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Background: It is sometimes difficult to choose anti—thrombotic agents for secondary prevention in stroke patients at high bleeding risk. Recently,
Eicosapentaenoic Acid (EPA) was reported to reduce the recurrence of stroke in hypercholesterolemic patients without increasing hemorrhagic risk. In this
study, we investigated the features of recurrent stroke patients during EPA medication as secondary stroke prevention.

Methods: Following the approval of the thical committee, stroke patients in the outpatient clinic were consecutively screened and patients who continuously take
EPA were enrolled in this study (n = 71, average age 69.7 yo). Blood sample data was adopted from the latest visit or the admission at the stroke recurrence.
According to the previous stroke history, all patients were classified into the hemorrhagic stroke (HS) group (nh = 10) and the ischemic stroke, including
asymptomatic infarction, (IS) group (n = 61).

Result: Any stroke recurrence was not observed in the HS group. Whereas, ischemic stroke recurrence was observed in 6 patients in the IS group, although there
was no hemorrhagic stroke recurrence. Recurrent stroke patients showed the higher serum level of cholesterol or the renal dysfunction. The stroke subtype of
patients were 2 embolic strokes, 3 atherothrombotic infarctions (two were compromised with renal failure and one had insufficient amount of EPA) and one lacunar
infarction (who showed high triglyceride level).

Conclusion: Hemorrhagic stroke was not occurred in our observation of EPA prescribed patients. The clinical features of recurrent stroke patients were the

existing complications of dyslipidemia and renal dysfunction.

*2

Poststroke depression (PSD) is a critical complication which might lead to unfavorable outcomes.However, most cases of PSD in the acute phase, during the 2 or
3 weeks following a stroke, are neglected because of the variable comorbid conditions. In this study, aimed at revealing the outstanding symptoms of PSD during
the acute phase, consecutive patients with intracranial hemorrhage (ICH) or brain infarction (BI) were asked to fill out a depression questionnaire (Quick Inventory
of Depressive Symptomatology Self-Report:QIDS-SR) at 1week and 1 month following stroke onset. Patients with disturbed consciousness or aphasia were
excluded from this study. Forty—nine ICH patients and 222 BI patients completed the QIDS-SR at 1 week and 27 of ICH and 62 of BI at 1 month. The PSD rate
was 67% and 46% at 1 week in ICH and BI, respectively. Although sleep disturbance was the most frequent symptom of PSD, psychomotor agitation and appetite
disturbance were the most distinguishing symptoms in ICH at 1 week and fatigue at 1 month. On the other hand, most of the depressive symptoms addressed in
QIDS-SR were observed in PSD of BI patients both at 1 week and 1 month. In conclusion, while sleep disturbance was a frequent but non—specific symptom,

appetite disturbance and fatigue might be critical symptoms to suggest PSD during the acute phase of stroke.
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(BERINT—TILT7IL—2a3VEBERTICHT—TILEDBERNITEAL, SO REEL LR ZHEL. Mg REIREE AT 5B THS, TORALH
AHRENRIE. HFEHLEEHBODEMEBGE ZEICH-Y. REEETHABRNREGLHN, BHAOEBIMERTEFIFHLESTHY ., BERRREMA
MRELE>TULVD,

(EM)EEHBRREERICIE. TPOBBFEREELZUTILIALIZEZA) T TEENEETHD, AMBETIERATSRAREFFETILF OV HED
DT ILEA LIREFENT—TILTIL—2aV BICRIEEHRIL. ZFERIRD Air Kerma B LB L Z D BRERBRTLT=,
(FENAT—TILT7IL—2av B0 B ERNFERERTE I /ILLICTHEREL

2AT—TINTIL—2avBEDBERHFFLHASND AN HIAEHSREEFTERD-1000 DY EFZEL. 20 EFICTEFEAFKEARELBIEL -
JSHNH SRR ESETE RD-1000 D AFTREREH LU Air Kerma [EDBEEMETT 5.

(#ERIEERBFOAEAEILARIRIAI60 E.30E., IEME. ZATRMGL50 ED 4 AR TH T, FRHFFICHREL-EUFERIEAIREH()DERIE. BEIR
{3 60 & T y=1.00x. r=0.98., A RIHFHL 30 EE T y=0.99x, r=0.99, IF & T y=1.00x, r=0.96. Z BI#I{L 50 E T y=0.85x. r=0.97 LL\FThELREEZRDHT-, BEH
[Z&1F% Air Kerma fE(x)& RD-1000 DE D i A fE(y) D EER I y=0.49x, r=0.96 L& EREZRNHT-,

[ZZ]RD-1000 D 4 DDLU Y ELHATSARES LAVVERZRO . TOEIEHAEASRIBESTDELRFTHoT=, F1=. Air Kerma fEEL RD-1000 D1
M5, Air Kerma ED 50% M I AR E R E LHE RIS 1=, RD-1000 [ HEHA X EF BB T —I LI X RBBAMETH D, BRREFE Y EHREBEEK
5120 MiBIEREETE=FI T LTSI LEERL X ROBHEEZ HEMIZH 1.

*2
(B #9)IEREERYI BN I R % A1 E TE 5 pCASL JE&IK. TEED pulsed ASL (pASLYEICLERTIESHE L (S/N) HEL. HAREIN TV, pCASL ;A TIXEIARM
RERBFMEI(LD) . RERTANILIEFFHEER (PLD) DFREMN ASL ERICEET L, —A. STESNKILR YT (CBF Ty )ICIEBRNEEEERERT SN
2L FD—RAIZ.ASLIEED S/NDEENEZLND, FZTSE., ASL-S/N IV TEEZEL, FREICELD S/N ZEEEL . pCASL % CBF v T DRFHEMZE
EEDBERE®RELT

[FEIRZRIE. KAEICEEL- 40 HABERE A 14, 37 X5 MRI(Siemens MAGNETOM Verio Dot) & U 32ch AyRaA JLZE ., Siemens 124t D WIP
2D —pCASL £ & U pASL % Q2TIPS Z#{# ., pCASL ;5 TlX LD / PLD %(1)1.8/ 15, (2)1.8/ 23, (3)2.6/ 1.5 # &L, HEHEEZF 2~3 EBIFELT=, ASL-S/N TV
TIE SN EEERBELZ 15 BICHLTEREICASLIEESDFEHESIVIZEREERD., TOLE S/NELTIYT LUz, FHfll&. RKINERERBE
D FE) SNR BLU T CBF #RIFEL. LEERETLT=,

(455 JpASL D S/N [& pCASL(IZLERT 058 EHEIIE FTERLT =, pCASL ED S/N Eb(E(1):(2):(3)=1:0.60:1.15 &£4Y  PLD ER(FHEEIZET. LD IiE
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RITBRELEMZEZRLI-, CBF DFFHMZEENIZ(G)IZHL TN FRILREN o=, H>T.CBFYYTDREBMEFHD—FHIZS/NHAEEL TSI ENRES
ni=.

