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*3

Background/Aims: Quantitative brain PET with ®0-H,0 can provide kinetic parameters, K1 (CBF) and k2, but requires invasive blood sampling for arterial input
function (AIF). To obviate the need for blood sampling, researchers have proposed non-invasive methods, which fall into two approaches: 1) image—-derived AlF
and 2) compartmental model-based analysis using tissue time activity curves (TACs). Among the tissue—curves methods proposed so far, the blind estimation
method by Di Bella (PMB, 1999) is superior in terms of less assumptions and simultaneous estimation of kinetic parameters in multiple regions. The aim of this
study was to investigate applicability of the Di Bella’s method to *0-H,0 PET.

Methods: List-mode PET data were acquired after bolus injection of ®0-H,0 (370 MBq) during 4 minutes for patients with cerebrovascular steno—-occlusive
disease (n = 10), and were reconstructed into dynamic images (5-sec x 48-frames). AlFs measured for each patient were used with the conventional method,
that is K1-k2 fitting. Tissue TACs were calculated for 30 regions of interest (ROIs). By applying the modified Di Bella’s method, we estimated the kinetic
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parameters, K1 and k2, simultaneously for the 30 ROIs without using AIF. In this method scaling of K1 is undetermined; R1, relative K1, was calculated with
reference to white—matter region in each patient. These results were compared with the results from the conventional methods.

Results: Both with R1 and k2, analysis for each patient showed a strong correlation between the conventional method and the present method. Differences in
R1 estimates between the methods were lower than 5% (average over the ROIs) for all the patients. For k2, however, discrepancy of the methods was greater,
such as that differences in k2 between the methods were larger than 10% for three patients with up to 34%.

Conclusions: The present non-invasive method provides R1 and thus relative CBF with reasonable accuracy. When whole—-brain distribution volume of water (Vd
= K1/k2) is assumed, absolute CBF (K1) can be calculated from R1 and k2 estimates. However, estimation of absolute k2 has substantial errors for some
patients, and absolute CBF determination is difficult without the arterial blood sampling.

%4
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> 7=

*6

Objectives:

Dopamine transporter imaging with '?®|-ioflupane SPECT (DaT SPECT) is a powerful tool to diagnose Parkinson’s disease and other neurodegenerative disorders
with parkinsonism. Primarily, uptake patterns in striatum (comma-shaped, period-shaped, etc.) on DaT SPECT images are visually evaluated. However, variability
of shapes in striatum and scan angles can confound the apparent DaT uptake patterns and prevent accurate visual inspection.

We aimed to develop a novel method to assist the accurate visual inspection of striatal uptake patterns in DaT SPECT. To solve the issue of variability in striatal
shapes and scan angles, we simulated striatum—-background ratio (SBR) maps based on magnetic resonance (MR) anatomical images acquired from individuals.
The simulated map virtually mimics uptakes with healthy condition for each individual, and thus enables to compare the uptake patterns between
virtually—generated healthy and measured SBR maps.

Methods:

Procedures of the novel method are the followings: 1) striatal segmentation of individual MR images; 2) simulation of SBR maps with assigning virtual uptake
values to segmented regions; 3) smoothing for simulated SBR maps with point spread function (PSF) to spatial resolution of SPECT scanner; 4) comparison
between measured and simulated SBR maps.

T1-weighted MR and DaT SPECT images were acquired from seven individuals including one healthy volunteer and six patients with suspected Parkinson’s
disease. The striatal segmentation of the individual MR T1 images were performed with FreeSurfer software package. The segmented striatal regions were
manually revised with supervising by a neuroradiologist. The virtual uptake values (striatum:background=10:1) were assigned to generate the simulated SBR
maps. Gaussian kernels with 14 x 14 x 20 mm full width half-maximum, corresponding with SPECT scanner resolution, were applied in smoothing for the
simulated SBR maps. Image registration between MR T1 and SPECT images were performed with normalized mutual information criteria by SPM12 software
package.

We compared between measured and simulated SBR maps both visually and quantitatively. For the quantitative comparison, number of voxels with SBR higher
than 20% of maximum values on SBR maps (nmax20) and %ratio of nmax20 between measured and simulated SBR maps (nmax20[measured] /
nmax20[simulated] * 100) were calculated.

_25_



Results:

Simulated SBR maps for a healthy volunteer and three patients diagnosed with essential tremor, cases with comma-shaped uptakes on measured SBR maps,
visually corresponded with measured SBR maps for the same individuals. The %ratio of nmax20 in these subjects were higher than 50% (52.6 — 82.3%).

Low %ratio of nmax20 (0.0 - 32.6%) were observed in three patients diagnosed with Parkinson’s disease, cases with period—-shaped uptakes on measured SBR
maps. In visual inspection for these subjects, obvious differences in uptake patterns between simulated and measured SBR maps were observed.

Conclusion:

The novel method to simulate SBR maps can precisely mimic uptakes in healthy condition for individuals, and assist accurate visual inspection in DaT SPECT
studies.

*7

Objectives:

Partial volume effect (PVE) due to limited spatial resolution of PET scanner is a critical issue in quantification of amyloid burden with amyloid PET study. Imprecise
registration between PET and MRI, occasionally caused in conventional coregistration processes, can be another error factor in the quantification of amyloid with
MR-driven anatomical templates. Several previous studies have demonstrated MR-based partial volume correction (MR-PVC) can be useful to avoid PVE in
amyloid PET images. However, MR-PVC is very sensitive to the imprecise registration. We aimed to demonstrate applicability and usefulness of newly—-developed
simultaneous method for PVC and PET-MR image registration, PVC with optimized registration (PoR), in [''C]PiB PET studies.

Methods:

Brief procedures of PoR are the followings: 1) registration of PET images to individual MR images: 2) PVC of coregistered PET images with geometric transfer
matrix (GTM) to generate PV-corrected PET images (GTM-PET): 3) smoothing for GTM-PET images with point spread function (PSF) to PET resolution; 4)
re-registration of uncorrected PET images to smoothed GTM-PET; 5) repeat 1) — 4) until convergence; 6) PVC with region-based voxel-wise (RBV) to derive
voxel-wise PV-corrected PET images.

We applied PoR to ['"CJPIB PET data for 92 subjects, downloaded from the ADNI database. As reference, conventional coregistration between PET and MR
images and PVC of PET images coregistered to MR T1 images with RBV were also performed. We compared translation and rotation estimated with each
registration method, regional PV-corrected standardized uptake volume ratio (SUVR; reference region: cerebellum) between conventional method and PoR. %CoV
(=SD/mean) was also compared as index for intra—region variability of SUVR. Anatomical labels parcellated with FreeSurfer was merged to 23 volumes of
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interest for PVC and extracting regional values.

Results:

Registration with PoR converged until five iterations in the most of subjects. Significant differences of translations between conventional registration and PoR
with five iterations were observed [mean (range) of translation at z—axis: 0.74 (0.00 - 2.73)]. In visual assessment, quality of registration between PET and MR
images was improved by PoR.

Significant differences of SUVR between conventional method and PoR were observed in all regions [%difference at maximum: 62.3% on sensory motor
cortex]. %CoV significantly decreased by PoR in parietal, occipital medial temporal and sensory motor cortices, insula, hippocampus and subcortical white matter,
relative to conventional method.

Conclusion:

PoR method can solve both the issue of PVE and imprecise registration simultaneously, and thus can be useful for accurate quantification of amyloid burden in
[""CIPiB PET.

