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Egogram characteristics in Japanese patients with
Parkinson’s disease

Background: Personality has been investigated as a possible onset risk factor for
Parkinson’s disease (PD). Recently, personality has attracted increasing attention
because certain non-motor aspects may be associated with patients’ personality
and deterioration of their quality of life. The Tokyo University Egogram version II
(TEGI) is a reliable questionnaire for assessing personality in Japanese people, but
few studies have reported personality assessments in Japanese PD patients.
Aim:To clarify the clinical utility of the TEGII for evaluating personality in Japanese
PD.

Methods : Patients were consecutively enrolled in four medical centers throughout
Japan, and their personality was evaluated using the TEGII. Personality is described
in terms of five ego-states: critical parent (CP), nurturing parent (NP), adult (A),
free child (FC), and adapted child (AP). The scores for each ego-state and the
egogram patterns describe personality characteristics. We statistically analyzed our
data and compared the results with standardized data from a Japanese cohort.
Results:We enrolled 133 PD patients. The mean scores & SDs of the five ego-
states were CP: 11.4 &= 45 NP: 145 = 42, A: 105 = 48, FC: 11.1 = 4.7, and
AC: 9.5 & 5.2. NP scores were significantly higher than the others (P < 0.001), and
the NP dominant pattern (15.8%) was most frequent.

Conclusion: The NP dominant pattern, which illustrates a thoughtful, obliging and
kind personality, is characteristic of Japanese PD patients. The TEGII is a simple
clinical tool for evaluating personality in PD and can be used to evaluate changes in
patients over time.

Tomomi Shinoda,
Satoko Nakashita,
Mao Hamada,
Kanako Hirono,
Mariko lto,

Tomo Miyagi,
Yukihiro Namihira,
Takashi Tokashiki,
Kenichi Kashihara,
Kenji Nakashima,
Tetsuya Maeda

Neurology and Clinical Neuro Science,
Volume®, Issue3, pp. 71-76, March (2018)
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MITHEEMOBISE SNTWE. TOLSBNKERRHE, ROV CTTHESINTWS. MMSERLEEBRIEATSOE VIEMNHREEIZ X
YRBRIEANEIOEVIZELT D. RBRIEANTEITODEVERHEEXREET S0, SW I TEKBERMNMEESICHEEINS. SEGKNENTIE, B
RIEANETOEVICHT IRBRIEANTETOEVDEIENEZ S8, BAICHETHE L KERALAERFEICSW | THEENS. S HIEHETR O K
BEARBERBMLTAEY, SEGNELOEZRE L TERERBRICHRD.
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X2 CT ‘=BT 21221 ~GALACTIC~ (58 2 ) TI&, BEEPEM CT IFRMENEEL ThLUNOREBEWIZHEIN, BHSELRNILOAKHHE
FoC, BEREOBEENARREINDG. —FA, BEECEEGBERIEOTMIDETHY, BR/ 1 XEEHT 2ERELUSABRER (hybrid
type iterative reconstruction; HR) ([ZiiFELZ < DEBIZEE SN, TOYEFES LVEERNEREIZOVWTEZLDHELALZIN TS, HR OELRE
BREDRIIEGR /A XOEKBTHD. B CT IZISATIE 1 0BMIE, REEBMNICSLLBEEREOKELTHY, HRIZKY 7L 7 —HEE
EEYBDLVEREBFET, AFOBEEEBIENARTHDIEEZD. F2ICEERLICEZZHO LCT S 2HFLENALEZLONS. FEN
RYdnERlE ZHRELZEY, BIREELAOTIMEBEZEBIEDEEZD. INLEEAHROGAHAICDOVWTERLEL.
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The purpose of this exhibit is to demonstrate susceptibility—weighted MR imaging (SWI) findings of cerebral infarction during acute to subacute period.
Approach/Methods

The authors retrospectively reviewed SWI findings of acute cerebral infarction. The MR imaging protocol included SWI, diffusion-weighted imaging, T2-weighted
imaging, and 3D time of flight MRA. We evaluated artery susceptibility sign and prominence of cerebral veins at SWI. Artery susceptibility sign was defined as
the presence of hypointensity within the intracranial artery in which the diameter of hypointense signal within the vessel exceeded the diameter of adjacent
vessel. Abnormal hypointensity of the cerebral veins at SWI was compared with change in oxygen extraction fraction (OEF) measured by "0 positron emission
tomography (PET). Repeated MR imaging was performed in the subacute stage.

Findings/Discussion



Artery susceptibility sign was correlated with arterial occlusion at MRA, although it was difficult to detect internal carotid artery susceptibility sign due to the
strong susceptibility artifact. Prominence of the deep medullary veins and superficial cerebral veins was ipsilaterally seen in extensive ischemia due to embolic
occlusion. Corresponding to the decreased signal intensity areas at SWI, OEF was markedly increased at 0 PET. The increased OEF (misery perfusion) may lead
to a decrease of oxyhemoglobin and a relative increase deoxyhemoglobin concentrations in cerebral capillaries and veins within the drainage territory. Follow-up
SWI showed artery susceptibility sign alteration due to migration of acute emboli. Repeated SWI supplemented repeated MRA in evaluating arterial recanalization.
Prominent middle cerebral artery representing early recanalization at MRA corresponded to diminished cerebral veins at SWI. Early reperfusion can result in
relatively decreased deoxyhemoglobin concentrations in the draining veins due to excessive oxygen delivery. SWI allowed facile visualization of the hemorrhagic
region.

Summary/Conclusion

SWI is a feasible method for identifying acute emboli as well as misery perfusion in acute ischemic stroke.
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(58] OBHEEEEOHREEEICIE, 77U 20em ZAVEBERFNEEL(PERP) TOERBKEEX (BESREEER) NE<CERLTWVS. L
ML, EEFRFEROHTIEEREOLTORHMEZIBETETLARL.

(BW] HEAREOELICHSEBEOERFEERLLOFHEZERAL, XBRESB[ITADO VY FEZEESEEHLT, BEZERLEZERRERX
B E AT L 7=,

(FE] ¥—A VA WMERREE Artis Zee ZFLY, PERP ITIREFZH/REL, TOLICTIVLEEE, EE% 10~30cm £T 2em BIZELS
TEFOBEBREXREZAE L. RICEEZEFEDO 15T 0T )y hESL, JUy L, 81, 61, 31T OT Uy bEHAL, RERISEEEEREA
E LT FEIZ, MS-QC 77V PLZRAVBE LIFERELE L 1.

(#£52]) 151 0w hOEEFEHEGEEIE 15.5mGy/min T, 72 I 22cm LLET 20mGy/min 8%, KT 63.5mGy/min TH-7=. )y L
NIFE, HEFRGEEEIL 6.4mGy/mn T, 74 L 26cm LLET 20mGy/min 28 %, ®&AT475mGy/mn THo7=. 81 L 61 DTy bEFEAL
EEGBRERE 151 )y M EFEER—DOEEBERTH o= 31 7y FOEESFHBERE 8.9ImGy/min T, 74 ) IL 24cm LLET 20mGy/min
EHBA, AT 59.8mGy/mn TH-o1f=. EEFRBFEXRHYUOTV VIILETOEETME, Uy b LOBEFTMOHMEL, ZOMIEREEDFM
THof=. 77V 26cmBHDOBELHD 7V )IILETOBEETMIE 15:1, 31, )y MR LOIETHTHEAS <, BEEEXRLEEWFIBEATH - =,

(ER] 161 £ 8161 OERFET Uy FOMEEIXREBET, 20cm 2B A5 EERBERGTRMCEM Lz, 31 OERFLELT )y MIIEEEfE
[CHEANERECEEZHRFCTEZ. VRIZE 3 OBERFEIT )y FERAVEERESEENERERDNS.
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(B8] MRIZE 1T 2 KIMRENRE D FME & LT DSC MR perfusion MACAWLNSNTULNVS. Tmax>6sec L EDBEAEEREBE & SN BN, BITERE
[C&>TlE Tmax NEH NG WNFEENH . SE, TIPEMNS Tmax lke BE/ER L, Tmax B & DLEBKRETE1To 1=

[:£] DSC-MR perfusion Z2EHE L 7= A AIMENMEEEFI 5 Fl 2 AW THRET 2170 1=, &I&AEIK GRE-EPIAZ ALY, TR=930ms, TE=28ms, FA=90° ,
matrix=128x 115, BW=1502Hz, X 54 X[E=bmm, X T4 AWK =12 %, FFREPMEEET 1. BRNEIFAEGE—&RRE, EEZK BIEHE,
FINEBOOMEE Lz, Tmax OfEIE DSC-MR perfusion @ Raw 7—42 R PC (285X L CTEH L, Tmax lke OEK TP D EERIE—VEEZH Y
FATJEELTTIPENASGEDUBETOVER L. Tmax £, Tmax lke B OKMmEIZ ROl 3% € LEE L 7-.