[ZE]ICBF vy L. SHEBREICHNTLILD OPLD DIEICKYHMESNTHED CBFEZEL., F-EHERE ATV NEBIN D=6, S/NDLIEIZRD
EF(ZLV, ASL-S/N T TIZ&Y S/N DEILFEBNICEEHETE L2 LEERTH 1=,

PLD ZERIL. S/NBTEZELS=-HIZEYRLHEFE LT ENDLETHS, LD DELSEMIE S/N EINZHHEFTESD, AIEHBRAERL XREHTEE
HAAREE N H BT, EFENLETHS,

*3

[Purpose)Computed tomography dose index (CTDI) is the index of radiation exposure dose in a computed tomography examination. The weighted average dose
across a single slice (CTDIw) is calculated using the measured values of the central (CTDIc) and peripheral (CTDIp). CTDIp is known to fluctuate due to
differences in the scan start position. The cause is the influence of axial overscanning. Thus, CTDIp could fluctuate due to a difference in the scan start position
and rotation time. The purpose of our study was to verify the influence of rotation time on CTDI and to evaluate the commonly used measuring methods.
[Method] The measurements were performed using a CTDI phantom (32 cm) and a pencil ion chamber. CTDIp values were measured at 72 points at 5° intervals
at the periphery of the phantom using the whole circumference method. The scan start position was fixed with the whole circumference method. CTDIp were
measured at 5 times of 4 points in the periphery of the phantom using the general method. The scan start position was not fixed in the general method. CTDIc
were also measured. CTDIw was calculated using the measured CTDIp and CTDIc with rotation time of 0.33 to 1 second.

[Result]CTDIp at the scan start position becomes near to dosimeter was higher than the CTDIp at the other points. The increased rates of CTDIp at 1, 0.5, and
0.33 s/rotation were 7%, 15%, and 24%, respectively. CTDIp tended to increase with rapid rotation. The CTDIw measured using the whole circumference method
was not significantly different from the CTDIw measured using the general method. The percentage difference between the CTDIw at 1 s/rotation and CTDIw at
0.33 s/rotation was <2%.

[Conclusion]Our results suggest that CTDIp increased with rapid rotation near the scan start position. Although CTDIw may not be significantly affected by

rotation time, however, it is necessary to consider rotation time with a factor influencing radiation dose of scan start position in axial scan.
*4

HBAZEBRSRFEME(E, EEEBEROEFRMBEIZELT, 2000 FICTEEMHIEIHT ARSI 1%KL, 2006 FIZIE, BEHEZEDES ITHEOHRETIEEXS:
To1=. ZDE&, TOANEDESOTATIIADAHE5T ERNEREREBMICEEL TSI EEEH, 2012 FITHARSAURETICEFLL.
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HARSAUMEDEREIZEAL, ChFETLRRICEBEOENEEIL IVR RERLLREXRTEET LD, VR TOHWBREETEIEERENEELLEDH-O,
SHRIIEBERTECOEEDAMMEEIRETSELLE:.

D%k, BXRERKRTDIAARFAUERICIE, EXFHFHRFSEFOMERR, MHRHEICERTIEREDTREBTIVLELNHDT-H, HRBETHREM
HLLERITEBRERZEML, J-RIME ZBUTRIETSFELL-. — A, J-RIME TIXEERICLLT, BADZWHSELANILBEICAITEERT, ThEi
[Z All-Japan &L T® DRLs 2015 A EHEMNTRENT=.

*5
[ =, BHHY)Area detector CT(ADCT)IZ & BEEER 4D-CT Angiography(4D-CTA)D A A F Iy T —3 & REFHMMEF 189 5 F K (Temporal Averageing: TA i%)T
FAERIZAD-CTA DEEANRELI-CEZE 71 AEMARETRERL-. SE, YR 4EETE CEEEL 4D-CTA DEEZRETLI-.
[5;£)E5EER AD-CTA MDImFZEH(80kVp, 80mA, 1s/rot, Volume scan) CEI{ZEE(Hi A 77> kL catphan Z#REZL, filtered back projection (FBP), Z A LIt AR
BIERE TH S adaptive iterative dose reduction 3D(AIDR 3D) TEI{EEE R L7T=. AIDR 3D O/ XEFRE (L 4 BEFEIR-1, 2, 3, ) THo1=.

fR{BE X CTP682 TV aA—/LZALY, AT v XIZT modulation transfer function(MTF)ZfZ#TLT=. R EL, EEFIIZLDEERRBEMED CTEZEFEL
TINYITS59URBG)ED CTEEA T0HU MAYREL, FBP 8LUIR-1, 2, 3, 4IZHULVTBG M CT {EELRFEN 2HU BEICLRLETHEEZMELTT1-.
JA XL CTP712 BV a—ILEHRLY, radial frequency j%(ZT FBP, FBP % TA ;£MLIBLT- FBP-TA XU IR-1, 2, 3, 4 M noise power spectrum(NPS)% i
HiLT=. L= MTF KU NPS &Y, FBP, FBP-TA XU IR-1, 2, 3, 4 ® SNR(signal-to—noise ratio)Z&EHHL7T=. MTF &K NPS f#47(X CTmeasure ver.
096(H A CT HffiER)&HEALT-.
(458 IMTF (X FBP AN, IR T/ A R BEBREIZIEL TS 21=. NPS [E FBP THREEL, IR D/AXEREEIZHLCTIETL, 05cycles/mm LLTFIZEWNTIE
FBP-TA A®REIEMo7=. SNRIKIE, dh/E KT FBP-TA A\, BREIREE T IR-4 AREE M7=
[EE£]IR-4 TIXEREXHIZED SNR NRIFTLRBEERTMNEDS. —A, FBP-TA TIR/A XERERGEDHFARN, 172mm RREREORERDEHIZE
B9 5, REKRHED SNRICEVWTCRFEHERERLIZEERD.
(#5:R]FBP-TA [XEEAR 4D-CTA DEIEREICBNAIFETHAOEZHALAICLE-.
(R HE)ADCT TlE, FAFIVIRXTYUIZEDEEFIBEELTERIELT- 4D-CTA N AEIRETHY, FEERFEE TIZBAES LU R (- L5128 M 1788 D B AE ST
EATHS BREREEFIATIVIZAFTYUDEBEHIEUENTEETHDIH, — AT, BMTIEHR/AX(E, REFBESLIVEZHICKEEHEH, D
BRIIEETHY, CNETRBIVEBRBERGLEEBZ I I—IZELLDONANLNTE.
IRET S TA EIL 4AD-CTA DEIERENARETHAD, CNETRHEHEMGREFETH o112, SE, MERF4HETHET 4D-CTA DEEFFELHEETLT-.
FTOHE REROMERZRNRET HE, FBP-TAMN SNRIZEWTHRLRIFLHFEREZRL-.
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IR-4 TIXEARBUAD SNR A RIFCTHLEGEETAESO, 1M2mm BEOMER THIRERDEHICKEEHEETLHEERSD.