*10

(B8] =EEB 4 dimensional computed tomography angiography (4D-CTA) (&, XIMEDEAEEFICH WV CEHZEMERERAOAE MTEATMTE .
LAL, MATBHEROEREBHNICOEOHEEZR/ETMT 5720, JYRBHEOHITMFELIOEINDETHD. AHEE, AEHKNELO
4D-CTA = Sequential subtraction = A WV THXIME & XA ORETMIZODOVWVTHRIIT S LB E L1

(FE] SREWEBRBRAAE LS MEKEL 3 EF & L= (60 mBM, 74 mztE, 70 m5M). 4D-CTA 1% 80 kVp, 80 mA TEEAFIEA 9
NS b MHET 11 BEDEFERE THEIT SN, Sequential subtraction (& 1 T LD 4AD-CTAEZRZLUTD EH Y BB L 1=, EEF A K
BICEEZELERAOEZLNS 1 MAIOEERZREEL, UREEFHINOEZBE L -ERE TIER, RERICHE L7=. Sequential subtraction BE#IZ,

’_EJJ’FTB(‘FE\ CTIE (nflow), & C(outflow) @ CT fEZE{b%Rd. HREEAEIE Sequential subtraction E#&% CTEAL > Z&I2AT—FKRRLT, IE

, BB LUVEEDEEICONT CTERBEELRK L -.

[‘f**%] IEERE & BB T ERZFID inflow & outflow DIHETHETHY, CTEREGOMREETEEE - L. £, EXFIZKDCT
BEOEEAEOMEESFFE, CTERBGOMKEETHREEE —ZHL .

(#55%] Sequential subtraction ZJ5fH LI=AF XL, HFED 4D-CTA sHMA & Y £ BENICIKEMOKRRETMMNRIRETH .
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AHETI& deep learning ZAHWN=EMM CT LR FTI2RMHNEECRHENZTILOEHREEERELZ. WCTEHBET P RICEBRLEE, £A
INEHE DR Z T LERBEHOAZHMET 5. RRERIC, BiHSh-EAREFEZ—FELTUYHL, CNN~OADEERE LIz, AFERTEL Y
ARRENEEEE L. EE 2861, LY ARICRMENTIEERDE S50 2TMEICAN = FOBE, LY ARKICHT 2REREDL 2%, HE
BEIE 96.4%, EZXKIF936%THoT=.

*13

VT4 Geoffrey Hinton (2 & Y 2% & fu#z Capsule network (CapsNet) [XEE LN A T 1V FOLEIBEREFIF LT ETEENAETHY, BREFET
—RERBELE LGNS, EFRBEGRZIHCESIT2ICANHFTESD. AT TIE CapsNet AWV THMEERFGSW)ZFE L, NEMICHSBRE
R (OEF)FEDF R &R A=, HAIMNMEEEREENDEE(N=145)D SWI M54 L7 108 x 108 voxels DFEEE A H, FAKEIIRZEIFESE I
H1+2 OEF DEAI/BAILEA 105 LIENE S M EHETE L, CapsNet ICK2HBTHYFBEERE L. TOHKER, 7871 9%NDIEEXRTOEF L F
BlcEf. CapsNet Ik Y OEF AENAHIBRETFATE LI ENRINED, BEALOLOIZEENOELRDZTRABEL SND.

*14

(BW] R—ZREEELEAR)ZVLEZFDOT 7 — X SNAERENISAET 2BGERAE (DSC-MRP) TIX, Tmax ZFEOEREER HVRREFLMm IS
AubnTinad. DSC-MRP IZ& 2 &EERE, NEED T2xESOHRECLZLBEWAKRICHERTSE, EOYKROMTERETLIEEZ. £IT,
MABREORIEZRA LT IFRRTEEZEEL, TOFALERETLE.

(H&E] BRELEHERREERT. DSC-P TRAIE LA EEREEHEEIC R2 £HL, E—VELE—VEBBEEFHRHL, E—VRIEIE—VHEE
RESEEE—VREFRAEEMBREZERL, JL—LEICYy Tl ROEETICLIYRIEBELLE—VRBEEEREREBICEREL, &%
FIRANODREERRHBEETCOITY TE2HE L TERERTEfTo~. DSC-MRP AlEIX, 3T MRIZ{FA L GRE-EPI #A T 1 #EfRT60EiEY R L
BIEEFT o, 28msec TE,5mm RS 4 RE, 12 RS54 R, EEHITAMNEEREY AR—Z T L.

HERTBEHS L CESHEBRBIREERERF, L0/ 1046, KRNEERLARNLBSLIUOBBERELNILICEWTRENICITEIREZFE L /.
(#ER] HE - ARICKVEE L -EEFRABREE, IBTEAEASLTERE LTROONT .

REFZRT. REHPRNSIIRKEIEAES TIE, RAIOBRKNBIIRS & FRIKIXEIR, 5ERT 2 AIBIMTNRRINE. £, HEHSFEEH
BEILALICALN S FEBERANERIN,ZOEETIE DOV TOPEHESTEEE L TL . DW THEICEESE L= EEE X RE1R CILERFIXRE
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EELTARGICHBITE .
(%] DSC-MRP 26T, ZELE-BREEAEZMAS L TOTEHERTE, RXOERBEGTEIERT IREEZHITLIXZEICRD. £-2EH
TIEDWI EHBL LEDLEDCETHRODEEZHATEZSILE LG, BRAIETERREBZFMICHRI IEHICEAE NGV EEZLND.

*16

(B] MABHEEE R L= SWID, LYEENLE QSM ORBIZIFMEABEOBENATSWN/ 0y hITa—FKEZMATLH LN E L, —A.
BRABEGOWIEREETHIE—INERAE Y TO—%0D DWI (SRSE-DWI) [FHMEEZNRIZ & Y HH T OIBEREHMAEKET TS5 —H T, 2 ENER X
E> T 3—%0D DWI(TRSE-DWI)A CIEBIERMEDHE KB TES, CNDERD 2 D0 DWI BRIEEDEDER LML RNEDE V& KB Lz EE
ERY, REBBRIZEODVTWVWSZEND EPIETHE DR REOBBNELOND EEZDND, DWI XERRZEICIEARARTHY. 2ED DWW O

ETHEEEICABHMAEEXRERMR LIZEGINEONDI ZLIEBELBENTH S S5, AKX 2 DO DWI OENERIZOVWT, TOFAE®RITTLIZ &
’a} B LT 5,

(FE)] FESEHONEEREELILENRE LIz, 3STMRIZEE T, EPIJEIZE D < SRSE-DWI, TRSE-DWI &% L. LW Fht TR/TE =6000/72 ms,
5bmm X T4 AE & L1z, TRSE-DWI, SRSE-DWID b1E 0 & 1000 D EERMN 5. ADC E#E E L TENFH TRSE-ADC, SRSE-ADC #& H L. TRSE-ADC
& SRSE-ADC & D=4 Ei&(ADC-Diff) % ¥4 L 7=,

[{E8R - EZR])SE. IXRTOEEZICH LT, TRSE-DWI DEZEEIEL SRSE-DWI OEZEME L YIEMN > 1=, TR, TE (R CfE & L =A%, Motion Probing Gradient
OEMEIHDZENZ LY BREMEC B8N EEZ 525, SRSE-ADC (& TRSE-ADC & Y EA/NE L, ADC-Diff TIIHEFZLR ERMELEDREDKE
WETATHELARKEN >, COTELDL, ZDEERIRERZEEZR LTV EDEEZ LN, £, WEEDELF TIE ADC-Diff ANEEZE
KL, BECOELRICHESBIERECERBRLTVWDAIEEELAH D, ZDEREZFALTND I LD, BEEMBEFEAS OZVNEHEZEIATHEY,
ADC-Diff &, fEftEXE R LzEHE LTCTHRENICERATHDI EEZLND,

*17

The signal noise ratio in continuous arterial spin label (CASL) image for cerebral blood flow (CBF) was very small, therefore several ten—times averaging were
needed. Time-shifted noise in averaging scan is difficult to remove by traditional imaging filter. Principal component analysis (PCA) should be useful for
fluctuating noise reduction instead of the mean intensity images. PCA-CBF image was calculated by the subtract image of most significant component in PCA
between arterial labeled and non—-selective control. PCA subtracted image is much reasonable than mean subtracted image. Principal component analysis is useful
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tool for calculating the CASL CBF with time—shifted noise.