(#ER] BRLEIRTOWAEICE T Tmax, Tmax like DMEREZEEIL 09 LLEDEWEREZR L. PXAMBIIRES EHEEER TE Tmax like (X Tmax
EHEARTOOLENIHHEINT UL, RRINEIREAZEES TIE, Tmax like (£ Tmax EEEXTHOPLBEXRICHEH I TV,

[(EFR] Tmax lke (& Tmax DEERBLTHY, BERMAOIEEMEINRE I AT,
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[HH] EMRIE L AFIREE SN B ZEIALUSAEREAR (hybrid type iterative reconstruction: HIR) &, B/ 4 XIEBIZE WV TIEBREZEFHERT =0,
FEREACTHHEEEZRREICLEZ I 7Y PAICKDRIREANEZT LWEEZ D, AL, EERNEEEHEBZCL, BEREMETEIC & 2ER
BREREOZLUEERET LT,

[HEICTEE (X Aquilion ONE(BEZ) # AWV =. CT-AECIZCE WV TR T4 AEMmM- B4 SD4 Z HXELH L L E=% 90,80,70,60%IZ1KR L T catphan700

(The phantom laboratory) Mt hA MY ED1—LEHBE Lz, FEBREICHVNT, XKINKEEICHE T 2 ZHE RO NPS (noise power
spectrum) fEA, BEEZHLRETHDIHR D/ A4 RIEFREZXRDH=. RFZETHEA L 7= HR (& Weak, Mild, Standard, Strong @ 4type THo7=. K&
EEHIZDONT, catphan DEIAV ISR MED2—ILEREL, RKNKREISEVWKRES, IV X MEHED2AY FIZDONT, b5 BEFTMICL DR
BT o7/, BIREIDERFREEMOLTH > 1=

(#53R] NPSfE(L. #RZ 90%+mild, #R& 80%+standard, #E=E 70%+strong D SEHTEEZHLAFTHY, REFTMTIEIIV PSR MHARERR
bNEH DT,

[(ER] KRFEECHR ZAVSCETaY IR M RSN, SHENEEUNAOEM CT (CEARRELHEREI N, AR TIE, EREFET®
LB EBFEREDREFEATH > EEZD.
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Reconstruction; MPR) Tl&, AF v VAEIZKELAEVNVEEOWBEBRNRRAIEETHD. SE, BENISELNDIRS S I U TEREE LI, BEE
NJALAFY o OHIELIZDNTHRIEL =,
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(B8] a4, B CTRETEAVALRFYy UARAVNLOND LAY, REv URFEALATILYVIERIZE Ao, LML, CTEEBEOA Y MY
—AERE, BEORDIZVILGEDFIRICEY, RELTIBEIMPEEAICFETRERZRAF VY VT LI ENRETHISHENE L, BEBEKRTRIC
#gonfRya—LT—42mn, MPRALAEBICKYEERICE FERZFEVESRITAEAELGL. HRUIC, BELTIEGERETDICIERVE
MEETSH. CORMBERRTHEHIC, BLE, R)a1—LT—AHoETLIHEERICETEMPREGZBEITERT 2MEBEFEEZRRELE (E
NEHFINE). AFERIE, BEEOFERALICHET 2EEEICTETA MPR B 8BNS TS ENTES. RETIE, XFEEZOEELERA,
ERERER Z AL = MPR B R DERRE 271l L =R EWET 5.

(HE)] XFEF, ZEEMT I L— bEFALEBIFNEECEMERAVTCHET 2BRESEEMEZBEIRET H. Hoh L, EETVTL—
FRICHTET 2EEMERE L TH. BE—EREITNEURIRTOANT—RICHERATES. 9HIC, EEBRHMPTY TL— b EAN I RTER
EDRBITHREDLEETS. BRERICET 74 VEBRZAVD, MBOER IV ELLOZEREOMER/NITEIT T4 VEBNRTIA—25H LD 5.
BETTL—FRAORESIN-HETMAICITEAENICHALRT CILICEZEENEDRAATHY, BONET T4 VEBNRNTA—RERNT, %
NoDORYEILIEAS 3 RTEGRRNOEZFIZE#REIND. RIC, S RTEGRNICEBRENEZRIEILNOEBR SN EMFENTEZEE L TEERE
RESTSH. RIS, FEDATA RAETEERICETICZUIEIC 2 Rt MPR B ZE/ER L TULN <.

AKEEOEEEBDERBEELZTMT D012, BEROBDCT T—2Z2AWN = 28lEERSY IV TOEHIEMINS, BEELTIEERICHDLE TR
FrUFBHIENTEGN IO, BRIEFEEAANALGTN TN L. XTA4XEIE Imm T, 130 L5 160 KDARY) 2a—LAT—2THo. AHE
TlE, EEARZRELBENEAEZESSMEE L. 2FIIcAFEZEZEAL, SMEICESTE MPR B2 ZIE L. BEFFMOHIZKHF T SM &
DI—ILRRAZVA—REER L. T—ILRXRZ X —RIE, 3RTERE MPRAEBICEY =2 F7ILTRE L.

(FR] AFECLIYELNMPREBET—ILRAZVA—ROSMEAEELEDHEEZEEZROER, bHAOEHH/EEIL, 02F (RKXK2E) THoF-.
£, KTEAODELEDHEZTDEIE, FH04E (ZZXK1E) THof-.

(#:8] EMCTREICEVNT, MBI LEEMOMPREZGZEHTERE T HUEEMTILIT) XLZHRAR L. AFEE, BEEOFHG L THEE
AICETEMPREGZRGT D EANTED. BKRERICERALAER, BELICEERICETEMPREZEZRITE S b o, LA
T, XFZEE, BRICBWTERTHDIZENRBRENTE. G, XFEZV I T7EL, CT ZEXARKH DL VNET—VXT—aVICERETD
FTETHD. CNIZEY, NJAHILAFvy URTIE, BEWICHET HIEERDO MPRBRLIIGTE S.
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B @AKRAT—TILTIL—3y (RF 7I7L—23y) (& 2mERMEREMN (PVD) X0 EHE (af) OBEE L TEORDENRESNIELAT
bhdkSchot, HE, BRATEAERENL—VAT—TLEFERLEIZAFT7IL—2 a3 UARASINERLDDOHD, V734 FT7TL—
3 VIFHERE 28mmONL—U AT —TILEEODBERICEA LEMBEREZARRIC—ERHETE DO, EROHT—TILERTRROBENEST
SRE7IL—2 3 VIZHERFEFEOEMRK. XeMomt. BEEBOEBE N> A Yy FAKREWL, LML, NIL—2HA4 X BROVRESL
TWBZENDIMBERAOTBBOY 1 X, IRABEEIG. HEICKECEET D, DA/, MEICT OFAMEECELOBERTERAINTNS, 4
B TIXMTAT CT B EHREBIEIBOATIER L, ARBEE LENL—V AT —TILERE 72— 3 VBT 5 2 L CHREBIGOHE., My Ial—
Tav, AERVE CHEER) OFRGRLEICANTVWS, S0, HRTERLTWVWD IV I4FT7IL—>ardalb—3 3 VEBROEREA. £EA
FHEBREERBNT B,

F% ; CT &8 SOMATOM Definition (SIEMENS), 7—4 A 57— 3 I ZIO STATION A L=, EET—2 (FINEH THEEM £47 o = ECG READL
BCTEBRE., VA4 ANL—VRNEKTHRLZL, BR 28mm ISR S EREEG LZEGERA W=, 7T—VXT7—2320 3 72— 3 VikEE%E
FARAL. FBMNBEALEICLY., NL—2E2BHMEIROMEBECEHLE D, COB, MERENL—OEREER LBORERLATNT D, DEEL
NIL—2 DEMEMZERIR ) 2 —LIZER L. MERRIE S,

R, EDBEISAANL—VEMERRT D& THEREENL—VH A XOBFEERENICTMTES, T, EMSUERTIDHETE
BOHLGY Z5BEMAERRICFRATES O, FEECHENRN. EMAFNETSBROEZEL LG D,

ER, D TJa—Ya #EEFERLEISATINIL—T7TL—23 00V 32—y 3 VERITEISH R, BEONEFERETICEBICERATH D,
LAOL, 7=V RT—2 3 U TREDEENL—=VERAKE LTHE-OTWVD, FEAT—TILRS—ADT Ly I AKEICLIEMEERETETHLT
SHROBREEETH D,
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(%) BEREZEDZEIC, BERERENVEVEEIR CT MEANALAIN TS, D CT REICENBEHE(BRENECHEELINATLS.
F 7=, ICRP (& Publication103 12T, AEDHEBMEEHKZSI T LT, ANEANDEZBICHT DIV RIVFTMEZECRELERELHY, FISTFENIBEL
EZb.

(BERY] BEARCT 2R THAENKEMREEBEEHNIC, CTEEDESINAFORABREICEZDIFEICODVTERLE.

(5£] OEEIk CT BFOEES S (IDEHD) Z&E#E 20 EFTAELE. QBoNEEAEIOEHEIZT, WET7 7Y Mo L, XTI RAG=E
HEBALEZOECT ARElEEE2A0, BFOEHIKCT 7O ba—LIcTIT7 7Y bARTE AERA) LEBOKRELZAELZ. OBES
EREFEOCTRELALES (KBEHHD) & LAKICKEEANE L. OBAEEIDEVNIBEEICKRIETHEL MTF ICTFHEL 7.



(#ER] UHEHRD CT METIE, KBIHELAAY M) - ERDZESICEEEIZAY M) —dhibhd 130mm FAICTUEY FLTWD. S
AE LEBHIR CT DBEEESE, AV b —dhbhA5EHR 1461£9.1mm TAT, BEMNEELY EHTIMMEBEVNVERTH-=. BAESEH U+
)—hidv s 146mm TAIC LEZROBEIR CT RO T 7~ b LARTAOKRKAKFEEZE 120mGy T, EEPZAREEL 80mCGy THo1=. —FH, EEZEFED
CTHERLIELES (A b)—dDn5 130mm TA) & LEBERCT ROFIEESBORRKEEIETEFELC 100mGy THo7=. BEEmcZ 20mm
BEIELEEOMIFIZRELREELGRL D=,