*6

[Background]Radiofrequency catheter ablation (RFCA) is a standard treatment modality for certain tachyarrhythmia. The heart muscle responsible for the
abnormal heart rhythm is ablated by the delivery of radiofrequency energy through a catheter, with the purpose of disconnecting the pathway involved in the
abnormal rhythm pathway. RFCA procedures tend to be complex, which increases the fluoroscopic time and delivers high radiation doses to patient, and the
patient’s radiation dose applied depends upon the type of arrhythmia. Although RFCA is an effective procedure for adults as well as children, the radiation
exposure involved during the procedure is a major disadvantage.

[Purpose]To reduce the radiation dose to the patient while performing RFCA, it is important to simultaneously monitor the real-time patient entrance skin dose
(ESD).This study involved simultaneous measurement of ESD during RFCA procedures by using radio—photoluminescence glass dosimeter (RPLD) and real-time
multi-sensor dosimeter (RD—1000). The relationship between the ESD values obtained by RPLD and RD-1000 were analyzed. In addition, values for the maximum
ESD observed on RD-1000 and the cumulative air kerma (C—AK) at the patient entrance reference point were subjected to simple regression analysis.
[Materials and Methods]

1. The irradiation fields during RFCA were examined by using a dosimetry film.

2. RPLD and RD-1000 sensors were placed at four sites of the radiation field, which were selected based on dosimetry film examination. The ESD was measured
during the performance of a total of 20 RFCA procedures.

3. A Pearson correlation test was used to analyze whether the ESD as measured by RPLD and RD—1000 sensors were linearly related. Also, simple regression
analysis was performed to test whether the maximum ESD measured at four points could be predicted from the C—AK.

[Results]The four viewing angles used while performing RFCA were 60° right anterior oblique (RAO) , 30° RAO, anteroposterior (AP) and 50° left anterior
obliqgue (LAO). The Pearson correlation test revealed statistically positive correlation between the ESD of each irradiation field as measured by RPLGD and
RD-1000 sensors (60° RAO, r =0.98, P < .01; 30° RAO, r=0.99, P < .01; AP, r=0.96, P <. 01; and 50° LAO r =0.97, P < .01). There was a strong correlation
between the maximum ESD measured at each of the four points and the C—AK. And the regression lines using the maximum ESD measured at four points as an
outcome value (Gy) (y), and C-AK (Gy) as predictor variables (x) was y = 0.49x (r2 = 0.92, P<.01).

[Discussion)There was a good correlation between the values of ESD as measured by RPLGD and RD-1000 sensors, and the measured ESD values similar with
both modalities. In addition, maximum ESD by regression analysis between the maximum ESD and the C—AK was estimated to be about 0.5 times that of C-AK in

real time. While the cable of the RD—1000 was not radiopaque, the RD—1000 sensor was visible on fluoroscopic images. Since the RD—1000 sensors can be visually
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recognized, the operator tended to refrain from irradiation of X-rays.

*7

(B ]2 ARG E DEEEREM CT RICH TSN EE D EHEMZE b(early CT sign) DHEFICIIRABEET D, SEIL L ILEEEREL CT BIZ, B
> B8 pl % (Iterative reconstruction:IR i FAiR)Z @ AL . early CT sign DfEHR EIZHF 5 TEAMNEETLT=,

[FHZINUDIL R+ THRGLIZEAER B i CT /8% Filtered back projection(FBP iX)H KU IR G A CHEBALz. BERRATA REIL 5mm, R, FKIE 3
BERS LA (BRSP4l CT ASTEITIN =AM HANEEES &L, FBP ZH KU IR S %% ASIST-japan TH RSN S early CT sign () ASPECTS fBE( 5 585 F
WTHREFHEL -, #ET A A, B CT LRAFHIRESNILBRABEBGORETHICHT 5. REFFMIZLSD FBP EZEH LU IR IGFED early CT sign
@ ASPECTS fEIEZF LLEIL . FBP iAB KU IR &AM early CT sign DIRHFEEFMLI=, CT EE (L Z Aquilion ONE,

[(BR-ZRIRNEFMOBER. FBP JELLLELT IR IGHZEZAWLSILITKY. ASPECTS 5348I2&5 early CT sign DRHEELAF LT HERZERL. REIE
early CT sign DiEH M EDRIREMEITRIZESNT-,

*8

(EMIBEEREBSLIUREBERICBTBBRERDOBEEIADELIBTFEF > THEYRELEAONIN, TOZIIEABEREECLIERICE I
DT M OBEREICKEITHENETHD, EHBREZDHLHLEDLE TEHET A ENHEENEHIEKBEED LTIVAREE X RiFETo1=.
(&AM SPECT (ECD) xR ELT=, 99m-Tc % 800MBq ;AL . AT X EESEITARRNTOMIHERGLITE (RD DA MERLIZEA TI7UMLIZEHA
LTz 855965 21125 01 (EREZZRE) ISDOVWTI7URLFERKL. 50cm R TREHZAVTHRSRELAE LS MRZER Lz, ER%SRE
BREFE Y — A A—4 AE133V (i )

[(ERIBOoN=DHARILARAD RIDSADELERBLUI-HIREL ST, FHEBERSENBRERITODVTIIHREZRELIZI7URLIZBVWTKEUET
LTz RIDOBEUNLEMBESMICHELEAIRFAH LN HERSINT-,
(BR]D7UMLERAVASLECERBRESTOEILEE ST S ENAEETH Tz AMAAD Rl FHELELGLKRTLALH. BAABHIEIREZ AL
EREERICERTEREMNMTEIENTE, BIECEBIZERTHSIEEZ NS,

*9

(BEKLETHMmMABZE W T, BRKRMEEEOME. FHEAOERECHROFRFAGE  HIORDBEDREZRIHEFELTEETHD. F
HAF<HETHIAIISHEITENT-FEE CT-Perfusion Moo NTERT YT LEEE LOBREERELI,
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[HE]RRIEEET H M5 THEBREF CT-Perfusion ZHE{TL 1= 20 5, CT-Perfusion M5 ELNIERT YT D55, EHFABM (MTT)ZRANT. BERE
FEHLz FEEEOFESL T RRARNELES(Z&D 2 5E (WFNS 258) I CEHiiL 7z, EHINBGERTEE WENS 2 5EICEIT5T L —FE -
EtLTz, CT ZEE (X E Aquilion ONE,

((ERIBGEREIETTEICON.WINS DT L—R LSS (TRENEBLD) ERZER LTz, £, BRBIRED H LA TIE., cHAE LB L TRERE
MET I BERELST=,

(ERIERLYBERTEE WANS S EELEOBERMELN RSNz, REFNCHALTENSEEELZILET HILICKY . FRICHIEEREREZFRTLHIEN
TE. REICADEIRES(SIVI TOREMNTRETIEBLNEEZ S,