*18

Bry EEES SDCTA ICEWTH T F SV Y 3 VIIBEEENOERBSOFMTMICES VTEREDY, YRAVERORFBICE > THABROELEETIE 1
BREHEYDDLP ' 20%BINT 5, BRBBEREFICEVTEEYRAVEZEZEATHRIEC DEBLEGFTE L EEZ -, AL, 5EEB 3DCTA I
BVWTBEYRVBERIZCEDY TSV a3 VvORBEERIETHICLEEENE L=,

HE R CT &{& Aquilion ONE (Canon) AT —2 A T—2 3> (WS)Z0O RT7—23 v 2(7 V) ERBHRY 7 b Imaged, 7 5% > 3 > (SUB)
EBRORBE WS TTofz, BREORRIE, KEENBIBOREFRO-HIT—EHRENIZIEOREEFHETINSZ 24 EFHE Lz, XX TERIE
EADKREHDED, 74 TERIFEADEDEBED 2ENTHY., TNETNIRAVEBEBREY T IV arvantkz, BEEOKREBOY TN
IVEBRIIEAERMETHI-HRERESUBEERE L. LFIO 2 BH50OKE SUB B (R SUBE®R 1. 2) L0 I HBTENTAERLIZ, WA ZE
X, DL SUBBERIZHITIERBENLE, QSUBERELTNIAL IR ML— 32§ 1+5 Sum of Absolute Difference(SADMED L& & L 1=,
HRVR DBERRE, BLPIZSADEHNT, EXSUBEHRLEFREFSUBEIR 12 0 3 HMICHEREEZF AN > 1=,

ZRWS OEBNESHOENRIFICEEL. BEYXIJERZAVTIETED SUBB BERLERZFEOEGENEONIZEER D,

it RBEHRESICEVWTEIBEYAVERERAWVWD ZEIFAIREETH D EEZX D,
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(B/] BIAREREEEY ) v EV Jfi T, 3D-CT IC &2 EERIROFMGMNBRERIBENER LG D, T—VRXT—2 3> (WS) (Z&DENERIRD A
DERIE, ZFFUT—2avIck>THER 1 BEET 2B TITNEEFREENTTICHBET 2 ENAIEEE B> TS, ABFZEIEL 3D-CTA
[CENTEIREEFEIRBICHOT TR LEZ2BT 2 L2BEGRE. BRI BOT -2 28RN T T 77— a v THEELEEBOEEZ T,
BREEFIROBBEBSICOVTRIIT 2L 2EME L,

[HF:£] CT & (% Aquilion ONE (Canon), WS (& ziostation2 (4 AV T K) RN, 2T —RETRAMM U/ aVEIZEE 2HBEBEEOH
IRABEFIIBE Lz, 1 BT —2OERIE. BRETEVAD CT EZHRAT2EaMEGLEZA., 2 BT — 200 RLUNGEFRIK1 BT —2 %21
ML, DE7 T ERAVTCEHRIRODEHEZT >, ChoDT—2E2HBEEER—EFATERLE. 28T —428LVPTHT—2Z2ZNENL WS T
volume rendering  (VR) Etg & L THIREBIREMERT L. Bohiz VREGRIIBREEROBESICOWNT, BFEMEETT 2KERAREN
4 B CTHREFTM L =, MRISNEIREFBEMATICRE L= 10 FEFI& L1
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(FER] 1T —2ICLDBERIZ, 2TOEHT 4 BEEFRSTMETHY, 2T —ZITLYLENIBERTH o1,
(BERIBEENOEZHBREIBFHIROE—VBEZENNSCBELETTEARTEANT —AARZ W), 2T 3L RTH o EEA T,
1THT—2 TCRFHUECFELANMNEN, BT TV ERVS I ETFRZRBICHIBTE 2, T 1 BEETREHEBOABOXLEZERTED
Ay bAHEEMDH, ID-CTA K2 HFMDELICHENT 1 BBEEFIBADTHI EEZABND,

*20

Ba, DEMBOBREL LTCEARIT—TILERAVESRART7Z TL—3 Y (RFA) NELfTHhhTWS A, E4, Balloon h7—FILERWZAR
£ [EA % Cryo Balloon Ablation (CBA) MEXR L TETWLS, CBA TIRDEMEIDEIR & 7% % fiFRIkE D& % Balloon 17— T /L CHAZE L —fERMTE
1=, EEDRFA TN, FHEFHOEMR. BEETREOERE V> EFRAH D, LH L, Baloon 44 X(F 23mm F & 28mm ZD 2 FEFE L h7a <
EEIROTIR, A RSk > TIEARICELRT 25— H Y., figio 3D-CT BEINEETH D, SEHKAE3ID 7—U XF7—> 3> (3D-WS)
Fusion ge =R LT AWM S 2L —Ya VvEBREEELEOTRET 5,

BH ; 3D-CT Fusion BEfIZ &2 CBAMAEI S S aL—>avEBEaEE L. BINEFOYIR., BEMIRFAUEZTVIIaL—2 3 VEBROEREEZR
Y%,

FEEEBIRKT28mmRICIER S B = aEABaloon AT —T L O CTEER T —42 ZBE LOOEREER CT THEL =L E 3D-CT Eifg & Balloon
HT—T)LD 3D-CT B % 3D-WS 0 Fusion #EE X AL\ CTERAEDLE TERRT b, Balloon B[4 (& 3D-WS DEEICLYFEDMNE. AEIZBETE S,
Balloon & £ ILERBE D EMERGLE Mask SHEMAEZ AV THE L, BAEDEOFREMLE LTERRT S,

BRIMAI> I ab—2 3 VERICKY AEGEESOHEARIREETH D, -, AEDRIBLAOFRIC LY FHANCHREEZRTE D -HEKN
[ZBERT®H S,

E2 ; 3D-Fusion #EEZEA L= CBAMigI> S a L—2 3 VEREESHM., RO GFRETICEREICHEATHS, LHL, 3D-WS LTIE3D &
BITAEE LTHRON S0, EROLDEBEOHBOCA T —TILOEMAREEERINEVEZOHSERADDBETH D,

R

DEMET TL— 3 UfiET CT (EE K DEERTITHhA TS, 3D BB TEREDENE. MEEINEERRICLD2BROBR, MEEREOALNTH
NBETEN—MBUNTH D, SEFALITH=IZ Fusion EEEZFERA LMY I aL—YavEREEELE, hizk Y ERIk & Baloon MEEFEMEAR
HRICIREBCTEBINEMNOHHMTICAR TH o=, T, T—IXTF—2 30D Mask BEHAEZAVTARARYDEF AL EZERRLEZ T, FHEATIC
MEKEEBETEDHORAL—RGFH, BEOBLEICEERTE., BEMEBEAEIIER S,

_31_



*21

AMRTIEIRBZBEAVEEM CT TH8T 2 MHANEEORHEMNZTELOEBHRHEHEZEZREL, KROFHBEZAVEREELOERZTO .
i CT EBZE7 b RICE#B LR, EAKRECEAOERZHRE LYRBEOAEMET 5. KREIC, MHShEEREREZ—FE LTYYHL,
CNN~DANEHRE L. &R, BREZERR, BRE, FEE EZEOINTIZEVTRRELIYBATHDZ EADA D,
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[(B89] Pseudo-continuous ASL (pCASL) I12& % CBF SHEIZEWTIE, IRNLBEREFHET S008Ik m T1 E (Tla) XBRETH D, EEE
NEEAVLNSA, Tla [FmEAT NI )y ME (Ht) (28R<&FT S (Hales, JCBFM 2016 %), A#ZE TIL, pCASL CBF fEIZH T S EAREIE
LOED@ITERBL, Tla EEN BREG CBF BREERL G D LEETRT,

(FE] FAEEHEIREESE - BAZEEH] (n=28) (2xf9 2% pCASL T—2 Zf#E#T L= (MAGNETOM Verio, BFH T —4 > X 13D GRASE, PLD = 2,000
ms), CBF &%, 1) ExE Tla (1,650ms; 3T 2B+ 2% B) HLU 2) FATED Ht RMAIEME,N S OHE Tla (Hales RX) 12k YUFTo1=,
EERAORKEZ MCA 85Iz ROl #5%xE L, M CBF EZEL =,