(ER] Bk CT DEAEESIE, BEBEEZERBLUOBEZA Y M) —FHLETEIRO LIV INERTHS. BESSEIBEOREICEKET S
B, SEIOKRFFTIEEERCT DEAESIEEE L 1B LABNATE ST, BEFIMAUNEZMIF TREARZEEGA . LHL, REERTEA
BIEELY 15 EEREL G o= EASBRELL>ZERE, BEEFNTFA2IETHENAY M) —FRNZEDE, KRTZA T4 ILRIZKDHNE
SREHOXEEZZTEEEZS. BHIRCT ORICEESETZ 20mmBETIF T, BEEFREEZZITICCVELDL, FIEREOEBEERL, K
BEPLDORS Y aZ I TREBIKCT 275 CEMNAENKRAKERBICEND EEZD. SHRIFBKRTORENEE TG L CEHMEZETS.
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BR] SEROBERFHNOMERREERE, AT —TLT7ITL—3 > (ABL), ©Ah 7T (CAG), R—XA—hNtEAAM (PM) &ZIkIChH=5. M
ERTERIHET LI AEMOEEEDKBAEBE (X 499IMSY LG >THEY FHESTFEINIBREREGOMSY/£E,722 L 5 FFYT 20mSv/ 4
LUR)EBZ2EBNAHS. (BN A EBMOKREFECKRELZTMT 272012, EHO/NE OSL FE5t (hanoDot) AT, WIXKREEAIE L 1=
(5X)] OKBEBRELEATT 2 =OIZFHEA HR(0.07mm HHE)EH DM & RAIIZ nanoDot ZBEff L. QFOTF o 2 —4ERALTLS OSL
REET UL RANY D) LREMAL(ZKIER)IZ nanoDot ZRAfT L, REBEFLE L. LI XZANY D IcmBEHEEEHHN—< (MGy) ITHBRELE
EERAVEAEETBERBAEM 2 AICH LER29F4 801 » BT =

(#58] nanoDot THRITE L 7=BH5& A A x OAMAL/ ARAl GEMEER) DfEE, AEMOEE 1.1/0.50mGy (54%), AI1F0.31/0.22mGy (29%) TH->7=. B
EEMDO AL 1.1/0.39mGy (64%), A% 0.29/0.28mGy (2%) T&H > 7=. nanoDot/IL T XA/ CDfEIF A EEmA 1.35/1.9mGy, B EEm& 1.11/1.4mGy
TH-oTl=.

(ER] HEAAFOERBKBERFEERICBENTH o= MEME LHEATKROEANBRETH >E-DEXEZFEDOERATOFEALNHT
HBE DO EDBKBEAREECEZELCFHAT 5= ICIF A0 X BEKAIBEANBEFEBERAT HINETLEEZDH LI R AN Y UldnanoDot IZEEREF
RELEOLND ERABMMUICEET 2L EMEFOBRENHEA HARELMIEERLTHETH Y RO RZANY SOBFEREBM TEKEAREECZE
BRIM L TWBAREENA DD T AEMOANIEEDENKEN DEDEL B IMELE2MEL L TDIUBMNENEELIZEEZDAEMDKE
FEEOKBEAREECESEOAERRLYFEA T XOEBRERLEEATMICEDIEEEEERT DL 18TmMSY THY FRERELUTRE G > LA LE
REREICHIMETHI=HMUBORZTVFEAHRDERALREELRIZBECEBIENDETH .
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(BW] (FoEmEDC HETHM (SAH) ETALEAVEERTIE, BERNAREEER Y., SAHEBERE V> RHICNEEHEIAHRT 52 &N
WESINTUWD, A DR T HEFHEREINRI S X)L (CASL) JERIZ& > TRIE S NXmiEE (CBF) A, SAHERIZHBIRICETT S 2 & 2HE Lz,
CASL = CldREEH N -MENAHMEMIZEBIBT 5=, CBF OEEENBVEEMINEE]EEENH D, TD=H. OEHIRERND MK D XE
ZEATBEAR T ) ExE1E (FAR) ;£ & CASLED 2 DDEIFR T NILEEHAWT, SAHERBERDETILY 7 XD CBF Ettix L7=.

(5] 13D C57BL/6 ¥ 7 RIzxt LT, MENFFEAEZAWNT SAH Z4ERM L1z, SAHETIILERAI. B, 1 B, 2HER KLU I BHED LR
RIZBWT, 47T A MRIZEE(Varian, Inova) AWV T, BRI IA L EFE > CASLEB LUV, €504 EFE>=FAREIZEK Y CBF #8IE L =,
BELEEZE., BRESLUCREOMAIZFETEIR L, CBF (X SAH ETIILERATOMEE 1.0 & L TERI LT L 7=,

(#ER - EZR]) D T2HEBRTETIMERICLP2EMEFTML. IXNTOFITCIETRS LT, WERICHO,IAH S Z L ERER L=, CBF X CASL &
KU FARDEADFET, RAEENOERERL, SAHOERIZIEEIZHED L, 1 BE., 2 BRICEETAERITOFELEECEE Lz, CASLEATH
ELEETIERAIO CBF T RTOEAKTIZIER—TH Y. _hifwamajz'@&%ém'cué?rjxwmﬁ CBF LIZIZFRI LMETH o1z, Fl=. <
D Z{EARE D CBF MEEDZEIE SAH DEEEERKMLTH Y., EEENSFVYTRIFLE, CBF ORENEMERLNRD DNz, Z5 LEERNS,
SAHERIZEIRIN 2 CBF DB ETNFAEECL2BPFMTIER., MESEE XM LEAEENLGRERTHDI I ENREINDS,
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(BW] NMEEFICL2BREROTMIEKRS O CT CLHMERERE (PET-0EF) NI—ILTUXA A —RIZEhTW5. BIEEREREG
(SW) TIEFEREREICEESIE LENERIROERFTENRO NS, S0H, EEMWHAEERE (QSM) ZHNT, R L -KEEIROFLHFEEXREE
S5 L, PET-OEF & HE&A&RET L 7=.

(FX] JZI1E, RFFHAIC QSM & PET XERAIE Z 1T L =X B BIROIKE - AEZF I 2 BUEHFAIMENMLERE 1341 (37~74 5%, ¥ 64
7%, ). QSM (&, 3D-GRE ;A TUNE L =5k ER & (1% % Duke K424t STISuite A L TAME E17o 7=, INESMHIL, TR33ms, TE25ms, FA 15°
ATARE 3mm, RZ4 X% 30 #%, FOV 230 cm. PET-OEF (& ""O-PET Ik B IXEBABAIEIZ L YKD =, #IT(L, 3D-GRE BEKICEHRH L
7= PET-OEF ERFICHNTHEIR L= QSM ONEIRZBEMEAEIC L YiH LT, BELDEREERTE L CES#tbEX%ZRE L, PET-0EF &tE& L=, MR
I& Siemens MAGNETOM Verio 3T, 32ch Head coil. PET-CT (& Shimadzu Eminence-G SOPHIA % &/ L 7=.

(FER] B L =N ERELBIC L VHETE, ZOFEHHERILZPET-0EF t ERAEDHBEEZRD .
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(B8] EHEIROPAZEIRE £ # 5 Wl BEEE O REFAMEAC Dynamic susceptibility contrast - MR perfusion (DSC-MRP)A\fEiITShTH Y, RERG L
Tl&, DSC-MRP @ Tmax BEE T 6 LU LZSELREMEARIHENALELERWNSGNS. LML, Tmax BEIEADBEHZRAELTIVRIL— 3
v (SVD) MBIZKYSHEINDEHICERIDERTHD. Tz, BATZLITVIXLAIZE>TENER S, —BICBEEEZEDHDIZLICITTEE
Bd5hH £27T, SUSDUMEBEARANTSIZ, EEEFERED Time to Peak(TTP)IZE D TTP delay B EEH L, Tmax BB EEKT I ETEOAERK:
METL =,

(FE)] HARYZYLERFIER—F AEEL, 3 Tesla MRIZ&E(SIMENS Skyra, Verio Dot)iIc kY, 12 Mm%z 1 #HEMRT 1 £/ EPI-GRE ;£ TINET
52&T, DSC-MRP B ZENE L=, TTIPEBRICAEVWTEERLANILOBAIL V> XKEFRCICER 2 cm OFRBELDEHEEZSREL, BERMO TP %
SHE L. TTP B SEEAO TTP %3]0\ =%4 % TTP delay Efg & L=, Tmax BE&IE sSVD I & YEH L=, WEEIRS L < &5 KNSIIRIS
MEAEEMS FAMERMEHNMEREE 10 4] (FH 655K MR E L, TTP delay & Tmax B =R — 4 Wrm OB EE CHE L=, BEib RS
FERAFEKIZANT2X2cm OAKE L, REICHA > THEZOHTCHREL, TOEHEEZEL L.

(#ER] BB WNT TTP delay (& Tmax EBWEDHEAEI>09)%ER L. EREROEZOHRMEE 12 THo/. SO D, TTP delay EEIC
&Y, Tmax BfRERZFEOFTIAMNAIRETH D EEZ bNLD.

(ER] TTP delay E#(E, TTP ERY—LERAVTRAIL > ARKOE— VBB ERBERIICHRELTCTIP 28H3 5 LICKYBSITERTE 3.
TTP delay Eif&(& Tmax EZ->TSVDAE 7L ) XAIZKDEWVNWAE LA WES, Tmax ORAELTERATH .
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BH HWECEEXFNEOEBMNAFTETLIREERHBTICL DB CTA DMEHE~DREEEZFME L 1

HE FEAMERE AquilionONE, BEEB CT 77 v k ACGRERIZER), BEEHEZ 120k V D 220mAs, EEEZBESHE% 100kV @ 330mAs TI 7V b Lo%k
B LOMEOREIC D WOVTEME L7z, FMENREEEEONBRIIRE BREZOPRNBIRICHES T RBOEL Lz, FHEAESTEED SD LME
FEFMEL, BREBEELE LTVRESZONEXRADEEBEOREREEZEONS & LML =,

R OSDIL 100kV TER LBEETKLYENTE, MERIEAEBAD 100k V TH S%DIETA# SNz, BMRBEREIBEZEETEEEEN LK.
EERTRETH 1=

ER BESEERELTSD OLENRONAIARBEMEDEONSFIRBRETHY., SD DERICLD VR BE~NOREEGRWVWEEZD, OIERDE
EIE VR BRERICE W CRRESHFTHDEEZ D, 100kV TOEEES CTA DIRFIIAIEETH D EEZ D,
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(BR] SENE L LEREOHWKREDEEA ) HIL CT OREBHEADLZRLLRL, FE. AV M) —AECH L THEEZEEERGOREAENFECESIC



BLEITREERAL L=,
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Purpose: We hypothesized that partial volume correction (PVC) can improve detectability of amyloid deposition with PET. To validate the hypothesis, we
performed PVC and cluster analysis for PiB PET data from the US ADNI.