*10
(B #I] TEER 3D-CT-Angiography(CTA)[FEEERN ~ KBRS MR HEBE THY . EEZNREB I EAL—F TAFBINBETH S, SE. EEZFEAFIC
L—bEAZET5HE(AIZEEAK) ERALT, 385 3D-CTA DEEMRIZOVTHEDL—FEE R ELLER, BREELT=,
(FEVRIELI-EEZFEANEEIUTORY THD, HEDL—FEEEIL 4ml/s Z 10 DEEATHRE 40ml, AIZEEAEIE 12 W OEARRSSG. 8l 5 #E%E
4~3ml/s ITIRFEAIZE . 2Dk 7 % 3ml/s EETHRE 38ml, MEATHEITINTz, 50 FEHIIZDULNT, IKE 60kg Kifi& 60kg WL LT 2 BEL T, KEIIRS - 425
AR - NEAEIARD CT EX LBz, MEDBEE R, FE. 4. KEITEEZELGL, BEAMIVIDREIX. R—FXMYF I TWW WL ZEELT
1To1z. CT ZEEIX Aquilion ONE(RRE) . 121493 —I& Dual shut GX(BBRABTHE)

[(#ER. BRIL—FEFEE T, 60kg LLEDBIZHLVT 60kg RiFDFHIVILKRENRS RUHLREBARD CT EEAEITETL, EERELREN oA, AIE
FEANETEH2HBOCTHEICEEENRONT | BEREL/ NGz FAL—FDOAIEICKYFABBAERL. AEITKFLEVWRELEZEZDRER
BNBIEMNBALMHST=,

*11
[BEMIMRIBRE CIHMERESZERTUYEBZASZLICE>TAMILAREIL . ZORECKYRE T IEET (IBRBEICEIOTIEREE LS, Siemens 1L AR
HILHTL—7RXTHA Quiet [ ERBIZDILE ENYOYIYEZZARTLILTRELZBRIELIENAEETH S, SE. EBRFIAZEEL. Quiet
TSE ;% (qTSE) IZ DWWV CTER RIS Z1To 7=,

(A% E & siemens MAGNETOM Skyra 3T, BRE BIFE 2RI MT 901 A, BIEREA U MBEOEA S 3m, BEF ImEREL. qTSERITTI7URLRBEEITLY.
U= ZANBRELEHFADEELANIIEREL =, qTSE EDIRIEEH(X echo spacing(ES) EESN TE R ZEEL T, TR=4000ms, ES/TE=(12.9/90), @D
(14.2/85), (@(15.5/93).
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3)(19.4/97), @)(25.8/104), (©)(49.9/105), matrix=325 X 512, RS54 A[E=5mm, BW=140Hz, TF=10, iR{R ¥ E (FHEMEEL. T7U LD ER D fEREEY 3
VEREBL-, T MRICREZ/{ON-RIUTAT7HIREL. $HEZEH@EL-,

($E5 )qTSE JEIXHEE TSE JEICLERT 710~90%RREDBEELANILTH21=. ES ZEET I FEBEERBEDENSL. ZRSMBEEFIET L. RSUTA7 iR
BOKE. BERN. REDEHOESEMET L.

[(BERIEHEOLQETIERREALREEDEETHY. BERFANAEETHIEEZON Tz, FHQ. @, OTIEHREENETLIZ.ES DERIZLDTS—)
VODRAEEZ NS BBIGE T2 EMOEVEB TERENKE BRIATIIIEZETHIENTESNT-,

*12

(BEKELETEHLOFICEWT. BERMNEEEQFMIE. FHEAOEECHEDOFRFALGE HOBROEBEEOREEZRIIEELLTEETHD. S
B R (F<HET H MBI ZHEITINT-EEER CT-Perfusion MoBFoN = ERT Y TEEEELDBEFREEREILT-,

[AE]RRIEEET H M5 TEBREF CT-Perfusion ZHE{TL 1= 20 5, CT-Perfusion M5 ELNIERT YT D55, EHEEBM (MTT) ZRANT, BERE
FEHLz, FEEEOFESL T RRARNELES(Z& D2 5E (WFNS 258) I CEHiiL 7z, EHSNBGERTEE WENS 25EICEIT5T L —FZE -
ETLT=, CT EEIXHZ Aquilion ONE,

(ERIBGEREINETTAICON.WINS DT L—RHEED (RENELD) ERZER LTz, £, BRBARED HLHAITIE., cHUE LB L TRERE
MET I BERELST=,

(ERIERLYBERTEE WANS S FELEOBERMENTREINTz REFNCHILTENSEEEZILET S LICKY . BRICHIEEREREZFRTLHIEN
TE REICADERESI(ZIVI TOREMNTRETEBLNEEZ S,

*13

[Objective]lSeveral methods to correct partial volume effect (PVE), based on magnetic resonance(MR) images, have been proposed and utilized widely in PET
studies. However, procedures for partial volume correction (PVC) have not achieved a sufficient consensus on howwe should perform PVC for brain PET studies
yet. We aimed to reveal effects of data processing procedures in MR-based PVC: 1) PVC algorithms; 2) MR segmentation; and 3) post—-reconstruction smoothing.
[Methods]Brain [18F]FDG PET scans with five healthy controls (age: 61 — 75 years) were per—formed at 30 — 60 minutes after intravenous injection of [18F]FDG.
Stardard uptake values (SUV)were calculated from PET images reconstructed with filtered back projection (FBP). To reveal the effect of post-reconstruction
smoothing, the reconstructed images were smoothed with Gaussian kernel with 0 — 12 mm full-width half-maximum (FWHM), corresponding with 5 — 13 mm FWHM

in final spatial resolution. The SUV maps were corrected for PVE with two MR-based voxelwise PVC algorithms: modified Muller—Gartner’ s method (mMG)
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(Muller—Gartner et al., 1992); and region—based voxelwise (RBV) (Thomas et al., 2011).First, the SUV values and their intra—region variability (%CoV = S.D. / mean
* 100), as an index for uniformity at each region of interest (ROI), were compared among two PVC algorithms and without PVC. Second, SUV values with PVC
based on different MR segmentations were com— pared among three MR segmentation methods: SPM12, FAST on FSL and FreeSurfer. Finally, we compared
PVE-corrected SUV values among with post—-reconstruction smoothing with the 0 — 12mm FWHM kernels.ROIs for comparison among PVC algorithms and
post—-smoothing were determined automati—cally with FreeSurfer. For comparison among the segmentations, ROIs based on automated anatom—ical labeling (AAL)
template masked with gray matter (GM) mask, estimated with each MR seg—mentation method, were utilized. The results with 6 mm FWHM post-reconstruction
smoothing were compared to reveal the effects of PVC algorithms and MR segmentations.

[Results]SUV values atGMregions corrected with both RBVandmMGwere significantly higher than ones without PVC (p < 0:05, paired t—test): for example, 4:8
1:2 without PVC; 8:2  2:2 with mMG and RBV at whole cerebral cortex. Intra—region variability was improved with RBV in all cortical regions: for example, %CoV :
19.5% (without PVC) and 11.4% (with RBV). With mMG, the intra—region variability increased in some regions, including occipital cortex. SUV maps corrected with
RBV were visually different among the three segmentation methods: the highest SUV with FreeSurfer and the lowest with SPM12. The corrected SUV values in
cortical regions were significantly different among three segmentation methods (p < 0:05, ANOVA), ex—cept for in sensory motor cortex. The inter—-method
differences were 24% at maximum [FreeSurfer — SPM12 in occipital cortex]. Few differences of SUV to without post-reconstruction smoothing (< 10%) were
observed with post—reconstruction smoothing with the kernels smaller than 6 mm FWHM. Large differences (> 10%) between without and with post—-smoothing
were observed in some regions with larger kernels than 8 mm FWHM.