(fER] K{EAHt AIEEDDMEFHIE 33%~48%TH o7/, ZAIEHE T1a TEH100ms (ZRISEL, EFE Tla T CBF 5 &ETo=H&ICEE10%D
BREMNE LS, CBF (mL/100g/min) O2fEHERY SD (& 420+£70 (BEx Tla) LU 419+6.1 (AAHE Tla) THY, SD OREDHHE
Iz, CBF & Ht 4 BT TIE, B Tla WEBICHWVTIEROERENA LA (r =—0.528), EAHE Tla LIEBIC K Y EEE (FRIEIZE
K7g>f= (r=—0.215),

(ER - #35E] pCASL 2k 2 CBF TEfEIZIE, Tla OREBENSEND, K, H LEEAREENHD AF (4RI, S, KEE) & CBF &
EDOHEBERTETOBEICITTREET D,

(HE] RAEP—TUOXORMICEB LEFT, : EMF A, Josef Pfeuffer (Siemens Healthineers)
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(Bf)] EEAEOEBYIRETILIVAEAVNEHETE, XBFEBELLEORENMET LEBETOMABFN LTSN I8 L. RETL NS KA
BEICHEBEEZTVWSIEMREINTWND, T, SHOWERBLTVWINEDPARERE L. RANEERBECERUNEYT—2 3 0%
ENENEDHELHD, 2O LENREREZ. ERUKRETATIRICH LTHIANEREZHA L HETHMEEE L (3R SAH ET L), SAH
BOBEEBREICKRERENEZ DHEICONTHRET L,
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(5:A] wErE~< 7 X(C57BL/6, 9 B IZxt LT, LSERAMOEREE Ik LI=&, 1 :BERICER SAHETILEEA L1z, mBEUIRAET. SAH AT, SAHT,
3. 7. 14, 21, 28 H#I= Open Field T X b @A L:ESEEED M Z T >z, SAH#% 3:8HIZ Burns REEREBEZ 7L\, ZEHEFF DV TERANHEEE
ESE Uiz, E7- 47T S MR EEC LY. SAH 1 BE D 3R5T T2FEE, 5. HEMAESEEIZH L SAH £ HmE 074 Grade 1 /5 Grade 4
FTAEMBICHET D LI, BERAMSIEREROW)A S EmEE M E#&E L=,

(R - ER] EBUKRES Ao B(CRE;12 IT) & FREX 2 1+ % B L = £(Sham #;12 L) %#F (M=, Sham £ CR BN A IZZER| SAH ET7I/L %= B H
L. FEEOMET L LIEZER| SAH ETIILERFIZFET L, 1 EIFIEME 24 BFRILINICRT Lz, £F L2 17 R 12 RIZD VT EMMEEEINT
bNf=, SAH X Grade 1. 2. 3. 4 NENAEFN 1. 1. 10, 5B TH o=, CRE., Sham B THHME, EMELTHIZEILFEH >NhEh o7, OpenField
TRAMNZHEIT2¥EEEIL. SAH14, 21, 28 HERIZH VT, CR EAH Sham BEEICHENTEALIIZET L TUV =, Burns X OREZEMEEE T L =2
BIFEBEEANIL CREH L Sham B CTHELREFRO OGN >, EFHELX CRETHENENTRY., KEARENA SAHRDOEEBRICEXELEX
TWAIENREINFZEEZ BN D,
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(/] BEEB CTA 2B T2/ 42 (4 = > 1% Test Injection (TI) ;%% Bolus Tracking (BT) JAETRESINS, BT ZIFBEENEZFBEEOE—V &
BLTWEWEOMATHREICE > TEHBEYREREAA IV EHbADNENI L BEINSD, T2 T, BT EZZRAWVES CTA ITHE W TIF®E

DEWVDNREIAANI VI EERDRIZEZADHEERILL =,

(H%]

BT ;ZZ& UV =883B CTA99 &2 BT 52 CT fE (5 2 SHEL N)LDRZFEEINR) A 100, 200, 300HU [2H|Z L =FFE. BRIZCKDIRXZ— N

O CT B, AEEMABEE. X&E® CT E (PRNBIRKFEBORKE) Z5HAI L, KERZOEEZWREBEEEZH (350HU~450HU) &LEER
(<350HU) SE&Esed (450HU) 2D LSRR EMRE. X2 — b CTEOBEFRERI L 1=,

(#ER]

BEEZARIEIMRENR BRI A S VU IMNEMER®, OMRENECIREZA I VINRNVEFANECEEN, £, BESEEATHEXE2—K CT

BERESDE, MENBRCEFIFAZ—F CTEMEC, BUVEFIFAZ2— K CTENASWMERIZH S 7.

€39

BT JAIC K 2BEEF CTA CIRBEEEXNREZBILHICMRREZRBLEBEIANIVIORENMETH D, AI—FCTEE—FEELETUTILEA

LTOHMARBETHYBEEONL—ZVITHNEETH D,

_33_



*26

B EEFE R LTLS CryoBalloon Ablation (CBA) TIXfMERRFEOEOIR. Y4 XDIBENERE LG D, HAE3DT—URXT—2 32 (3D-WS)
O Fusion #BEZ A L BT S aL—2 a3V CTEBREZEER L, ChEAVEEINMES OFIM, AERDEFIOERMERILL .

A& 28mm RICHER S € =A% Balloon @ CT 7—42 ZWfF L. BRERDOELEER & Balloon Etg:% 3D-WS O Fusion #EEE ALV CTEREHLE TE
7~ %, Balloon E(& 3D-WS L CEEDME. AEICHETE S, Balloon &ILEREOEMERGIE Mask EEMAEZ AN THE L. ARDEDF AL
& LTERERT %,

R IMAI> I ab—2 3 VERICKY AEGEESOHEATIREETH D, -, AEDRIBLAOFRIC LY FHANCHREEZR TE D -HEKN
[ZBERT®H S,

f&&m ; 3D-Fusion #REZEEMA L= CBA AT S 2 L—2 3 VERIEEIGHE, BN GEFHETICERBICERATH S, Lol 3D-WS £TIE3D E
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(W] AR TIEROHELFME LT I99mTe-MBl 280y v F % 45 RO BRHK & 3 FEE&ROZEGH 5% H LE washout rate (BLF WOR)
EEHLTEMEL TS, =5 56 B JSSNMBRICEWNT, BEkER (LIT CAG) & 2BEMiRFMmeEL : Fractional Flow Reserve (LLN FFR) & D
tegm s WOR 289 2 RB0DEY VF 2 BRIGEODERME®RE Lz, 50, OEXREH SPECT (B gated SPECT) &k Y &5 Mh 5 phas
e analysis |2 & 2 EZENHEHFAT 2@ o MMM RIREN. WOREHELER L O THRET %,

(5] CAG ICTHEMNRO DANERICK L TREFOHIMTS Vv FERET L, 55 40 0% & 3 RFERIC gated SPECT mig L=, HEEZE T HEH
RO ZEZFEBLIZ LT, B 2 DD gated SPECT b EH /= WOR & phase analysis IZ& U B SN E=HRAREHE TOER : Time to Maximum
Displacement (LAN TTMD) - EZ=EEHEFBID /N T Y F DIERR [ entropy B L=, £/, BM&EETE LT, CAG KFIZ FFR Z&5HAI L =fEFI 125 LTI,
ZOMEIZOVNTHHE L,

(#58] WOR20%LL L D& EE CIEIEHEHE L LEE LT TIMD OERCEZEFHO/NZ Y FARBD DNz, FFR BIREFD S5 5. WOR20%K 5 D AEH]
TlE, TTMD QERPEEFHO/NTY F(EROLNEH - 1=,

(#%3®] phase analysis IZ & 2 1RIZEL EMEMARIEETH Y. NEAFERGREEZLETREBINT,

_34_



*28

(BH) EAFEIZBVTMRET AV T avERICTAOALERBETIL BEERT 7V ML) ZWBEEICER LT, 44 7)L/8 (%) SPECT
(DAT SPECT) OFHEFEEZRE L. BEERT 72 M LAK, BEK LS B (BG) Olbx£H 10 & LYER L TLN=. DATSPECT @ SBRIZ 10 £ T
SURREMETNRESN, MBEEBLAETMIAEREL SN TS, AHETIE, NMBHOXEEERE LIEERET

7Y MLAERAWTHERFELE OEBRFTMETo -,

(5A] £ T1 5385 MPRAGE MR & DAT SPECT 8 &1T-o7= 176l (ERERE  EEZE 6 6l, EEETH 114D 2_dRELEMR AV T—2 3
VIZKY BERERPEICH L THEEREFREER LAEZEIC LEREER T 7 MAZER L. BGERICKNT S SBREGEZ/EM L T, &K SBR
D20%%=EMEE LIREARR IV CILBERODTEER/ 77V PALLEFHRE L.

