), the incidence of MACE including cardiovascular death (CVD), non-fatal myocardial infarction (MI), urgent PCI, and hospitalization due
to unstable angina pectoris (UAP), was significantly higher in Group-L, compared with others (Group-C/N/H/L, 1.7/4.2/3.6/27.6%, P<0.001). Importantly, all 8
patients with MACE (CVD/AMI/PCI/UAP, 2/1/3/2) in Group-L finished PCI.

Conclusions: These results indicate that further therapeutic strategy should be needed for VSA patients with functionally significant organic stenosis.
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Background: Coronary computed tomography angiography (CCTA) is recommended for first- line evaluation of stable coronary artery disease, and there is a standard
protocol to control heart rate (HR) in guidelines. However, time is required to decrease HR to the recommended =60 beats per minute (bpm). We investigated whether
the bisoprolol 8 mg transdermal patch at bedtime on the day before CCTA can achieve a target HR and simplify the CCTA process. Methods: We randomly assigned 63
patients with an HR of =70 bpm and systolic blood pressure =120 mmHg to a standard protocol group (n = 33) or a group (n = 30) that applied a bisoprolol 8 mg
transdermal patch (Bis) at bedtime on the day before CCTA evaluation. The primary endpoint was a change in HR between enrollment in the study and the time of
CCTA evaluation. The secondary endpoints were elapsed time from arrival at the CCTA suite to starting CCTA image acquisition, and the rates of oral metoprolol and
intravenous landiolol administration (UMIN00035246).

Results: Baseline characteristics did not significantly differ between two groups. HR was significantly lower upon arrival at the CCTA suite in Bis, than standard protocol
group (67.5=7.8 bpm vs. 75.0 =10.6 bpm; p = 0.00002), and the amount of elapsed time from arrival to the start of CCTA evaluation was also significantly decreased
in Bis group (76.9+34.9 min vs. 94.8 £29.2 min; p = 0.0356). Rates of oral metoprolol and intravenous landiolol administration did not significantly differ between two
groups (63.3% vs. 83.3%, p = 0.143 and

36.7% vs. 60.0%, p = 0.12, respectively).

Conclusions: The bisoprolol 8 mg transdermal patch lowered HR and decreased the amount of time needed for CCTA, thus streamlining the evaluation process.
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Objectives: To develop drill guide templates as an intraoperative guide, and to evaluate the accuracy and safety of screw placement in the lumbosacral junction. Samples:
Canine cadaveric specimens of the lumbosacral junction (= 6), and clinical cases of lumbosacral instability (n = 3). Procedures: Computed tomography data of the
lumbosacral region of cadaveric specimens and clinical cases were obtained. The optimum screw trajectories were determined and drill guide templates were fabricated
using a three-dimensional printing system. Drill holes were made using the templates in cadaveric specimens and clinical cases, and lumbosacral fixation was performed
in clinical cases. Computed tomography images were obtained to compare the planned and postoperative drill hole trajectories, and the accuracy and safety of drilling
and screw placement in the lumbosacral junction were evaluated. Results: Thirty-six drill holes were made in cadaveric specimens. The overall mean drill hole deviation
was 2.05 £ 1.32 mm. A total of 12 screws were placed in the lumbosacral junctions of three clinical cases. The overall mean drill hole deviation was 2.43 = 1.09 mm.
Clinical signs improved within 2 weeks in the clinical cases. All drill holes were completely located within the bone in cadaveric specimens and clinical cases. Conclusion
and Clinical Relevance: The surgical procedures using the drill guide templates were performed safely with good clinical outcomes. The drill guide template system

provided useful surgical guidance to safely and precisely perform screw placement for lumbosacral fixation surgery in small dogs.

* 4

Atlantoaxial instability (AAI)/subluxation commonly occurs in small breed dogs. Ventral stabilization techniques using screws and/or pins and a plate or, more commonly,
polymethylmethacrylate are considered to provide the most favorable outcome. However, the implantation of screws of sufficient sizes for long-term stability becomes
challenging in toy breed dogs (e.g. <2 kg). We herein report the application of 3D printing technology to implant trajectory planning and implant designing for the
surgical management of AAIl in 18 dogs. The use of our patient-specific drill guide templates resulted in overall mean screw corridor deviations of less than 1 mm in the
atlas and axis, which contributed to avoiding iatrogenic injury to the surrounding structures. The patient-specific titanium plate was effective for stabilizing the AA joint
and provided clinical benefits to 83.3% of cases (15/18). Implant failure requiring revision surgery occurred in only one case, and the cause appeared to be related to the
suboptimal screw-plate interface. Although further modifications are needed, our study demonstrated the potential of 3D printing technology to be effectively applied to
spinal stabilization surgeries for small breed dogs, allowing for the accurate placement of screws and minimizing peri- and postoperative complications, particularly at

anatomical locations at which screw corridors are narrow and technically demanding.
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OBJECTIVE:

To evaluate the accuracy and safety of a novel patient-specific drill guide template for stabilizing the thoracolumbar vertebrae of dogs.

STUDY DESIGN:

Cadaveric experimental study and prospective case series.

SAMPLE POPULATION:

Cadaveric canine thoracolumbar vertebral specimens (n = 3) and clinical cases of thoracolumbar spinal instability (n = 4).

METHODS:

Computed tomography data of the thoracolumbar spines were obtained before surgery, and images were imported into imaging software. Optimum screw trajectories

were selected for each vertebra, and drill guide templates were designed and fabricated with a 3-dimensional printing system. Drill guide templates were applied to

cadaveric spine and clinical cases. Computed tomography imaging was performed after surgery, and planned and postoperative trajectories were compared to estimate

the accuracy and safety of the drill guide templates.

RESULTS:

Twenty-two drill holes were made in cadaveric spinal specimens. All drill holes were completely located in the bone. The overall mean screw deviation was 0.88 £ 0.36
mm. In clinical cases, 29 screws were placed in thoracolumbar vertebrae. Most (89.6%) of these screws were placed without evidence of vertebral canal invasion. One

(3.5%) screw perforated the bone structure. The overall mean screw deviation was 1.16 = 0.56 mm.

CONCLUSION:

Drill guide templates were useful for accurate intraoperative screw navigation in thoracolumbar fixation in small dogs.

CLINICAL SIGNIFICANCE:

The use of drill guide templates can be considered as an aid to safety and accuracy of screw placement in canine thoracolumbar instabilities.
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