[Conclusion]We revealed three findings: 1) PVC with RBV can improve intra—region unifor-mity; 2) SUV values with PVC depends on choice of MR segmentation
method; and 3) excessive post-reconstruction smoothing induces bias of outcomes with MR-based PVC. Our findings show evidences to build consensus how we
should perform PVC in brain PET studies.

*14

[Purpose]The rapid increase in Alzheimer’ s disease (AD) patients has become a critical issue worldwide. Early diagnosis of AD is important and widely considered
as one of the principal goals for AD care. Neuroimaging examinations have reliably contributed to early diagnosis of AD. Structural MRI is the most commonly used
for diagnosis of AD because of its high spatial resolution and tissue contrast, while nonenhanced CT is generally not recommended since it is less sensitive than
MRI in detecting AD. However, in some countries, the use of MR imaging is limited because of the high cost and the less availability. Due to these reasons, CT
could be a favored method for identifying AD patients in many countries.

The enlargement of the temporal horn of the lateral ventricle (THLV) on CT or MRI images is an accurate diagnostic marker of AD. The atrophy of the medial
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temporal lobe (MTL) is usually recognized in AD patients. The MTL atrophy causes the enlargement of the THLV adjacent to the MTL. Recently, we developed a
z—score—based analysis of the THLV volume based on a voxel-by—voxel analysis on CT images. The previous study showed that regional mean z score of THLVs
calculated using the method was highly correlated with the volume of the THLV for 50 subjects (R2=0.94) . It demonstrated that the z—score—based method has
the potential for quantitative estimation of the volume of the THLV on CT images [1]. Therefore, this method may be used for indirectly evaluating the atrophy of
the MTL that results in diagnosing AD.

In this study, we evaluated the performance of the z—score—based analysis of the THLV volume for detecting early AD on CT images.

[Method]The semi—quantitative analysis method consists of four steps, i.e., anatomic standardization, construction of a normal reference database, calculation of
a z score, and calculation of the regional mean z score in a volume of interest (VOI). The regional mean z score was used as an index of THLV volume.

First, for anatomical standardization, all CT data were transformed into a standard brain atlas by use of SPM2 software. Second, for the construction of a normal
reference database, two control data sets (mean data and standard deviation data) were constructed by computing the average and the standard deviation of the
CT value from the normalized CT database created from 40 normal subjects. Third, a z score was calculated for each voxel of an input data using the two control
data sets. In the fourth step, two VOIs that covered the regions of the right and left THLV were created. Finally, the two VOI masks were applied automatically to
the z—score dataset. Within each VOI mask, all z—score values greater than or equal to 0 were extracted and the regional mean z score was calculated.
Fifty—one AD patients (mean age, 76.8 years; age range, 60 — 88 years) and 33 controls (mean age, 73.7 years; age range, 62 — 82 years) were used in this study.
We selected retrospectively the 51 patients with a clinical diagnosis of AD according to the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition
(DSM-1V). These patients were classified into two groups of early and moderate—to—advanced AD. The former group and the latter group comprised 13 patients
and 38 patients, respectively. The Mini Mental State Examination (MMSE) scores for the early AD group and those for the moderate—to—advanced AD group
ranged from 24 to 29 (mean, 26.1) and 11 — 23 (mean, 18.2), respectively.

We applied the z—score—based analysis to the above mentioned AD patients and the controls, and obtained 71 regional averaged z scores.

[Results]Figure 1 shows box—and—whisker plots indicating the distribution of the z scores for the early AD group, the moderate—to—advanced AD group and the
control group. The median values of the z scores for the early AD patients, the moderate—to—advanced AD patients and the controls were 1.30, 1.61 and 1.04,
respectively. The z scores for the early AD patients was significantly larger compared with the controls (P = .0017), and those for the moderate—to—advanced AD
group was significantly greater compared with the controls (P < .0001). The area under the ROC curve for distinction between the 51AD patients and the 33
controls was 0.826.

[Conclusion]The results obtained from this study showed that the z—score—based analysis of the volume of the THLV has the potential to detect early AD on CT

images.
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[B#]CTDI [& CT REIZH T EHILIREDIFIETHD, LHL., LHZE OB EE FESHBRIBMLEICKVEET LN TV, Tk Axial ARDF—
N—REYUDEETHYEEFHEICKYEET HIENEZONS, T THESRFREDEZEND CTDIw [C5EZA SR EEHREIL . — A&7 CTDIAIE ZDZ A1
ERREILT=,

[(AEICTDLRIFE A 32cm 77U LD EAD— RICIREFHZEELEBHFIRMEZ 5 MET72 A Bt BAMBEELREDOBEZREAE Lz, ChEEER
BFME 1.0 2. 057, 033 W EN TN TRIELTz, L5 72 mDFE{EZE CTDIp ELTHWWISE (UTLEZR) LRFFHBRZEEE T AT 4 = 5 EAIEDF
HEZFAL-15E GBEiX) CHERRB%EZE X CTDIw #LLEL 1=, CT %&i{& (X SOMATOM Definition, ¥ & 5t(d Ray safe X2 L /=,
(#ERVAEEXBHFABMENRELIENZE LRL, SSHICEERBNENMEELRLz. EFEX 1.0 7,05 #, 033 FEETENEN 7%, 15%.
24% TH>T=, Ff-. BlEEHHEICELS T RIMBRMENMRETHIOBNSERFEEDMEIZUNER L F=(Fig1), BIFEEDELZLS CTDIw DIRE(L 2%UNTH>
1=(Table 1),