((ER] ERERMHIZHITHEEER/ 77> ALK, FED 063£0.12 LEELEFHFETEH 0772010 &mELEE. BRHEHRECLY M LT S1ER
AHY, EEODEBOBRIMALESINZ. ERETHTIE, FFEESVTLEMEL R

(ER] MO EEEBLIEZREER T 7V AL, EBROEFEBLZLY KB L CEBEIMMOBERLIZCERATH 5.
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(BHY) ERRERIEZES (ICRP) [I/KBEEAREDRMEEZ ZNETH 8Gy id 05Cy ICKIBERT2EZAERL, RECEENSSHICEREICR
bLEZBbND. 0 AR PET #& (°0 -PET) OWBREOKBARBECRECE VT, —BHBAERTEBROXREIICLY BANABECRE
EEMCKRANT I EARETHSD. £/ "0 -PET (X 150 HREWRA LM TOHRAKBIZKYMKIZHM LIz "0 #5HET 20, RABOEEE 0
HREPREBE EERICDHLEZ 0I2LD2EHANSDHELRABICERT INELNDHD. ARRTEXBREBEBHETHAVLNIELNTIRARTF%
AL, 0 -PET 1261 2 KB @EBIE K REBOEA EH A 1=,

(FEIBEBERT VT4 7 4BIERERE L. "0 -PET O PO ZE#H O, HRARA T O b I—LEBEEE CH-IEEH 2.36GBa/5m & 1.5 HRATITL, 3%
BEBEBYICT . BAIEICIRILEF—GHEIALIBYORNHTAETF (GD-352M, 4.3mmd x12mm) %%E LRARKBA D °0 A BG L
RNIVIZHBFET I NEOAEET > 1=

(#ER) : BlEMEIL 34.8+178uGy THo7z. BRI BENBEZINED, EEORECTEHERAZT>ZELTHELEWMED 056y #XEL
TEZ &FRIND.

(#E38) AT T ARFICLYKBERAEBEOBRERE EAEETH D Z LENREBINT-.
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Introduction: '°0 PET enables the quantification of variable parameters for assessing hemodynamic status in patients with cerebrovascular steno-occlusive
disease (CVSOD). To improve our understanding of characteristics of these variables, we tested applicability of cluster analysis (CA).

Methods: "°0 PET data acquired from 126 patients with CVSOD were included. ROIs were defined on bilateral cerebral cortices to calculate absolute values and
ischemic—to—normal ratios of each hemodynamic variable. K-means CA was performed.

Results: When applying CBF/OEF/MTT ratios with two clusters, group average values were 0.93/1.03/1.14 and 0.78/1.09/1.58, respectively; interpretable
as mild and severe perfusion abnormality, respectively.

Conclusions: CA can deal with multi-hemodynamic parameters and we may select patients with severe perfusion abnormality with more appropriate criteria.

*31

Purpose: Imprecise registration between PET and MRI can be an error source for MR-based partial volume correction (PVC) in brain PET studies. We aimed to
demonstrate applicability of simultaneous method for PVC and PET-MR image registration, PVC-optimized registration (PoR), in [""C]PiB PET studies.
Methods: We applied PoR to [''C]PiB PET data for 92 subjects, downloaded from the ADNI database. We compared regional PV-corrected standardized uptake
volume ratio (SUVR; reference region: cerebellum) between conventional method and PoR.

Results: Quality of registration was apparently improved by PoR. Significant differences of SUVR between the conventional method and PoR were observed in
all regions [% difference at maximum: 62.3% on sensory motor cortex].

Conclusions: PoR method can be useful for accurate quantification of amyloid burden in ["'C]PiB PET.

*32
BASRME L GO TWERF AT EMEL Lz, FERIEAYEIFIT vREYA T 0 ORBMKISIZLY[F]7 v RERIGEHA 1=
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Introduction: Reference region methods for relative CBF and OEF estimates with '°0, which eliminate arterial blood sampling for AIF (BSAIF), have been proposed:
however, many methodological variations exist. The aim was to investigate differences between the methods.

Methods: Ischemic—to—normal hemispheric ratios of CBF and OEF were calculated for 10 patients with cerebrovascular steno-occlusive disease. In the reference
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region methods, typical hemodynamic parameters were assumed in normal hemispheres. We tested combinations of two AIF (StdAIF /ICAIF) and three calculation
methods (ARG/Linear/Nonlinear).

Results: Relative CBFs for all the reference methods were almost identical with BSAIF. For relative OEF, StdAIF provided consistent results with BSAIF, but not
ICAIF for some patients.

Conclusions: The relative methods with StdAIF provide relative CBF and OEF with sufficiently high accuracy.

%34

B/ < HBETHIM (SAH) TEHEHBL NLPLOHEEEIMET T 5728, 3D—CT Angiography (CTA) REICE W THERETIM-EB L EFDHRL
BERAZT VI THRET DI ENRHELGER Z1EE8 T S. Testbolus tracking (TBT) AFEENDODBE LK EBIAI VI EEAONDIELFAEATH
Y, EFLZ DL TINAINS. TITARIITIE, TBTATEENODBEELIC SAHAIOEREEZT D LE2BMWE LT, —BIIZAL SN S Bolus
Tracking (BT) ;A& b8, Wifx4r-o7=.

(5% ERFE 370mel/ml EfFIZFEA Lz, TBTAE, TR MEAR, &E&EF 5.0ml/s 20ml, £HEEIEK 5.0ml/s 2bml, &F AR, EFA 5.0ml/s
50ml, £IEEIEK 50ml/s3bml TEALKE. BET X MEAERTAR® interval time (£ 25 #IZF%E L7=. BT I&£ 5.0ml/sb0ml TEA L=, & (E<
HIETHMABERIC TBT AZRET L= 23 6 (B 3 4, Zif 20 5, FH5E 65 %), KEOHME L 43~82 kg, 55 kg, &L UVRKHIZ BT
EEmIT LI 266 (BELSH, 21 6, EHEE 67 5%). KREDHFIL 38~80 kg, Ty 53kg TH o 1-.

FREE 1L A sp RAXEDAR K EBBD CTA E—2 CT fE (hounsfield unit : HU) ZEHAIL, EHEZELE L. CT EE&IL Aquilion ONE (Fv/ V). 410> x
2 2 —[& Dual Shot GX (BAEHE).

&R EAMCADE—Y CTEOEHMEILBT ;& 414 HU, TBT ;£ 506HU &4 Y TBT AZTE WL CT ENE L.