Methods: PVC with geometric transfer matrix method was performed for PiB images acquired from 92 participants for the ADNI (healthy volunteer: 16; MCl: 58;
AD: 18). Cluster analysis of SUVR values on eight cortical regions was performed with Gaussian mixture model.

Results: The clustering with PV-corrected data divided into two groups with increase or decrease in SUVR, corresponding to PiB-positive or negative cases,
respectively. Inter—class distance, ratio between inter— and inner—class variance, was increased by PVC [uncorrected: 3.19; PVC: 3.56].

Conclusion: Our results suggest that PVC can improve ability to discriminate amyloid-positive/negative in PiB PET studies.
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(B8] MR R—XDERPBRBYRBEEPVCO)TEIKEZEREDNEBEEHLERENHEBEL LS. AMBTTIIMULEEHLENERE & =5 DAT SPECT @&
#1zxt L, PVC-optimized registration(PoR 3&) D@ HE % R & 1=.

(HFE] BEEZE1LRINS—F Y UERVDEE 2 Lloxt LB L= Jioflupane SPECT E#&I1=xt L, region-based voxelwise (RBV) ;%I= & % PVC
KU PoR 2k SPECT-MR I BEAEHE E1T o7 PVC RDBEIEZR R UV BATHSREEE R ZEL PoORELE THE L .

(#ER] ERETHEBEEHLE L PVC ROBRIZIERREFENITOXRERICE T IEBAH O, PORAICKYREEKIZHS ITHEBILHEEL L. K
B/ BRBSTREEER: 167 £ 0.73 (4£3€:%); 0.18 £ 0.50 (PoR)]

(#&&#m] PoRAIC & Y DAT SPECT ITEWTH EANBEEHLENTE L AJEEENTRE I N1z,
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[BH] MR R— X DEABELEMEPVC)IEPET-MR BB ADLERUIMR T AV T— a3 VOBEICKRENMRET 2 EARESATNS. K
ML TIEPET/MR — (B EB CEAEEBROPVCIZETAMR I AV TF—2 3 Vv DEEETMLI-.

(5:%) PET/MRI —(ABUEB TRt LI-BFEE 5 LOEEER'°F] FDG PET Ef&I=xt L, region-based voxelwise (RBV) ;%kI=& 2 PVC %47 > 7= FreeSurfer
BRUSPMICKYBLNEKAEDBTYRAY LI AAL T FTL— MEELEEE L, SEEO SUV ERU%COY 225 AV T—2 3 VAKABTHER
L7

(#£2) 53R T SUV EICRAT 30.0%DEAH D 1= BTEpERE SUV: SPM: 6.14+0.57; FreeSurfer: 7.66+0.84]. %CoV ICEEEFHDNEMN S 1=,



(#3] PET/MRIT—42®DPVCIZEWNTH, MREITAVT—2 a3 VvERICKYESENERDRIREENRE SN .
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INEMDESBZHE T —< (2, OPET TFME S5 XEEREBEHRA MRl - CT TUMNIZIRA 5N dH. ORKEFREITAE SN S BEGBEITED CT 2~
DA, QREFZKRE L MR OMEHNBHOEERICONTHRHRT 5.

Bes= 16 IE#HEFI 2 A= PET (°0 PET) TIXKNMARE (CBF) Mk =E (CBV). KM= EEE (CMRO,). XMZREEE (OEF) AEEMITAIE =
nNd, MREERBMOIATY FIZIFEREREERERNHY. MRl - E%MI:%%@EEH%O)%@XE’\J&Fﬁ%kxﬂﬁ?‘%’>o ERERIEEBRBIROEZE - BAEIC
o TREREMNMET LR THABNE L, CBF AMET L. CMROQ DA RZNTOEF NTE L TWD=H, RMFPDFTFIAETOE DA
DILTTHHRIAETOEUVAEMNICEZ 2T F U EICL > THEEERRG TIELEROZRFFIROEERFTENREREIND, BRERICHD
CBV O LR+ EMFIRDOEARICHTFESE LTS, —H, BERERIBEREZECEEEFRH THALONLIN, BERICH > THRRERNEZ, BEFRET
MRMHEBINGZWEO, ROAOFFIATIOEUNBEZEAF U EEELCTTARIOAETT O EVIFEMMIZED L. BEXRRFAG TEEER
IO EREFIROHEHEMNREEET 5,

MREREER® CT EREZRIEETXRBMOME - AEICLIEREMET LEAMNEMOTM-ALDNDHM, "OPET T—2 &ML LANSHRAMEL
ZHORARZHAT 2,

fYmnw SPECT o> CBF FHMICIFEEREHTMNLCALDL ATV S A, BRRABITOFEZEM CT BRICEAL, CT-Z X373y TOERER
HTWND, EFT—EIR—REERL. RV ELTLIZZRATEFHALTCT - ZRaA7y IRELNS, CTRIVEDET LEEENA RSN, &
MEARNEE OB RZMEA L L THERAMEA BRI NS,

BREFRETHE LN S NEEEFRIE MR 2R IS ICHRIID, FIRFAEZ M S ERESFHIEICS VT, MRI TEIRMHEE & EEANRZ 5., NI
i SPECT TIXBIRED LENHE SN2 BEHICRIEBOEMHZETRTARDOONZ COL I ICREFREZAIICAVTRERSEBOELEHAX,
SRREEOREICIBIE L= LY,
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[B#9) [<SUP>15</SUP>0]-H<SUB>2</SUB>0 & PET Tl&, BRIFRMIZLS AF BIEEMBE LT B, —F, EHERE TAC DHANSL/INTA—4
ERIFHEET HFELRESINTEY (DiBella 1999 %), ZEMERILL 1=,

(FE] #4FvrEg (44, 48 JL—L 5 10 ERFD A, 30 BELEE (ROD O TAC #&EmM L1z, 1) AF ICk 2 @EMEYT, 2) ## TAC D&
DIRTA—ZERHEEZTL, RT (K1 #8xdE) LUV k2 #EHEZmMFEHTHR L=, SOBRBEIRERETT 578, PVC W& TAC LT L 1=,
(#52R] R1, k2 HIZFEBOBRWVBENRE SNz, MFEEE, Kl TIRIEEITXRTORONZH LT S5%UT (BFEFEH) THofz, k2 TIEEIXIEK



T5HDD, REHMDOROITI0WLU T TH o=, PVCIZLKY R, k2 DHIEIEEILT A, FEFMERICIIKRELEZEEGH ST,
(f5im] S TAC BT T K2 ZREMIZRETE D, Vd (FK1/k2) ZRETZE S5, K1 #ExdME (CBF) t RETZ %,

*26

BH : xZa7ZLLERIZEBLTWS, 3-TAFL-3-[F]17.40-D-7a—X(B-["®F] FDA). &LV 6-FTAF>-6-[*F]oLAB-D-7A—X
(6-[FIFDA)O BB EMEBICLPEEREIEENE L. TN ORANBETMOBMEREREZAIGEEL 5, FE AIRERIETEFILRENY T
L—hEERAW:, BBAMEBE JFEHAE NS Ty REREB, BIUSH HEF100 #AW0Vz, RN Ty RAREBTHPLC 2L 2%
BEDHE . 3-["*F1FDA [EHREHEERI+B88KI T UNEK 48%(FRIBMIEF). METEERIMIE 99.0%. & AR fEH 69 2. 6-["°F] FDA (& st bR UNEK 45%(FR
BEHIER). MEHMEZWME 99.7%, SMEREKN 66 D TRETE -, R BEHEMEBICLD FEHMD-7TO—RORECHY Lz, MEKRETHO
SPE # AWV EHEELEDERYS, &E L1z 3-['*F]FDA, 6-["*FIFDA AW\ EEYERBROER L, ALBTHRETENILEEZI TS,
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(BH9] 44 /820 (1%]) SPECT BREIZH N T Bolt Ik Y HE L - EEMIRZ(SBRIAAWNGND. 7 7 > b AR TIIRAEEEED L & SBR A3E
CEZRT CENFININBRABURPVBEIZEVYELDMEE & AIREMELH S Bolt A& PVE 2&ZEB LI-AEZENZTOREICDULNT Digital
phantom Z BN THREE L 7=.

(HE] BEEKT7 0 bLE CT B2 LBEENEE=8:1 &7 5 Digital phantom Z4EAL L 1=(TTiEE). R IZ SPECT X & D ¥{E1E % A E L Digital phantom
[CRL—C V7R ERE L PVE 2400 L (B EE).Z D% SBR #EH LRI ET o2 A LA—U U FIZIEEMER(X y z(mm)):(14 14 24),(14 14 14)D
HoOLT7U T4 IR ERWN-.

(#£8] SBR (XiTiEf8:7 12xt L CALIREHR(14 14 24).7.62,(14 14 14).787 TREELLEB—DHEFRIENA>EZSBREBICHWVTEREEAR LY KNEEHD
PVE DEEHERCZITLILEERBLTWS.

(#E5@] PVE AN EEMNHEBRELICHE L 5 X DA[EEENTRE S N .
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(BE)] EAFRIZCEVNVTMRET AV TF—S 3 VIZEDWERBRER T 7 MAIZEY, 44T/ (?]) SPECT OER AT 2 HEE2EELE
M, ETAVT—2a3 0 IT—DOEENBEINDG. KIETEEITAVT Va3 VI T —DRBEFERICKRIFIZELZTML .

(FE] 2 MR & DAT SPECT BB EZ T o REZ1HENR—F UV URBV2HE[EE LEMR BT AV T =2 a3 VIR Y BEDEZERMOER
DHEBELERABE L, BEMBRODBNSEERT 7 MLEER LT 72 AL SPECT BIGENY 7 /50 Y FERIZNT % SBREKRZE



YERL LT=, BRASBR D 20%%RIME & LIESEER 7 EIL 20 RUVZFDEER/ 77 v M AL ESTE L.