[(ZERIZHORRAFA —N—RFvUICEE_ERFEEZONDS, BRFFRUEREOREFEEGREICEYREELLLTVS. LAL. COEEE
CTDIW TILIEE T A ENTELRNEDEIENNETH S, Axial scan TIEEEGERELHIIBREICHETIRFELTEETILENDH S,
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[ B #9)5E %R 3D-CT Angiography (3D-CTA) MEMEER1S (L, HEF D multi detector CT(MDCT)IZANZ., 320 3| CT TIXEHRE 4D-CT A4 F3IvIimEwT—4%H
W= ANEMEINE XA EIRETHD. -, EEERERIL, filtered back projection (FBP) D IEHY, FZERF UG FAE# A (iterative reconstruction: IR %)
NEDEETEEIN, BERFEZHEZRETNS. LKL, BEERRGEEOEVNIEEDERZLELLIEZERLHRINSG-O, FHHFTHmIEIERELER
5. AMEDBEMIE, BEENENFHASNEIRI7URLFAVT, BRIRFBIENELS 3D-CTA EHRZOFMEITMEITSIETHS.
[(FEVRIEICIEESMEELEENEE S SUERMEE AT HEET7 A (RD-H2, EHF ) FALV:-. ®REEMEX, BEXE 120kv, EEF( 270, 90,
30mA, BIREIERFME L 1 7. EMEBEER (L FBP, 1= IR IGAi%(E AIDR3D () Weak & U Standard T#HY, Standard A Weak &Y 1/ 4 XIERATRLY. RS54
AEE 05mm. #&EHA%k(IL, modulation transfer function(MTF), noise power spectrum (NPS), signal to noise ratio (SNR) ZEF{liL7f-. MTF (%, &b
B/AXDREMNDIEWNEE SD TTMEFEHLTAEL-. BIEIEZAIEHIR (3mm F) DBEEME(ZDLNVT, circular edge 5% FALVTITo7=. NPS (X 270mA
DEE, F1- 90mA H XU 30mA ([FZNEFN 3, 9 EHDIREEE (LT, 90mAX3, 30mAX9) FIEFHMNIELT- 270mA HEDRENREFDEEZICDON
T, radial frequency jEZFRULVTR®T=. SNRIE MTF EEXUNPS &Y, V' MTF2 / NPS DEHRKIZTRSHT=. MTF, NPS, SNR £4I1Z, 270mA O FBP & 90mA X 3
HEY 30mAX9 ZLEELT=. A CT & & (X Aquilion ONE (BZ), MTF KU NPS [ CTmeasure ver. 096(B A CT FffiFR)EF AL TRHT-.

[(#5RIMTF [ 270mA FBP &LEERL T, 90mA X3 Tl Standard T 10%MTF AME T L1z, 30mAX9 TIL IR i FHiET 10%MTF AV KIRIZIETL, Standard TIRE
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T o1=(Fig1). NPS [& 270mA FBP &LEEL T, Weak, Standard &2 90mA X 3 TIXE BRI AR ZE Tho1=H%, 30mA X9 TIZIERE KEE TNPS ANET
L7=. SNR [& 270mA FBP &EEERL T, 90mA X3 Tld Weak, Standard &4 (R BLIRBUE A RIF THo7=HY, 30mAX9 TIFERE K EI8 T Standard HNEEZRL
1= (Fig.2).

[(BR]EREEBRDOMETHS 30mAXI TIE, Standard [TEWTEBMERICHHE I HEFREBULD SNROASWER THoTAY, 105MTF A KIBITETL
f=. &Y, SNR NEETH-THONERREOBRMER LICIEIKREZFELANIENHEINS. AARKLY, MEFEHERICELS 3D-CTA [THEWLT, KL
EERTIHIRIGAEICES /A XERMRLYE FBP ZRAVTHEBEDHEREZEELZERERNEELLEERD.

*18
LHEEX TIX 1990 £ 5 0.5T-MRIAFEEIL . 2016 F£4 AASIX1.5T-MRIA 1 BE3T-MRIA 2 &, 513 EREIL TS, BEERFEEIICHULNT, HLESRER E1% (DWI)
FRMRNEEEZRHICHE TERERLEY— VRN, SNRAMEY —47 2 R &Y LLESRE LVEE TH S, DWIEHEZ B SIZIETEED /LA —S 2 R (2]
BAE SIS (MPG) ZENINT 2 ENH D, K (& MPG % 38 ERIZENNNEE 5 3E (Orthgonal %) A E R THho1=HY . IED MRI TIL 3% (3-scan trace i&) .
HAHNLAEHE BFICENINE B 5% (4-scan trace (&) M A[RELARY . KU TE A KEHESN SNR BRI LT EHEE LN TV, -l P—A2 X MRI [Z[F RESOLVE
ENRESINTHEY. TOEEICKYVEBOEAZERBTHENTEDLSITH Tz, SEICH LD DWI DERKRFIADKIIE B#EL T, MPG EIINEGEIZELS
SNR DFFfi&. EHRDEH% RESOLVE AEREFKEZLLEARET LTz, F-. ERRFIRAZZE LS IEICELS ADC E~NDEELEFFMLT=,

EeEi#% 59 B 8L L. Orthogonal %= 3-scan trace % *4-scan trace ;5D 3#;E T SNR Z#5EfiL 7=, F1= RESOLVE ;% & 4-scan trace ;A TE{E D EH % LLEHR
Lz BEBERRIEVTNET7UNLELTZ, ADC E~NDFHE IR EEZB-BERI T+ 7 EIREFMRELFFMLT-,

T7URLEERDFER. SNR (& 4-scan trace ;EMMEGELLLE LA TR LLI=H, IRIGEFREIA 10 IEEEER LS -, £=. RESOLVE ji& 4-scan trace ;A TIE
RESOLVE EMNERDEANEBIN-ACELLRBBMAETERLZ. RIUTA7RELIFER.ADC BEIEVWTIOFEZEILFEELGEIRON G,
f=o

LI EDEERIERKIY ., HHEEXIZHT5 DWI OERIL DWI KEMITESMMKIEELGLE TREEITLRERMICHINLH LI5S (TIREEFH A FELY 3-scan trace
EICTREBL., ZDMDI5EIL SNR DR 4scan trace ;EIZTRIELTULVSD, DWI KB I E (ZIERE - BB EBDIRMBICE R T B EH D 74LY RESOLVE
EITTREBLTEY  FRBEETREN/NS BRHOSEILRGEHEN ST thin slice TIRIZL TS,
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Introduction: Partial volume effect (PVE) due to limited spatial resolution of PET causes spill-over of signals from an interested region. Degree of the spill-over

depends on object size and morphological change of the interested object. For example, atrophy in cerebral cortex reduces apparent radioactivity by spill-over of
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the PET signal. Region—based partial volume correction (PVC) has been proposed and widely utilized in brain PET study. However, few studies have investigated
dependency on object size in PET measurement corrected with region—based PVC. We aimed to investigate the PVE in brain PET in terms of correlation with
cortical thickness derived from MR images.

Methods: [18F]FDG PET scans for 30 minutes were performed with five healthy volunteers (HV) and 27 patients with Parkinson’ s disease (PD), including ten
without any cognitive impairment (PD non—cognitive; PDNC), nine with mild cognitive impairment (MCI) and eight with dementia (PD with dementia; PDD). The
acquired PET images were smoothed with 6—-mm full-width at half maximum (FWHM) Gaussian filter to reduce noise in PET measurements. Final spatial resolution
of acquired images was 7.5 mm FWHM. The PET images were corrected for PVE with geometric transfer matrix (GTM), region—based PVC method (Rousset et al.,
1998), with 7.5 mm FWHM Gaussian kernel as point spread function.

Thin—sliced three—dimensional MR T1 images for the all subjects were also acquired. Regions of interest (ROIs) for each subject were automatically extracted from
the T1 image with FreeSurfer software package (Fischl et al., 2004), and merged to 19 regions. The extracted ROIs were utilized for PVC with GTM. Cortical
thickness in each cortical ROI was calculated with FreeSurfer (Fischl and Dale, 2000). Single regression analysis between the calculated cortical thickness and
standardized uptake value (SUV), normalized with global mean, was implemented to investigate the dependency on cortical thickness.