[EZ2] BT JATIK, KFEADEER—TRICBEVWTEERLIVERNOEXE—VEERTDIVNENDHY, A4 IV ITORENBREEICEKTFLOT
L. =, TBTATIK, TAMNEIADERR—TATRALZEFE—VERBIBEBESIAI VTN SAHBAICBWTEEVEREDELNEGONEE
RHEEZS.
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(B8] Ml RISZBEY % ICRP 0FEBA(2011 ) THMEERBENBHNBREE L EDO ONEENLMKO LEVRE L LTOLGY AReEnfz—H, 23—V
E— L CT(CBCT) - 3DDSA = & % X~ D#IRAR £ (L5Ff © = TULVR LN.CBCT - 3DDSA e DK B AR N D st IR E % 5ot 7 5 R #E=E5H(RPLD)
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(A£] CBCT,3DDSA £ ZNZEN LT 20% T ORFABHFZRK>HED 4 £HTFEZ L/=RPLD OEE (I AKEMEBE 7 7 > b LDOKEEKIZ 4 {8 EE
EELANLICICEREERLANILIC 20 EDOE 40 @& L AFHEIZT 3 EIRFE E TV FHE TR L = FER#EeRIE S — A > X%t AXIOM Artis dBA %
A=,

[#£R) KEFERE - KBEFEE - BEE - EEMKIZHE LT CBCT T 62.1mGy - 49.2mGy - 39.6mGy - 41.0mGy,3DDSA T 7.2mGy - 9.9mGy - 8.8mQGy -
9.0mGy,CBCT(#& Y H)T 65.1mGy - 52.1mGy - 38.2mGy - 38.2mGy,3DDSA(# Y H) T 8.6mGy - 11.4mGy - 9.0mGy - 9.5mGy Tdh > 1=.

[(£%] 3DDSA L& LT CBCT MFEEMNE K KRY ICKPFEILFEFEBR M oA EICLZ2ZEL BRI > KBEERTOHBRIZEAENH Y CBCT T
ZfA1,3DDSA THAINKEL B o CNERREOEGEGRNEDEVNVSITE LELLEZAD FLERTOAERREH D LERBHAIFEREBoE
EZERVEZEE CHETOREDINEEELRT D2 ENITEOENAH >=CBCT IZCHE W THRBEIHAITIEILEWEE 056y D 10%ICHYTIHWIEE L
=

(#%55) CBCT - 3DDSA B DKBER UKD EERRIIGE 2 M TE 2 CBCT JmEB I ERBEIANKRENKEC LD T L. BEHEDENIZLY
KEFRBREIZENHD ZLEZBIET IRETHD.
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(E/9] BEEB CT-Angio (CTA) I2&H1F2I/mEZ 1 = > (& Test Injection (TI) 3%+ Bolus Tracking (BT) (2 TRE SN D, BT EZILBETLACAHND
NTLWELNERFIBEROE—VERRAL TSI DITTEAVO TOTHREOENVCI > TEBEYAEE I I VI EHLAONTVANI L LER
aNhd, TIT. BTAZAVERKIE CTAICBWTHREDZEWVNREZ AN I VT EERVRIZEZDHEEERII LT,

(FE12017FE7 A5 2018 F6 BETO 1 EMICBT EZEZAWTIKME CTA &2 L7z 99 flExfZIZ BT &2 d CT fEAY 100HU, 200HU, 300HU
[CEELABEZFAL, OFEROEZEE Lz, £/, BREIZCED2A2—FEOCTE (M) H—CT B). NEEHABERE. Rixs CT EETE L,T:o
BT EZDBEEMEBEE 2EH L NILTIHRE L., CTHEEEARNEEIRCTENR L1z, RGO CT &P RNENKFE % KRBT CEHRI L =, NIRR O
SRR EBIEEEIRER (350HU~450HU) SREESIER (<350HU) BEEER (450HU) (DB LEEDE MR, ) H—CT {E@Eﬁ{%
ERREE L 1=,

((ER] EXRAEHTIEMRENRKEEZIA IV INEC B DT LESLEACMREMES BRI I VBRI EDEFMNLELEETNT=,
T, BEEEDRDOELNTWVWDEM[TE M) A—CT BEIXZELIESDE, MRENBWNEFITIE MY H—CT EMEL, BLVEFITIE M) AH—CT
EASWMERIZH > 1=,
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[FR] BT RICLDNME CTA CIIBUYAELNRE/IEOICORREZERLEERE ANV IIDORENEETED, N A—CT EEZ—FELE
FIZYTILAA LATOMTEREDOHMANETH Y KEHEREIDO NL—ZV ITNEELEZ S,
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(BH) R—ZREELEAR) ZILEZFID T 7 — X MR ERENITAE T 2RGERAE (DSC-MRP) TIX, EREEE Tmax AHEREFTEMECA L
HNTWS. DSC-MRP [CL2EEEIE, NEBOD T2+EF50HRE(ZLBKVARICERTE, FOFKOMTERRITSEEZIDOND. £ T,
MABREORIMZRA LT IFRRTEEZEEL, [AHHNOERSTICE T2 ERAMERET L.

(H&E] BRELEHERRZEERY. DSC-P TRAIE LA BEREEHEEIC R2 THL, E—VRICE—VEEREESIELE—VEEREEEREE
ER L, JL—LEIZT Y ML, BIBRREZ4T> 7. DSC-MRP BIZE (L, 3STMRI A L GRE-EPI AW T 1 ERT 60 E#EY R LAEZTo 7.
HREBEREHRIIREEAER 10 6. KNEERLANLELUVBBRELANLIZCEOWTHEENICOTHEEZTML~. AEONTENLOLEY > ¥4 %
)77 L RIZLE.

(#&R] $E - ARICK YV EBE L-EXFIRABRE, IETHFAEASNTHES L TRDLNT.

REFZRT. U PRNEIRKEEBEAZERF TIE, RAIORKKEIRS L OCRIRKBIRN S ERT D2AEIMTHIERINE. £, RENLFERR
BELFOCANDFEBERANREIN, ZOEHTIHDOWI TOPEESIELEZE L TL. DV THEICEES1E L - EESITERERER TILERFIRE
FELELTABICHBITE .

(ZER] SHHNOEREFICEVT, RELZOHEREZMADL L THRODCHMACEEZLZ K YFMICHATE S Z EARKE I N, KA MR

DOERHMO—BIZZREME LR,
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TEACHING POINTS;Identification of early ischemic change on noncontrast CT is important for diagnosis of acute ischemic stroke. CT-Z-score mapping is a
promising tool for detecting hypoattenuation area of acute cerebral infarction with increased z-score. The purpose of this exhibit is to demonstrate
supplementary role of z—score mapping for evaluating early ischemic change on CT. Novel CT findings of early white matter edema associated with isolated
cortical swelling in acute embolic infarction are described.

TABLE OF CONTENTS/OUTLINE;1. Process of generating CT-z-score maps with calculation of z-score on each voxel. 2. Evaluation of the extent and
distribution of high z—score lesions, as compared with final infarction. 3. Comparison of high z-score areas with lesions of decreased cerebral blood volume
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measured by subsequent CT perfusion. 4. Identification of early ischemic lesion by detecting hyperdense vascular sign. 5. Case—-based presentation of early
edema in deep white matter in acute cerebral infarction.

*39

[Purpose] Multiphase CT angiography (MP-CTA) is a quick and easy-to—use imaging tool for assessing collateral circulation in patients with acute ischemic
stroke (AIS). Pial arterial filling in the ischemic territory of the AIS patients is assessment by comparing it to similar arteries in the unaffected hemisphere.
However, no method has been established for identifying the ischemic core territory which is an indication of mechanical thrombectomy. We developed a novel
method to assess ischemic core of brain tissue using MP-CTA images. The purpose of this study is to verify the usefulness of a novel method (phase ratio map;
PR map) compared with MP-CTA images in assess of AIS patients.

[Method] The AIS patients was scanned using an area detector CT scanner (Aquilion ONE Groval Standard Edition; Toshiba Medical). CT images were acquired
at 80 kV and 80 mA. CTP source images (CTP-SI) were obtained at 1-s intervals using dynamic multiphase imaging. PR map was constructed using CTP-SI. An
early-phase image (EPI) was generated by computing the average of CTP-SI for 5 s in the vicinity of the peak enhancement curve of the normal hemisphere.
Similarly, a late—phase image (LPI) was generated by computing the average of CTP-SI for 5 s immediately after the early phase. Subsequently EPI and LPI were
denoised of images and was subtracted by mask image. Finally, The PR map was created by dividing the EPI by the LPI. The pixel value of the PR map is
determined by the filling degree of the contrast medium.The ischemic core without filling shows 0, the ischemic region with a slow filling shows 1 or less.
MP-CTA produced slab MIP images with a thickness of 24 mm using EPI and LPI. Pial arterial filing of MP-CTA was scored from the best 5 points to the worst
0 point ordinal scale. Twenty three patients (14 men, 9 women; mean age: 66.8 years) with AIS underwent CTP. To investigate the validity of the PR map, the
ischemic core territory and the MP-CTA scoring were compared.