[(#682] PEOBEIC& YKSLEBRBROBORENH SN BEFD n20 (FFRAT 50%0B/NIMENTNE. EEE/ T 7> b LAHLIFBERET
15%DEEMNBH > 7=,

(BER] BEFEE, /A VT—YaVIT—IREINIEHOBRERVDEOBEISHAEETH D.
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(BR)AMHKEECX T 2 MEARERECMEEINEEDBESRAEICHEVTKEEERZREE LRI S LEFEEIZCEETHS. CT perfusion
(CTP) TIEPXIM#&E (cerebral blood value: CBV) MET MINAEE & &4 &4, CTP-CBY OEREGANEEBHORENzHIZSREIND. 1L,

WED CTP DERBBRIIBFTHEOR VT =DV I RITTIZRET D EAMONTHEY, TALICERELAVERTIMAEZORAENEENT

W%, ZCT, AMRTEIFEDY 7 b7 = TOMBFTHEITKE LA O LVVERSTMAES [L48EE1E (phase ratio map: PR map] #428%FE L, %

DEBRERAVTINEEERERET2FEAORREEN LT 5.

(FRIRZITODRENER T CTP 2T L= 3EA (70 mBtE, 80 mBME, 60 m%z) & L=, 80kV, 80mA TEEAFIEA 9 WELMD 3b FET 1

1 EEOEFSEEET o>~ ERAIIC L 2EBAIPRINBIIREZRD CT ERFEAZIENRRERTRHEEZFLELE LES OO T—2EMETH L THE

EABAAEES (early phase image: EPI) & L7z, F£7=, EPIE®R® b Mo & MEFEH L CEMAEAIAREE (delay phase image: DPI) & L7=. XIZ,

EPI, DPI & & &EHIBERTD mask image (M) (2T w SREEFREEIL T 4 LR D—FETH 5 adaptive partial median filter (APMF) %@/ L7=. APMF

BRZORERZAWNT (EPI-M) / (DPI-M) 3k PRmap & L7=. RFBRICPRmap IZH LT L EMELEZH O TRXEEBE 2 3RE L1=. CTP-CBV

Bif% E CHBREREENFE CINEEEEERE L, PRmap TRESI N NFEEE & LB L.

($ER)xt% 3FEMFIZEH LNT PR map & CTP-CBV M iNAEZEME Ll —E L /=,

(ERPRmap (FRFEDY 7 b Iz 7B AERIEKGEETITERTEDI LV SFREES, ABHUNEEOREAHERIRT 2 L CHERARBEREH

STEBRTHDIEEZD.
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(BR9] 2011 FIZ ICRP IR EBREEDKBEREFMBEREDSI T TRITOFHERRKR L. HEZOERFE A EMOEFEDKEEBIL AR
2(F499mSy THo =, MPIEPHEBRREEZEA L TCHRYVBRFML TS EEZ L. ABEMOKEERBILCRELTET 27012, EHD/NE OSL
#F=5t (nanoDot) ZRAWVWTHIEKBEEEERIL .

(5E] OFABEBEERAECHERAL TS OSLREST LI RANY D) (&, AEKGFHEICKIERFTMNFET S5, nanoDot(a) &L = R R
Ny (b)) hEREREBIMUAR LA L, LI RANYy DOREEH(a/b)EEH L=, QOFERELSMIAIC nanoDot(c)Z AT L, BhERKIES &



PHEERFME COREEH(c/a)EEH L1=. QBHEREZZAAIIZ nanoDot(d) B LEBHR(d/c)ZEH L. BIRIEER29F4 BD 1 » Ao 7=
(4RI EXR A BERIMA 127 1+ 7= nanoDot /)L 2 R X/Nw D1 1.4/1.9mCBy T, a/b (£ 0.74 £ 72 o 1=, BHEREE A 4MA & &R A RERAMEIE 1.1/1.4mGy
T, ¢/alx 079 &xof. BFEREONAI L SMAIIK 0.50/1.1mGy THEBE(D/c)IE 045 Loz, A BETOHEFEEDKEEZEIEL 49.9mSv x0.74 X
0.79x0.45=13.1mSv & #A| L 7=.
(ER)HERERTMUICEFTLZLIRAZANY OO HET 2 KEERBEBED, BHEBREOHREFICIYFEEITEATMIN TS EBbM.
ICRP MK RBAEEMGEREEZFTANDICZIE, ERAOKREAECHENNRELEZ .
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(ER] BEEREEHE CT (X, FXECUSHBEM (hybrid type iterative reconstruction: HR) &LV T 20~40%DIREEREI A ERIRAI < & IR TRIAET H
5LENTWS. REEBEZEMN S LEZHR OBRKEATHE, HHEELTIEEEEN N BREINESEICEVTHESREZRENGEINA TS EE
Z%. LEMNST, IR ELTIZ U MNAICKDEETIMIEETHD. AFREIEBANKEOHH ZEEEAE L L BRI TMIC & 2 KR
EREDOH LM LRI L=

(5:£]CT E&E (X Aquilion ONE (B3Z) # BN =. CT-AEC 2R TR T4 X[E bmm- B[4 SD4 = HE#ELZ# L L, 90,80,70,60% DK E#&=E T catphan700

(The phantom laboratory) MR Y PSR MEDa—ILEHRE L. BEERBENRIE HESEHEM fitered back projection(FBP), {KiE#FE= A HIR(AIDR3D:
Weak, Mild, Standard, Strong) Td > 7=. AT OEREHEITMIZ X, B/ 1 XOTHEFREEFEDE W EEE L /= CNRLO(low-contrast object specific
contrast to noise ratio) & A L f=. ERHBEETHRE LT 7Y FLAERIZEWNT, CNRLO WEXEEZFHLAFELGD HR O/ 1 EFREEKRD, HE
FMEAEGRICANE BEFMEIEIVEFSIAMES2—LICEVWTANRERICHEET S 23mm FEMF E L. ZERRESHREA b £lckY, O
VESAMBEUV Yy —FECONTH EBETATRA I 7L

(#58] CNRLO (&, #&E 90%+mild, #&E 80%+standard, #RE 70%+strong N SEHUTHEZMHLASETHY, REIMTEIV M S A MNRU Y ¥—F
SIZHBREFRONGL L.

(ER] RETMMCL>TES2a—ILOFEHEHRTE LI EAD, BEEEMCT OHR ZAVWEEBEEREICHS LT, CNRLO (FEGERE LTH
MTHdLEEZD.
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(BR] MBEREEBOREICKY, CT7T—LZAWEOI—2E—LCT (CBCT) ARG TEZHINSLSIZH>7=. LML, CBCT IEHREEET
51=2%, BEBEIIBELBERINTLS.

(BR] MEHREEEL, 77 ') 20cm B0V -EEFRFEES(PERP) TOERKBEEXR (AEEFRBFEEXR) EEALCERLTWS. LAiL, &



EERBRERDOHTHEEREOLTORHMLIBETET LAY, XERHEBITADO VY FEEZEESE, HEKEDOELITHSIEBOERFEX
DELEERTDELEHIZ, CBCTDEE=ZERE LEBEREERERET L.

(FE] ©— A U AHBMETREE Artis Zee ZALY, PERP ITIREFHEZREL, TOLICKRELETVVILEZZELSEERBEEXRZANELE. K
[CIEEEZEFED 1T D7)y hESL, 81, 611, 31Ty bEEAL, BIZV) Y MM LOBRGEEXRZRBRKICAELE. £ CORFOEEZE
MS-QC 77> FLAZHAWTEE L. XIZ Catphan600 ALV 1561, 31 DV )y cEFT 1)y MR LIZTCBCT 2470, =& DHEeEELEER L 1=,

(#£R]) 16:1 71Uy bOEEFHEFEEXRIL 155mCGy/min T, 81 &£ 61 DT Uy MEIFRIFR—DERBEXRTH o=, 31 Ty FOREFHRBGEXR
(& 8.9mGy/min T, 71U w hg LTI 6.4mGy/min THo1f=. EESFRFEXREZOTVVILETOBEETEIE, 7y e LOBEEFTHOAEL,
ZD/IFFRFEDFTHHTH > 7=. CBCT OF\EHEIL 16:1 (2xF L 31 £ 13%, 71Uy RELIX 25%MBEEB L TNV, 532 b T X M EEEEIE TIp/mm
LREETH-T-.

[ER] 151 &£ 8161 DEKRFETY Y FOMREXRIEET, 727 UL 20mZBZ 5 LEEREEXRIAREMLE. 31 OEEFEYT ) v ME
ZHELFITENERECTEHEEMIFTCTEZ. VRIZE ST OEEFEIT) Y F2AVZERESEENEREEDN 5.

*3b
The proposed method, a simultaneous PVC and PET-MR registration algorithm, improves quality of voxel-wise PV-corrected PET images.