Results: Normalized SUV without PVC in parietal and temporal cortex correlated with cortical thickness significantly among all subjects [r = 0.369, p = 0.038 in
parietal cortex; r = 0.535, p = 0.002 in temporal cortex]. No significant and inter-subject correlation between PVE—corrected SUV and the cortical thickness was
observed.

In one HV and one PDNC subjects, negative and inter—regional correlations between SUV without PVC and cortical thickness were observed [r = -0.742 in the HV
subject and —0.859 in the PDNC patient (see also Figure)]. These negative correlations are inconsistent with expectation that spill-over at smaller object induces
larger reduction in PET signal. Regional SUV with PVC in 17 of the subjects were also negatively correlated with cortical thickness [r = —0.950 to —0.711].
Conclusions: The results reveal dependency on cortical thickness in SUV due to PVE, and indicate that PVC can remove the dependency. The unexpected
negative and inter—regional correlations between the SUV and cortical thickness may reflect existence of error in calculation of cortical thickness and extraction
of cortical regions. The findings indicate that PVC can be useful to correct the spill-over with morphological change such as atrophy, however, we should pay
attention to validity of extracted cortical regions.

References: Fischl, B., Dale, A.M., 2000. Measuring the thickness of the human cerebral cortex from magnetic resonance images. Proc. Natl. Acad. Sci. 97,
11050-11055. doi:10.1073/pnas.200033797

Fischl, B., Kouwe, A. van der, Destrieux, C., Halgren, E., Ségonne, F., Salat, D.H., Busa, E., Seidman, L.J., Goldstein, J., Kennedy, D., Caviness, V., Makris, N., Rosen,
B., Dale, A.M., 2004. Automatically Parcellating the Human Cerebral Cortex. Cereb. Cortex 14, 11-22. doi:10.1093/cercor/bhg087

_35_



Rousset, O.G., Ma, Y., Evans, A.C., 1998. Correction for Partial Volume Effects in PET: Principle and Validation. J. Nucl. Med. 39, 904-911.
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VEBETHMBECHMELHEICLOMMTEIE TZETMT 5=, CASL FZAVWTKLETHMET LYV ADORMMTEZ ML=, DR SAH Bk
DM iR E FALNREEEL TERESN -, BBBIRO RENRETLENE LOBERERLSLDD . CASLIEDHERMENRSNzEZZLOND,
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Aim: The use of background suppression (BS) is strongly recommended for ASL measurements to improve image quality, by reducing physiological noises and
motion artifacts. However, BS pulses are also known to reduce the ASL signals because of pulse imperfection, potentially causing significant underestimation of
CBF. The aim of the study is to investigate the effect of BS on quantitative ASL CBF measurements.

Methods: ASL CBF experiments for five healthy volunteers were performed on a 3T scanner (MAGNETOM Verio Dot, Siemens) using 32—channel head receiver
array. For each subject, 3D pCASL acquisition was conducted with and without BS (Siemens work—in—progress pulse sequence). Sequence parameters are as
follows: labeling duration = 1,800 ms; post labeling delay = 2,000 ms. Image quality and absolute CBF estimates were compared between the results with and
without BS. This study was approved by the local ethics committee.

Results: Image uniformity and SNR of CBF maps were significantly superior with BS compared to without BS. Regions—of—interest analysis showed that average
CBF values in cortical regions with and without BS were 34.4 and 44.2 (mL/100 g/min), respectively.

Discussion: The present study confirms that background—suppressed ASL provides better image quality, but underestimates absolute CBF values. The degree of
reduction in CBF estimates by BS, approximately 20%, seems to be consistent with the measured inversion efficiency of BS pulses (e.g., Garcia DM et al. MRM
2005;54:366-372).

Background—suppressed 3D pCASL should be carefully used for application in which the determination of absolute CBF values is essential.
*23

BRSO TRICEY MRIBEOHELHEA TN S, BELLBEIERT 2BRISHY . B2 LERREICH D EBEMERHLLI, quiet TSEHILH
EMBELSRENEDOD. ES £ 15040 LETHEAMNEMABEDL L ABEETHY., BW DEMTLEENMETT52E05. HOEB LN EETHS.
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MRI THWONB/NSLILA A=V POEFERDEF o RN EFRANTEBONHARIRESEARTHILET, B—DEBRERIAETHD. B
—OMILOERIZESR, S/N DEVEEZLAFON, ERECIREDLABETHILGEF AN L. —A, MRl TIEEENASNHETEEBEBG LS, ENMNE
SEREESOMMEEZFALLABERLEON, MHEEGISERNDOHEILEIMEEETSIFELRARINA TS, MHEERICHERLHDHEHILE
DHEHET HLFHEHLLD, PUATIHUHERICEERAHETLEINGELNHS. Z2T, AL, MHERICHERNHETLESIRRERETT 5128 MRI
A ERBERGEEREI L. RERIRKARISEDT7UbL%E 3T MRI & (Siemens £t Verio) T 12 D EF v RN ERWVWTRELIZERIZDLT,
FNENDAMIIISEONF-HILBES LML TORE, BE—a(I)LIZL2BEREBRTE, HHEERICBVWTEHEANTEIIENERTE. 20
CEMD, HERICRONSFESAIE PLAICBVWTEROAMNILEERT 5O DEBRBEER T IILTVXLETHAREATEES a/ILEOESHEEIZKY,
HLTWBETEEMEAE Z SNz PLEASWTHHEEGRNSEERZROICE, MAEEEESTHTERTIEZERTIHEDFENDELELEZLND.
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(B ]EERSTHHREFEZR E S D Publication105 (XIS EL NILIZDNWTEEHLTLSA, IVR IZEWTIE, iiFDBEFHIIEEREDOLEMLEINT
W5, AR TIEEBARFEMICHTEEEWIIBEANEN B R LN TOIREAE I IV LEADREERZBRREICLT:.
[(BENDTILEA LEREET (RD1000) D 4 oY —FMIE 77U R LICBEATL, X SRIBEEITN 4 Lo —DREFEEMREICTHERL. 2R ERE T ILL
FEALICEREL, BICHEI7UNLEREANEIILLTIROKRITHEL, MADKRERIEI,/LLIZ RD1000 D H—FREFFLI-. 3. ZRIRML 50 EA
MIZT, EEE 80kV, BEFK 500mA, /XJLAIE 5.0msec TY =T I)LiFEL:. REIFEERTOBEEMREE 250mGy &LT=. 4 LERDLDHTEDOIL—F>
AMICT, BIREISEHE T X RIRFIL, BHEFLBREDEVEZRETLZ.