[Result] The core size of PR map was consistent with the score of MP-CTA (score 4: O ml, score 3: 2.7 £+ 2.2 ml, score 2: 8.6 = 5.4 ml). In addition, PR
map visually showed clear core territory.

[Conclusion] The results suggested that the PR map would provide more robust information than MP-CTA in the diagnosis of AIS patients.

%40

TEACHING POINTS; The purpose of this exhibition is to focus on the CT of acute ischemic stroke and to revise the detection technique of ischemic core. Review
the detection of acute ischemic change in noncontrast CT, detail the new technology using iterative reconstraction and dual energy, review CT perfusion and
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propose the emerging role to detect ischemic core by image analysis of multiphase CT angiography (MP-CTA).

TABLE OF CONTENTS/OUTLINE:Detection of early ischemic changes in non—contrast CT: a review of the tool to aid in detection, computer aided diagnosis and
/-score map. New technigue to aid detection in non — contrast CT: improvement of contrast to noise ratio by lterative reconstruction, detection of edema lesion
by material decomposition technique of dual energy.

Detection of ischemic core in contrast CT: a review of CT perfusion, role of cerebral blood volume map. Commentary on multiphase CT angiography (MP-CTA),
filling and delay of pial arterial vessels. Proposed image analysis of MP-CTA, clarified ischemic core by image processing using early phase and delayed phase.

41
ARETE, TA—T5—= VP EAVEREMCT LA T 2AREREROASREA, BHICADTHLLEERE L. BERLAMEERLBEY
EEAVEFERLEBLEER, T4 — T 73—V TICL2FEANREREICBN TS EZHALMNICLE. 610, HMRBSEREMESKREREEZHT
BLEESH, RIERFEORAZHE DI EANREINT.
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AR TIE, MIOEEEEFOKREOREGHE DEEERESH L, KEAHE GBI CET 2 EURAESEERELE. Z0OBE, HED
BIZEE LEBEANY DT, HEKBENBRTMMEINTLES CEMBELMNZE >z, LEAST, MEORBERILC L L TOKEREMGEE
(%, DOSRIS & & # L TEEKSFEMGELAET 2B ENHS - L &R LE,
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VRIZCEDKRBERETENDHEENTCEZRM T H-0IC, ZEMEZHELLNEOHEL VS —Z2EEBFLEVTILEA LREFEZFEAL, BREOES
HEFTEmL, REGRAAFREAETEEEZZRETLE. A T—TILT7IL—2aVvORFNFEZFEEANE T 4 LLTHERL, BERER LBENTE
kA v B2—~"roavicE0TIE, BES RADREC (2&X 5EBREN S BEFEZHIT Lz, AFROHERLL, DOEBEEBICENT, RALL
B ZHELVTLEALICREE=2) VIAARETHDI L EHLMICLE.
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Introduction: Resting state fMRI (rsfMRI) is now widely performed for the clinical application. Although it is suitable for group analysis, the signal difference is too
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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 ROl for stroke patients

Materials & Methods: Six patients with cerebral infarction in the left penetrating branch area were included. MRl was examined within two weeks after stroke
onset (812 days) with a 3T MRI. Five minutes of rsfMRI was performed by GE-EPI sequence (TR/TE=3000/30ms, resolution 3113 mm2). Functional
connectivity (ROl to ROI) was evaluated by Conn v18.a software with MATLAB. Seed ROl was selected at the postcentral gyrus in right healthy hemisphere. For
individual ROI analysis, segmentation was processed by the Freesurfer v6.0 using anatomical T1-weighted image acquired by 3D MPRAGE sequence. ROl was
selected using Destrieux atlas in Freesurfer (aparc.a2009s). For normalized brain analysis, ROl 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 (8 times 8 mm) were
calculated by Conn.

Results: Seed ROl of Freesurfer atlas is not well segmented on normalized brain, whereas individual segmentation is well. Twenty—-five of significant connectivity
(p—FDR<0.05) ROI were detected in individual ROl analysis, whereas 15 of Freesurfer atlas and 9 of Conn atlas in normalized brain analysis. Although almost
same area was detected in each analysis, T value was high in the individual ROl analysis. Detected area and T-value using Conn atlas is almost same as
normalized ROl analysis using Freesurfer atlas.

Discussion: More detected area and higher T value was shown in individual than normalized brain analysis using ROl in Freesurfer. It should be due to the precise
segmentation in each patient. Misregistration of the tissue was reduced in individual ROl analysis. In normalized brain analysis, ROl should be covered such
misregistration. Therefore, bigger ROl such as Conn atlas is required. For the precise analysis, small ROl and individual segmentation should be useful.
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(BH)] FREBZJBEANT, 2UNEEOBEIEM CT 1285115 P RXEIRNERTF (hyperdense MCA sign) DOR&HEEZE T 5.

(5] 2MEEARXNAEEE 22 AEGI D BEFEBEAE CT & Y, hyperdense MCA sign [&14 M 35 24, FRMED 39 ZEXEER 50 EV wILOMK RO 12 & Y H#H,
T—AIEETY, T —25ER L. BREHAHFZa1—F LAy bT—% (deep convolutional neural network: DCNN) EFJLIZ1% Xception &
FAL, CAICT—2EANLTEEIER. B EH DCNN ETILIZ &K B hyperdense MCA sign B D EFTMD 7= &, leave-one-out jKIZ K BRE
MEEZ4TLY, SPSS (version 19.0; Chicago, IL) ZRWTHEHRRITEIT - 1=.

[#58] DCNN &7 )L Z FH L /= hyperdense MCA sign B DR - HEE - EZXRIL, THZ1 82.9%, 89.7%, 86.5% T, ROC fZ#rIZ& 15 AUC (&£ 0.947

(95%f=#EX M : 0.895-0.998) TH - F=.
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(#Esm) T — R IC L DFB LEXERITOLER, DCNN ETILZ AU = hyperdense MCA sign B X2 MBI & L THRBATH DalEEMENRE S =,
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MR FIRBEERNMEREZEZEDFMELDOAIECFRERN IO OATEELGHEBRTHIN LD AN ALRFALGRANE VN, FHLE 4 EORME
SD T MZDWT 2 XFBEMRICLPBRET., NOEROEEANONBERFHREZAELEZ, TORR, RERAXEHFICLKIMERELR
BREINGH >, ABRFMCH S RECEMBEIRRERICOVTRENMDETH D Z ENERINT,
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Treatment for patients with acute ischemic stroke is most commonly determined based on findings on noncontrast computerized tomography (CT). Identifying
hypoattenuation of the early ischemic changes on CT images is crucial for diagnosis. However, it is difficult to identify hypoattenuation with certainty. We present
an atlas—based computerized method using a convolutional neural network (CNN) to identify hypoattenuation in the lentiform nucleus and the insula, two locations
where hypoattenuation appears most frequently. The algorithm for this method consisted of anatomic standardization, setting of regions, creation of input
images for classification, training on the CNN and classification of hypoattenuation. The regions of the lentiform nucleus and insula were set according to the
Alberta Stroke Programme Early CT score (ASPECTS) method, a visual quantitative CT scoring system. AlexNet was used in the classification of the CNN
architecture. We applied this method to the lentiform nucleus and insula using a database of 20 patients with right-sided hypoattenuation, 20 patients with
left—sided hypoattenuation, and 20 normal subjects. Our method was evaluated using a leave—one-case-out cross—validation test. This new method had an
average accuracy of 88.3%, an average sensitivity of 87.5%, and an average specificity of 90% for identifying hypoattenuation in the two regions. These results
indicate that this new method has the potential to accurately identify hypoattenuation in the lentiform nucleus and the insula in patients with acute ischemic
stroke.
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[Bx - B 2ENEEG OBESEM CTRICH T INET D RHEME 1L (early- ischemic changes : EIC) OF{EICEREEZET 5. SEFZL
(XEEEREM CT 4212, EXISHBERE (iterative reconstruction : R SAE) @A L, EIC oA LEIZ RISFENERAMIETMIC X 2KRET 24T
2 7=,

(5% BEFEREME CT 44 % filtered back projection (FBP &) LUV RISAETHER L. JRIAMHAMNEEEH 9 4. @ADL T ASPECTS 48
HOEEAVTERETML -, BREGNERNABEME 2 4. REFFEE, BMCT LRABHICERE I ZLERABZOSEEHICHT S, RE
A & B FBP AB LU R ISAAED EIC O ASPECTS fRIE# b L, MAD EIC #HERZF Ml L /=. CT E&EI(FXHEZ Aquilion ONE.