The method may be more useful for PET tracers having less anatomical information that makes PET-MR registration difficult, such as amyloid and tau tracers.
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[BR) < HETHMSAH)DRREEZMRBT 51=H,. REHRASFALEFAOVRIZEY ., BTAMBIREZFR LNESEKICHILIE28HWETIL

(ZFR| SAH ETI)L) AMERAINTWS, TR SAH ETIILIFEBERFEBISEVHIFREEZRTEONO, LILLIEAMEREMEZEA L < DHDREIIZEHIER
MIZBNWTEHRING, F2C. BLEFRSAHETILIZE T 2EMEEMOREEELFDREBRIZCDOVTHRE L=,

(53%] HEME< o X(C57BL /6,9 BH)IZK LT, R SAHETILEZBEA L, EmEEME, 477 A MRIEBIZ &Y, SAH 1 BEOILEGER A
S[UEREEOWNEERES LiME L7z, £z, SAH#% 1 BELAOEGEHIRRA £V IR U RIC k> TiKmiE (CBF) #5M L. 3Rt T2 *RFE
Bmnd. BHOBEENGEOEIZH L SAH % Grade 1 v 5 Grade 4 £ T 4 BBEIZHE LT,

(#R - ER] SAHT1 HEODWITIE, 72IEEDYTRAD 5% 37 LIZDUNT, L\@“hb\@%B4ﬁﬁﬁnn'l‘$?£'lﬁtb\u,b\&>bhto HimEn />4 Grade 1 A3
4, HMEB D%\ Graded N 21 HITHY. TDHR &GS Grade2, Grade 3 (FZFNFh, 17HE 26 TH-1=, BMMEEMHDOREISAIIRAKRE

(n=12), B (n=4), BE (n=8). TLEEHRME (n=13) THo=, EMHUELTHDEEIZL>T,. SAHEEOD CBF IZIFBEELEENRD D
nighotz, £z, EOMHEEHEHOENLVEHICEWTEZ(ROoNZ, CNLDERMNS. FRISAHETIILTIE, SAHIZESIKED EFIZ&L Y,



EOMEEENELTVDEDEHERINDG, FIC, BERRBO/NSTVWIYIXATIR, EOMEEMEOREBENE L RIERICHLI LD EEZ DN,
REBERICETS DL OBEED SAHBETENETTECHWN. BFYETLVAKOLEHZAMEEODNELC TS EEEZ 5N, ZFR SAH ETILIE,
B SAHEBZICB T2 RAFDBREICH D A DX LEERAT 2DITHRILDOATREENDH .
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[B®]) Arterial spin labeling (ASL) MRl [£52£3E128E7%: CBF BIEETH Y, EED pseudo—continuous ASL (pCASL), &E 3D INE, Nvw o 55
> REE#%) (background suppression [BS]) MEAIZ&L Y KIE BEER AR SNz, AEREORNSEEBKREICSNTIE single-PLD INEAH#
gxhdh (Alsop, MRM 2015), FLERE (ATT) BEEHICEWTIEME7—F 777 b ELDH I Enn CBF FMIZEEET H 5 (Zaharchuk,
Radiology 2009), —7%, ASL BRIZHOLNDZMET7 —F 77V FBRENMERTMERE $62&MEAOND, £TD—DIZ pCASLCBF <y 7D
ORI ZEENZE (spatial CoV; sCoV) & ATT $B88Z L9574 T7hMESIN TS (Mutsaerts JCBFM 2017), AHBFZETIZ, single-PLD pCASL 12 &
5 sCoV DINBEIREEZEL LTOEIMERIIT A EEZENEL, 1) multi-TIsPASL 12k 3 ATT, 2) iX{gk PET /X SA—2LDEBETOT=,

(5R] SRIEHAIMEEBEIEE - BAZEER (n=19; 18 EHIF 1 FEFIE 2 BERIE) THY, PET, ASLl mEZMIT L, 3T EE (MAGNETOM
Verio, Siemens) &L /= 3D GRASE X% (=& % single-PLD pCASL BIEH & U8 multi-Tls PASL JBIE #17> 7= (WIP), pCASL &S 4 : labeling duration
(LD) = 1,800 msec ; post-labeling delay (PLD) = 2,000 msec ; & E#=6 (ALIBIZ(X 2.5 #=FEMH) ; INERFRI= 4 min6sec, PASL UNESEH : TI1 =700
msec ; TI2=470 - 3,770 msec (16 &) ; MEE*=1; INERRE=5min11sec, pCASL T—AMSIFEEETILIZLY CBF vv F&55t& L, PASL
T—ADNDBIEETL I« T4 7IC&kY ATT v TZ2EE Lz, RNREREZEOmEAICELEE (ROD 28EL, MYy TELU PET HEE~
v FIZ@EA L7z, pCASL sCOV [FUTIZKYEHE L7 : sCoV (%) = 100 * SDROI / MeanROl,

(#&3R] —HlIcs T, pCASL/PASL #ICHHKDLAEHEAICHZY FIFREFTHBO LN, BITLYRNL -0, BRRLEBRIEIIANT n=18 ©
BTERTH D, BEMIZH TS sCoV DfEIE 20%~60%=427% L, PASLATT L Ds&WIEARRE (r=0.63) A& 5hf=, PETCBF v Im 54 sCoV
MNETERIBETH B M, pCASL CoV & DEEE(L M o=, PASL ATT, pCASL sCoV F(= PETCBF EDEELAMEE (r=-044/051) LUK MTT &
DAREMKIEMREE (r = 050/058) AHx N, FDOREX pCASL sCoV MAMNEM > 1=, &IZ, PET 12k 5 CBF &It (CO2 Ik A) & D+EEE
(& pCASL sCoV [z L THHR 5Nz (r =-0.39),

[E&R] pCASL sCoV (& ATT &sRUWEBEZ#HS, F /= ATT LREFRIC PET RS A—42LMHELR, TORE (X ATT LYk, LY XE
BIEELGQY S B EMREN, PETMIT LOBEEMNRTREBN DD, B FBEZRMTEINRNTA—FLE L TEELGHREVZ D, MET—F 7
7O RNERBTBIEZL LT sCoV A BASINED, TIVRFY—BIFE, LYBULGRFENFET DABEELEL,

(#538] BEEREETiTH 15 single-PLD pCASL INE(ZHWTH CBF v 7OEBITIZLY, IJILFEAZ2 5 ASL i LELREL ATT &
WERMST D ENABETH D,
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(BR)AMHKEECX T 2 MEARERECMREINEEDBESRAEICHEVTKEEERZEE LRI S LEFEEIZCEETHS. CT perfusion
(CTP) TIEPXIM#&E (cerebral blood value: CBV) MR T MINAEE & &4 &4, CTP-CBY OEREGANEEBHORENzHIZSREIND. 1L,

WED CTP DERBBRIIBFTHEOR VA =DV I RITTIZTRET D EAMONTHEY, TALICERELABVERTIMAEZORAENEENT

W3, Z2T, AMRTEFEDY 7 b7 = TOMBFTHEITKE LA O LUVVERSTMAES [L48LE1E (phase ratio map: PR map] #428FE L, %

DEBRERAVTINEEERERET 2FEAORREEN LT 5.

(FRIRZITORENER T CTP 2T L= 3EA (70 mBtE, 80 mBME, 60 mzt) & L=, 80kV, 80mA TEEAFIEA 9 WELND 3b FET 1

1 EEOEFSEEET o>~ ERAIIC L 2EBAIPRNBIIREZRD CT ERFFAZIENRRERTHEEZFLE LELS OO T—2EMEFH L THE

HABAAEES (early phase image: EPI) & L7z, F£7=, EPIE®® b o & MEFEH L CEMAEAIAREE (delay phase image: DPI) & L7=. XIZ,

EPI, DPI & & &EHIBERTD mask image (M) (2T v SREFRILEIL T 4 LR D—FETH 5 adaptive partial median filter (APMF) %@ L7=. APMF

BRZOEBEZRZEZMAWNT (EPI-M) / (DPI-MD Zk& PRmap & L=, &#HICPRmap 2HEWT L EUMELIEZ AUV TRRIEEREZRE L. CTP-CBV

Bif% t CHBREREENFE CINEEEEERE L, PRmap TRESI N NFEEEE & LB L.

($ER)xt% 3FEMFIZEH LNT PR map & CTP-CBV D iNAEZEMEE Ll —E L /=,

(ERPRmap (FRFEDY 7 bz 7B AERIEKEETITERTEDI LV SFREES, ABHUNEEOREAHERIRT 2 L CHERARBERE L
STERTHDIEEZD.
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(58] BB RENEZERIBEOREN ) XA V7EEZENIC, ZHSELRNLZAVEREREIBEEORBELLZHELTWD. RAFICA U4
—RU2avIZBVTIE, BENZEICHL, MPOWEBELZ Y TLIAALICEZ2) VIS EERIBLTULS.

(BW] BEIRT 2 —~_X>> 3y (PO) ICX2RBEESEOHEENZEZRET H-HIC, VTILAA LgEET (RD1000) ZAVREEE L%
MEFL 7=,

(53] 1.8938 RADIREC % A LT PCl&#: b0 EF D AT REARE L BIE Lz, 2. i RADREC &M 84 D BIEEE: 1 EFIEICHRAMETIERE
L7=. 3. BEMMEICETENK, LRI, ERERCOTERELEAEEZZEAZTAMEL, FICMELZRKET 4 AFTOMEEEREL, 3/
BOPCIRBREDPHTHEEHR L. 490 ESZEIZ, PCIEAIIZIS C=EESERIZRD1000 v —%88f L PCl 51T L =.

((ER] MELDMEIHEICREN TERETUEHERETH o7z, PCIEITEAIZIS CI-EREERAGLIIZ RD1000 0 4 £ —%BhAH L, #iTho#
ECIFEE)TILAALIZEZRY VIAIRETH - I=.



(FEFR] PCIRTICEBEREZEREZHERL, PCOCOT—F U7V T LRURRBIESEMAEZHEL, RDIOV0 ZHWN = TILAA LDEEE=2) ¥
THAIgEEEZ =, F1=, MRICIEEHNTELEZEEL, REBEEORENMNLHEECAIEET, FEEEMOMEETEOXEBICERAEEZ 5.

*42

[Purpose] CTP quantitative maps such as CBF, CBV and MTT are helpful for assessment of brain ischemia. However, they are different depending on
deconvolution analysis even when using identical CTP datasets. The enhancement effect of the contrast agent of the brain tissue in the ischemic hemisphere
appears later than the normal hemisphere because severe ischemia makes intracranial hemodynamics be worse. If the difference of hemodynamic state can be
represented without deconvolution analysis, it will provide more robust information in the diagnosis of ischemia. The purpose of this study is to propose a novel
perfusion mapping method independent of the deconvolution algorithm and to verify the accuracy of the proposed method compared with positron emission
tomography (PET) images.

[Method] The patient’s brain 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. An early—phase image was generated by
computing the average of CTP-SI for b s in the vicinity of the peak enhancement curve of the normal hemisphere. Similarly, a late—phase image was generated
by computing the average of CTP-SI for 5 s immediately after the early phase. Finally, a new perfusion image (Pl map) was generated dividing the late—phase
image by the early—phase image. Twenty patients (12 men, 8 women; mean age: 66.8 years) with unilateral cervical and intracranial steno-occlusive disease
underwent CTP. To investigate the validity of the Pl map, PET-CBF was used as the gold-standard map. In addition, two conventional CTP maps (CBF) using
deconvolution and PET-CBF were also compared for the lesion-to—normal rations. Standard singular value decomposition (SVDst) and block circulant singular
value decomposition (SVDbc) were used to generate the conventional CTP maps.

[Result]) The correlation between PET-CBF and the Pl map was strongest in the three comparisons (PET-CBF vs. Pl map: R = 0.82, PET-CBF vs. SVDst:
R=0.62, PET-CBF vs. SVDbc: R=0.23)

[Conclusion] The results suggested that the Pl map would provide more robust information than conventional CTP maps in the diagnosis of ischemia.
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TEACHING POINTS

The purpose of this exhibit is to: Revise the clinical assessment using CT of ischemic cerebrovascular disease, focusing on the TEC derived from a
hemodynamics of contrast media. Review CT perfusion (CTP), propose a novel method of post-processing using dynamic dataset, detail the emerging role of

dynamic CT data in the quantitative assessment of ischemic cerebrovascular disease.



TABLE OF CONTENTS/OUTLINE

Cerebrovascular disease: Types, hemodynamics, role of contrast media, role of dynamic CT scan. Dynamic CT scan and postprocessing: Technical considerations
and clinical assessment of CTP, analysis of TEC. Proposed of a novel method: postprocessing of dynamic dataset based on TEC analysis. Averaging of dynamic
image (early phase & delayed phase) and dividing averaged images (phase ratio image; Pl map). Clinical analysis of Pl map: assessment of ischemic core and

penumbra, compared the accuracy of the Pl map with CTP quantitative maps and positron emission tomography.
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The rapid increase in the incidence of Alzheimer’s disease (AD) has become a critical issue in low and middle income countries. In general, MR imaging has become
sufficiently suitable in clinical situations, while CT scan might be uncommonly used in the diagnosis of AD due to its low contrast between brain tissues. However,
in those countries, CT scan, which is less costly and readily available, will be desired to become useful for the diagnosis of AD. For CT scan, the enlargement of
the temporal horn of the lateral ventricle (THLV) is one of few findings for the diagnosis of AD. In this paper, we present an automated volumetry of THLV with
segmentation based on Bayes’ rule on CT images. In our method, first, all CT data sets are normalized into an atlas by using linear affine transformation and
non-linear wrapping techniques. Next, a probability map of THLV is constructed in the normalized data. Then, THLV regions are extracted based on Bayes’ rule.
Finally, the volume of the THLV is evaluated. This scheme was applied to CT scans from 20 AD patients and 20 controls to evaluate the performance of the
method for detecting AD. The estimated THLV volume was markedly increased in the AD group compared with the controls (P < .0001), and the area under the

receiver operating characteristic curve (AUC) was 0.921. Therefore, this computerized method may have the potential to accurately detect AD on CT images.
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Aims and objectives:0xygen extraction fraction (OEF) is important index for misery perfusion in patients with cerebrovascular disease. Recently, OEF estimation
using quantitative susceptibility mapping (QSM) in MRl was reported. In the method assumption of several unknown parameters were needed. In spite of the OEF
value comparison, direct evaluation of susceptibility difference in the draining veins may be enough for clinical purpose. Therefore, we investigate the relationship
between quantitative susceptibility of the draining veins and OEF evaluated by positron emission tomography (PET).

Methods and materials: Twenty patients with unilateral chronic major cerebral artery steno-occlusive disease were selected for this study. MRl and "0 PET
scans were performed with a mean interval of a day. 3D-GRE sequence for QSM was performed using 3 Tesla MRI system, and STI Suite (Duke university) was
used for QSM processing. We compared contralateral ratio and the mean value of the region of interests (ROI).

Results: In the analysis for contralateral ratio of elevated OEF patients (n=6), there was moderate correlation (r=0.606) between QSM susceptibility and PET
OEF. In the analysis for ROI, significant and moderate correlation were observed (r= 0.417, p< 0.01). In contrast, there was no correlation in ROl analysis of
preserved OEF patients (r= -0.037). Feasibility of contralateral ratio of QSM susceptibility and PET OEF for patients with cerebrovascular disease was
confirmed. Higher value of susceptibility in draining veins may indicate increased OEF.

Conclusion: Mean susceptibility in draining veins using QSM technique is useful for detecting misery perfusion in patients with cerebrovascular disease.
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Purpose
1 To understand a patient’s entrance surface dose (ESD) and the dose distribution in coronary computed tomography angiography (CCTA), which requires a high



dose

[0 To emphasize the importance of reducing the mammary entrance surface dose for CCTA

Outline

[0 Characteristics of the dosage index value of CT

[0 Development of the actual measurement system of ESD in CCTA

[0 Method for reducing the mammary entrance surface dose

Abstract

Since CCTA examination delivers a higher dose of radiation than other types of CT examinations, it is important to manage radiation exposure. Although CT dose
index and dose length product are provided as a radiation dose structure report, they do not take the patient’s body weight into consideration and are not
directly related clinically to the patient exposure dose.

We devised a direct measurement system using many arrayed radiophotoluminescence glass dosimeters to accurately measure the ESD and its dose distribution
map of CCTA. ESD and modulation transfer function (MTF) were measured by the normal CCTA protocol using a CT dosimetry gown and chest phantom. The bed
height of the CCTA at our facility was an average of 15 mm below the normal CT. The mammary entrance surface dose was 120 mGy and the dorsal entrance
surface dose was 80 mGy. The cause of the high mammary surface dose was thought to be due to the influence of the central high dose range on the mammary
area, as a result of the bow~-tie filter as the heart was centered on the gantry. At normal CT bed height, both the mammary and dorsal surface doses were 100
mGy. Evaluation of the influence of the bed height by MTF, showed no difference in MTF from the CT gantry center to 20 mm. Raising the bed to height of a

normal CT seems to be able to easily reduce the mammary surface dose in CCTA.
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Purpose: CT perfusion (CTP) is a powerful tool for the assessment of cerebrovascular disease. However, CTP maps are significantly different depending on CTP
software and algorithm, even when using identical image data. We developed a phase-ratio image map (Pl map), which was a novel perfusion map, without using
CTP software. The purpose of this study was to investigate the usefulness of the Pl map by comparing it with a positron emission tomography (PET) image.
Methods: Twenty patients (16 men, 4 women; mean age: 61.6 years) with unilateral cervical and intracranial steno-occlusive disease underwent CTP. CTP
source images were obtained at 1-s intervals of 23 times and 5 intervals using dynamic multiphase imaging. An early—phase image was generated by computing
the average of CT images for 5 s in the vicinity of the peak enhancement curve of a normal hemisphere. A delayedphaseimage was generated by computing the
average of CT images for b s immediately after the early phase. The Pl map was created by dividing the delayed-phase image by the early—phase image. We
investigated the validity of the Pl map compared with PET-cerebral blood flow (CBF). Lesion-to—normal ratios between a PET-CBF and the Pl map or two
conventional CTP-CBFs were observed and compared, and the relative errors were also compared.

Result: There was a strong correlation between the PET-CBF and the Pl map (R=0.82). Correlations between the PET-CBF and two CTP-CBFs were weak
(R=0.30) and middle (R=0.62), respectively. The relative error between the Pl map and the PET-CBF was within 10% in most cases. Conclusion: The Pl map was
more similar to the PET-CBF on perfusion evaluation, and did not depend on CTP software. The robustness and simplicity of the Pl mapping method would be

advantageous compared with conventional CTP mapping methods.
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The relation between cerebral blood flow (CBF) and cerebral oxygen extraction fraction (OEF) can be expressed using the effective diffusivity for oxygen in the
capillary bed (D) as OEF = 1 — exp(-D/CBF). The D value is proportional to the microvessel blood volume. In this study, changes in D during neural activation and
deactivation were estimated from changes in capillary and arteriole diameter measured by two—photon microscopy in awake mice. Capillary and arteriole vessel
diameter in the somatosensory cortex and cerebellum were measured under neural activation (sensory stimulation) and neural deactivation [crossed cerebellar
diaschisis (CCD)], respectively. Percentage changes in D during sensory stimulation and CCD were 10.3 + 7.3 and -17.5 = 5.3 % for capillary diameter of <6 um,
respectively. These values were closest to the percentage changes in D calculated from previously reported human positron emission tomography data. This may

indicate that thinner capillaries might play the greatest role in oxygen transport from blood to brain tissue.
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PURPOSE:

To suppress partial volume effect (PVE) in brain PET, there have been many algorithms proposed. However, each methodology has different property due to its
assumption and algorithms. Our aim of this study was to investigate the difference among partial volume correction (PVC) method for tau and amyloid PET study.
METHODS:

We investigated two of the most commonly used PVC methods, Miiller-Gartner (MG) and geometric transfer matrix (GTM) and also other three methods for



clinical tau and amyloid PET imaging. One healthy control (HC) and one Alzheimer’s disease (AD) PET studies of both ['®F]THK5351 and [''CJPIB were performed
using a Eminence STARGATE scanner (Shimadzu Inc., Kyoto, Japan). All PET images were corrected for PVE by MG, GTM, Labbé (LABBE), Regional voxel-based
(RBV), and lterative Yang (IY) methods, with segmented or parcellated anatomical information processed by FreeSurfer, derived from individual MR images. PVC
results of 5 algorithms were compared with the uncorrected data.

RESULTS:

In regions of high uptake of ['®F] THK5351 and [''C] PIB, different PVCs demonstrated different SUVRs. The degree of difference between PVE uncorrected
and corrected depends on not only PVC algorithm but also type of tracer and subject condition.