HER] RIGEZEZRAWS 2 EIZEKY EIC OBHEEAR LT 2ERZR L.

&l ANEE, NERAREIRRETHDBHE, EICORERLIZERATH 5.

%%

The purpose of this study was to propose a temporal averaging (TA) method for acquiring higher—quality cerebrovascular 4D-CTA. This paper investigated
whether the TA method could improve image quality for 4D-CTA.CT images were acquired at 80 kV and 80 mA. CTA source images (CTA-SI) were obtained
at 1-s intervals in the arterial phase. Three 4D-CTA data were obtained using a double dose (pseudo 160 mA) with filtered back projection (FBP) and standard
dose (actual 80 mA) with FBP or hybrid iterative reconstruction (HIR). Pseudo 160 mA data were generated from actual 80 mA data (CTA-SI) using the TA
method. We defined pseudo 160 mA data as TA-FBP, actual 80 mA data with FBP as LD-FBP, and actual 80 mA data with HIR as LD-HIR. CTA-SI of 14 patients
were collected for this study. Objective image quality was assessed based on image noise and the time—enhancement curve (TEC). Subjective image quality was
also investigated by observer performance testing. In the objective assessment, TA-FBP reduced image noise by 26.3% compared with LD-FBP, while TECs of
TA-FBP and LD-FBP were quite similar. According to the observer performance test, TA-FBP significantly improved the visual conspicuity of the cortical vessel
as compared with the other two methods. These results indicated that the TA method was able to improve image quality from 4D-CTA. The TA method proved
useful for the acquisition of more appropriate 4D-CTA for diagnosis.

*%3

A, RUEHNEECH YT 2MmEeRNEENTONS L5122 Y, CTBGRZH TRHMENZRLEEZRA D CENARLKERICLO>TEL. LaL, CTH
BRTEEMENELLERET O LML, £2T, APRTRERBZRFEAVECEMCT CHT 23N EECRMENE(LOBBREEZR
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E£95. NCTEBRET7 N SRICEBR LR, EANKEZICEAODBEEEZRE LIRBHOAEHMET 5. RRIC, MEShEEABEEE &L LTY
YUHL, BHRAAZA—TILEZY N T—=T~DANERE L. AETIEL U ARERSEEE L EFE 28 flE, NEERENS 45 BREIUA
LY AKICBEHENTILZRO= 50 FlZEMICHA N, FOHR, LU AKICH T H2BREREX 90.0%, HFEE(FX 100%, [EFZ2X(F 93.6%TH-
7=.
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Neurovascular interventional radiology (neuro-IR) procedures tend to require an extended fluoroscopic exposure time and repeated digital subtraction
angiography. To evaluate the actual measurement of eye lens dose using a direct eye dosemeter in neuro-IR physicians is important. Direct dosimetry using the
DOSIRISTM (IRSN, France) [3 mm dose equivalent, Hp(3)] was performed on 86 cases. Additionally, a neck personal dosemeter (glass badge) [0.07 mm dose
equivalent, Hp(0.07)] was worn outside the protective apron to the left of the neck. The average doses per case of neuro-IR physicians were 0.04 mSv/case
and 0.02 mSv/case, outside and inside the radiation protection glasses, respectively. The protective effect of radiation protection glasses was approximately
60%. The physician eye lens dose tended to be overestimated by the neck glass badge measurements. A correct evaluation of the lens dose [Hp(3)] using an
eye dosemeter such as DOSIRISTM is needed for neuro-IR physicians.

*%h

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 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 (r2 = 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.
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Pseudo-continuous arterial spin labeling (pCASL) is a completely non-invasive method of cerebral perfusion measurement. However, cerebral blood flow (CBF)
quantification is hampered by arterial transit artifacts characterized by bright vascular signals surrounded by decreased signals in tissue regions, which
commonly appear in patients with reduced cerebral perfusion pressure. The spatial coefficient of variation (CoV) of pCASL CBF images has been proposed as
an alternative region-of-interest (ROl)-based hemodynamic measure to predict prolonged arterial transit time (ATT). This retrospective study investigates the
utility of spatial CoV by comparison with "0 positron emission tomography (PET). For patients with cerebrovascular steno-occlusive disease ( n=17), spatia
CoV was positively correlated with ATT independently measured by pulsed arterial spin labeling ( r=0.597, p < 0.001), confirming its role as an ATT-like
hemodynamic measure. Comparisons with '°0 PET demonstrated that spatial CoV was positively correlated with vascular mean transit time ( r=0.587
p < 0.001) and negatively correlated with both resting CBF (r =-0.541,p=0.001) and CBF response to hypercapnia (r =-0.373, p = 0.030). ROl-based spatial
CoV calculated from single time—point pCASL can potentially detect subtle perfusion abnormalities in clinical settings.

*%8
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Study Design. A prospective clinical study of a multistep screw insertion method using a patient—specific screw guide template system (SGTS) for
the cervical and thoracic spine. Objective. To evaluate the efficacy of SGTS for inserting screws into the cervical and thoracic spine. Summary of
Background Data. Posterior screw fixation is a standard procedure for spinal instrumentation; however, screw insertion carries the risk of injury to
neuronal and vascular structures. Methods. Preoperative bone images of the computed tomography (CT) scans were analyzed using 3D/multiplanar
imaging software, and the screw trajectories were planned. Plastic templates with screw—guiding structures were created for each lamina using
3D design and printing technology. Three types of templates were made for precise multistep guidance, and all the templates were specially
designed to fit and lock onto the lamina during the procedure. In addition, plastic vertebra models were generated, and preoperative screw insertion
simulation was performed. This patient-specific SGTS was used to perform the surgery, and CT scanning was used to postoperatively evaluate
screw placement. Results. Enrolled to verify this procedure were 103 patients with cervical, thoracic, or cervicothoracic pathologies. The SGTS
were used to place 813 screws. Preoperatively, each template was found to fit exactly and to lock onto the lamina of the vertebra models. In
addition, intraoperatively, the templates fit and locked onto the patient lamina, and the screws were inserted successfully. Postoperative CT scans
confirmed that 801 screws (98.5%) were accurately placed without cortical violation. There were no injuries to the vessels or nerves. Conclusion.
The multistep, patient-specific SGTS is useful for intraoperative pedicle screw (PS) navigation in the cervical and thoracic spine. This method
improves the accuracy of PS insertion and reduces the operating time and radiation exposure during spinal fixation surgery. Key words: 3D printing,

intraoperative navigation, laminar screw, lateral mass screw, pedicle screw, posterior instrumentation, screw guide template, spinal fixation.
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*3

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.

*4

Degenerative cervical myelopathy is a common neurologic condition induced by compression of the spinal cord due to degenerative changes of the
cervical spine. It is one of the leading causes of acquired disability in adults and manifests as a slow deterioration of the symptoms in a majority
of the patients. A variety of nonsurgical and surgical treatments have been performed to ameliorate or halt the symptoms, and a number of articles
describe their methods, efficacy, and complications. In this article, the pathogenesis, prevention, and management of the neurologic complications

are reviewed.
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