CONCLUSION:

Presented PVC methods are straight-forward to implement but the corrected images require careful interpretation as different methods result in different levels

of recovery.
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Background and purpose: Experimental subarachnoid hemorrhage (SAH) by endovascular filament perforation method is used widely in mice, but it sometimes
present acute cerebral infarctions with varied magnitude and anatomical location. This study aimed to determine the prevalence and location of the acute
ischemic injury in this experimental model.

Methods: Male C57BL/6 mice were subjected to SAH by endovascular perforation. Distribution of SAH was defined by T2x-weighted images within 1 h after
SAH. Prevalence and location of acute infarction were assessed by diffusion-weighted MR images on day 1 after the induction.

Results: Among 72 mice successfully acquired post-SAH MR images, 29 (40%) developed acute infarction. Location of the infarcts was classified into either
single infarct (ipsilateral cortex, n = 12; caudate putamen, n = 3; hippocampus, n = 1) or multiple lesions (cortex and caudate putamen, n = 6; cortex and
hippocampus, n = 2; cortex, hippocampus and thalamus/hypothalamus, n = 3; bilateral cortex, n = 2). The mortality rate within 24 h was significantly higher in
mice with multiple infarcts than those with single lesion (30% versus 0%; P = 0.03). Distribution of the ischemic lesion positively correlated with MRI-evidenced
SAH grading (r2 = 0.31, P = 0.0002).

Conclusion: Experimental SAH immediately after the vessel perforation can induce acute cerebral infarction in varying vascular territories, resulting in increased

mortality. The present model may in part, help researchers to interpret the mechanism of clinically—evidenced early multiple combined infarction.
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Fragility of atheromatous plaque in the internal carotid artery
can be a risk of brain infarction. The activation of
macrophages by oxidative stress and the vulnerability of
vascular endothelial cells have been reported to participate
in the fragility of atheromatous plaque. Therefore, from the
view point of prevention of brain infarction, we investigated
the pathological factors which may influence the stabilization
of atheromatous plaque. Patients undertaking carotid
endoarterectomy (CEA) were continuously screened. Then,
21 samples were obtained from the atheromatous plaques of
CEA patients. The expression of connexin (Cx) which
composes a gap junction, an intercellular communication
organ, was immunohistochemicaly observed. The expression
of CD36, an oxidized low—density lipoprotein receptor, was
assessed as a marker of oxidative stress. As a result,
asymptomatic plaques which were assumed the stable
plaques expressed Cx43 along with CD36 expression. In
contrast, in the symptomatic plaques, the expression of Cx43
was few and there was almost no coexpression with CD36.
The distribution of Cx37 expression was not different
between asymptomatic and symptomatic plaques. The
expressions of CD36, Cx37 and Cx43 showed no relation to
the previous treatment with statins. In conclusion, Cx43
might contribute to the stabilization of atheromatous plaque
which is affected by oxidative stress.

Protective effects of connexins in atheromatous
plagues in patients of carotid artery stenosis

Taizen Nakase, Tetsuya Ishikawa, Neuropathology Volume 37, Issue 2, Pages:
Hajime Miyata 97-104, April 2017
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* 1

Recent progress in 3—dimensional (3D) computer technology has enabled spinal surgeons to make accurate diagnosis and detailed preoperative planning. Spine
models in actual size can also be made by 3D plastic printer so that the surgeons can perform preoperative simulation of the procedures. The author introduces
two novel applications of this technology; pedicle screw guiding method for cervical/thoracic spine and order—-made titanium spinal stabilization implants. For the
screw guiding method, preoperative bone images of the computed tomography (CT) scans were analyzed using 3D multi-planar imaging software and the
trajectories of the screws were planned. Plastic templates with screw guiding structures were created for each lamina by 3D design and printing technology.
Three types of the templates were made for precise multi-step guidance, and all templates were specially designed to fit and lock on the lamina during the
procedure. More than 200 patients were treated with this method and postoperative CT scans showed a mean deviation of the screws from the planned
trajectories was less than 1 mm at the coronal midpoint section of the pedicles. The multi-step, patient-specific screw guide template system is useful for
intraoperative pedicle screw navigation. For the production of order—-made titanium spinal stabilization implants for instable spinal diseases, bone data were also
extracted from CT images, and the implants that cover posterior surface of the lamina were designed with industrial 3D technology. The titanium cover for each
lamina was connected with artificial joint/spring structure, providing stabilization preserving intervertebral segmental motions. These order—-made implants were
printed by a 3D titanium printer, and physical property and precision of the products were determined. Animal study showed excellent kinematic capabilities and
long term safety, and preclinical studies are now ongoing with the grant from Japanese Ministry of Economy, Trade and Industry. 3D computer technology is

making an epoch in spinal surgery and new applications are still to be developed.
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Bedside assessment of regional cerebral perfusion
using near—infrared spectroscopy and indocyanine
green in patients with atherosclerotic occlusive disease.

Kobayashi S, Moroi J

Sci Rep. 2018 Jan 19;8(1):1242
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* 2

Early brain injury/ischemia is a recent therapeutic target of subarachnoid hemorrhage (SAH) that contributes to triggering delayed cerebral ischemia (DCI).
However, little is known about the role of cerebral blood flow (CBF) and neurobehavioral profiles at acute stage on functional outcome of the rodent model to
simulate clinical severity early after SAH. The present study demonstrated the feasibility of MRI-based CBF measurements using the continuous arterial spin

labeling (CASL) perfusion images for precise grading of the severity in a murine model ofendovascular perforation model of SAH.
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Sa—AEFA FREGBREMOP-KO)T T RIZDWT, MRI ZA VW EMEMABTMER NS 2 & T, PP OKBEEPAC)DEBEAFLER YD XIS
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BENZEERBRLEFREABRIGICHN, BERENMETLTWVD 3D EHEREND,

* 4

[Abstract] Delayed cerebral ischemia (DCI) is a severe complication in a patient with subarachnoid hemorrhage (SAH). In a rodent experiment, arterial
vasospasm appeared quickly1 and cerebral blood flow (CBF) measured by continuous arterial spin labelling (CASL) shows extremely decreased at several hours
after SAH2. Endvascular perforation may affect the inverted spin in the common carotid artery. Therefore, CASL CBF might be underestimated. Whereas pulsed
arterial spin labeling (PASL) with one body coil inverts both CCA and VA. CASL CBF at the acute SAH phase should be compared the CBF with PASL technique.
SAH was induced in thirteen male wild-type C57BL/6 mice using endvascular perforation technique3. The mice were set in the 4.7-T MRI spectrometer before
and at several time points after SAH operation. ASL was performed using a two-coil system with labeling neck coil and quadrature brain surface coil (Rapid
Biomedical, Germany). CASL was acquired with a gradient echo sequence. PASL was acquired with flow alternating inversion recovery. The region of interest
(ROI) was selected both sides of caudate nucleus and cortex by manually. IVH and SAH was observed in all of the mice according to the T2* images. CBF was
dramatically decreased several hours after SAH and recovered on day 1 and day 2 in both CASL and PASL technique. CBF value before SAH operation was

almost the same value of normal CBF in mice. The recovery difference between the mice may depend on their severity of SAH. Normalized CBF changes in both



CASL and FAIR looks same changes in the serial three days of measurements. These identical changes in CASL and PASL shows dramatically decline of CASL
CBF may not be artificially underestimation but a realistic physiological phenomenon. Even infarction area did not observe in T2 weighted images three days after
SAH, the pseudo discrepancy between CBF reduction and tissue damage may reflect the CBF reduction level and duration. CBF after SAH might be a threshold
level of tissue failure, therefore, some mouse appears tissue damage in a watershed area of the brain.
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(BR] FoEBEDOK HETHI (SAH) ETILEAVEERTIE, BERMAREIEFELR Y, SAHEFER L VW ERHICMESENEIRT LI LN
WEINTWDE, HFLAOHETHEFHENEIIRM S X)L (CASL) R &> TRAE SN ZXNMRE (CBF) A SAHERICEBIKICIK TS & E#HE L=
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BELEEZE., BRESLUCREOMAIZFETEIR L, CBF (X SAH ETIILERATOMEE 1.0 & L TERIL LT L 7=,

(#ER - ER]) D T2HEBRTETIMERICLP2EMEFTML. IXNTOFITCIETRS LU, WERICHOMAAH S Z L ERER L=, CBF X CASL &
FUFARDEADFET, RAEENERERL, SAHOERIZIEEIZHED L, 1 BE., 2 BRIZEETAERITOFELEECEE Lz, CASLEATH
ELEETIERAIO CBF T RTOEAKTIZIER—TH Y. _hifwanajz'@&%ém'cuévrjxwmﬁ CBF LIZIZFRI LMETH o1z, Fl=. <
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This pilot study aimed to investigate the utility of near-infrared spectroscopy/indocyanine green (NIRS/ICG) for examining patients with occlusive
cerebrovascular disease. Twenty—-nine patients with chronicstage atherosclerotic occlusive cerebrovascular disease were included. The patients were monitored
using NIRS at the bedside. Using ICG time-intensity curves, the affected-to-unaffected side ratios were

calculated for several parameters, including the maximum ICG concentration (AICGmax), time to peak (TTP), rise time (RT), and blood flow index (BFI =
AICGmax/RT), and were compared to the affectedto-

unaffected side ratios of the regional cerebral blood flow (rCBF) and regional oxygen extraction fraction (rOEF) obtained using positron emission tomography
with 150-labeled gas. The BFl ratio showed the best correlation with the rCBF ratio among these parameters (r = 0.618; P = 0.0004), and the RT ratio showed
the best correlation with the rOEF ratio (r = 0.593; P = 0.0007). The patients were further divided into reduced rCBF or elevated rOEF groups, and the analysis
revealed significant related differences. The present results advance the measurement of ICG kinetics using NIRS as a useful tool for the detection of severely

impaired perfusion with reduced rCBF or elevated rOEF. This method may be applicable as a monitoring tool for patients with acute ischemic stroke.