[(#5]RD1000 M 4 £ H—DEENREIZL 0.3% THo7=. ERTRML 50 EARICTEFTLI-FER, RD1000 DEILIE 77 LREIZT 269mGy ITXL, B
BLTIE 397mGy THo1z. BEAE I IILLORILELES ENBALHIZHEI oz BEBIE IV LERAVTIL—F U AR TRNFTEHEZELLER, Bt
FOEENHASHCELY, BIEELHLNIEE LNRVVERTH 1=

[(BRIREAE I I LEEES LICRETABREBRRREAEL, BHEREAEZTHLIN, J7VMLRARELLR T LHEEFZABENKRELGLIRHFET
BREHELTLVz. Fz, EEOBHBFOEELNBHRINT, FENVETHD. LRIRMHI50 EOQOT7UFLRECTORERHNTICIE, BEEEEBLISILERE
RICEDEEULNFEL, BEEDEIABERRICEE T LN of-. [BRIBEATEI(IILLEZES LICHRELTRERETSHEIL, BEEANKEESL
BREFHELTLMz. Fz, BREFOERELTHICHEIN TV,
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(B8 CT IZ&DIEREEMI(E CT perfusion(CTP) MM—AZHIIZAY, BRIV T2 F(LBEMETE S EIIHEEFEEL, TOEVWIBTHERBRICHETIILN
WESN TS bhbhlk, CTP DEHRIGEFZEGRZMEFHLTHER 2 FESOEGZAVWV-EELEEGICIYELZFFMHETSHLOFEEZEEL-.
SEIX, BEEFELECTP DEREBREFLLELT-.

(FER)RZRIIMERBIROISHELH S AIMRAESIUREGFOBME 74, &5 A (FHEH 6381107 %) THS. CT EE (X Aquilion ONE(EZ)FERAL
f=. CTP (& 80kV, 80mA T 1 ¥ 1 [RIExDEFRFEITLY, 1 RRERDERT 1 F3IvIT—2ELT 05mm RASARETEGBEERL-. BonifEis 113
P T—RIZDWNT, BERIO D RINENRSICBEDEEZREL, EFICL - >THEEETSELEEADFY CT ENRKERLI-EAIZHIEZ 2 9
MNZ1=5t 5 &2 AIELIHE (early phase) EL TIEF Y LT-. =, early phase BEERDE 5 W DF (3o T —4%ZEMBE(I4E (delay phase) EL THE
SEILT=. Early phase KU delay phase & 5mm D ASA RAEIZEHLT-1&, delay phase / early phase Z B85 EI{& (phase ratio image) ELTEHLT=. #L T,
phase ratio image & CTP &R E {& Tdp5 CBF (cerebral blood flow), CBV (cerebral blood volume), MTT (mean transit time), B & TTP (time to peak) [ZD
WVT, RRINEIARAES Z B DR &L TR AR Al L 2 L ER L 7=

(#52R) Phase ratio image D BRI AILLIEX, CBF, MTT, XU TTP OB AIRAILLEFLVERZEESHT=(R=-0.77, R=0.77, R=0.88). —73, CBV DB AIfZAItLL
FIFEAEHBMNROH NN >T=(R=-0.17).

(% %) Phase ratio image [£ CTP O CBF, MTT, £&U TTP ERIRICEMZERHLISER THARREMNTRSW . BEREEMAIOMITEIEEAEFH|
[2&5 CTEELTRMENTIZI-HEHRTS.

*29
SMEAKAEZE DR E (< MRI- HR 8RR ER & (diffusion-weighted image; DWD) MERTHAZEIE IO NTULNSAY, RXHEZE (D fm A& 52 B X0 AT 3 A4 RE I 58 13k D B4
SRl S AR T B

BRI SVTEE, 7T7O0—LMEEEE, DEENREREICKISH, REICE DWWV -EZZHMAEETHS. 7V TEEIIBIEFERICIVELS
BETHY, BESLEOBELICHESIHBIRBEILEZERIT/NEIRNAETHESVTEEZAL, MEIIRABET HEM/NEMEELC S, T2x&FRG O
FRIFGTH/NEIMOREEREMNFUVA, blooming effect ZF > TEFDMEEHY A X KYITKEGHIND, £f-, REB/NMEZEIHERE, MRI TIETRZ AL
LEONTERD, RABERSLOBEETEESINA TV, REFHEENHALA TS,

7TA—LMNRMHEECEFEBROETISE >TELIEEESRBEEELEDN, BERORBANFEBIRDETIZES RERO S HBEEETTE
KETTRERENNMIL D XZBERIBIROETICE>THONIDMNEREINDS (R), E—OHEBIROETISH>THEBENRONDSZLLH D, HI-
- BRARMEIROREHICECBEEETDKEEELEDN, LELIERAORNEBROEERELZRDH S, NEEIRODIXEEGLICE /NS MEHAE
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BIREGOTERMLTREEI/MEEZELSIELE, MERTLGEDEFMEILINFZERELG>THMITAEMELNEITLTHOKEEEZELLIELHY, K
REFZEATLEICMRMNMETLTWSGEFMITHENEREEZLOND,
AMHERMEZEOEMCTEZMIISVLTLUAKRLZEOFHBILCRBEERDOTEHBAILZF - CTRIMEDET A, FAEMEXRESDEREEILD
FENEETHY. RHICT a1 elhvbinbd, £, Mt EGEFZISALI: Z Ra7Iy7TH CT RIMEDE T LB DR B OMEBMEZHEELTHEAL
NnTWS, —A, MRI-HELZEREFG, T2RFABTIEIERTFNMEESEELLTROoN, EFRERNCAEEDBECEMENREDERFABRNSAGEL
SIND, COEIRIE R RIXEMICHESBRARBAE I CLIVROFOAFIAETTOAEVABOLTTAFIOATT OECHAHEAMICIEZ 5T 4 X&KL
LTWT, DWI SiEESBLYILERIZR 5 A &lE DWI/susceptibility mismatch EFE(EA, R RIE MEEBOFENTEEINS,

CT RU MRI OEREE TIE, EXFIZ2RFHEIL-MERERILE — EERM (time—to-peak; TTP), T & iBHFMH (mean transit time; MTT), iNMKRE
(cerebral blood volume; CBV) I3 & DBIR/ NS A=A Goh, EEFIRENFT SIS, EMBEHTIE TP L MTT M ERT S, DWI SIESEHLYILEETD
TTP ERIIZSRATyFHEIFEZRL, AIHHNENEEOFENTESINS, SATYFRIBETOPLERL: CBV (&, BIRFHEEDETIZEHESHEIIRD LR O
BIEMESMEZNL-AIRIMITIROFEEEZRBLTNT, EERKENBIGT HILEEICHIBIRENH D, ERHER CT ZAVSELREHN—LI=F 1T
SYYREXvUHS CT EREGRERFFICERMMEGAFoN, BE-FARRELLLICARIMTHROFEENDEEZTMTES.

A ERICZRENZE LS FEELEHRLTEEEWROT—5—EHIILIELIEBRIND BEAEEZ CEIREAOFREBICZREREELD,
Ffz, PANEIREFEFZEICIEIEAIOMRKICZRESEZELSD, ChoD ZREMD DW TRIEFTEETHIELHY, Fi-ICELEELRBRLLTNELIIC
BEITOIMENDHD,

HEMOKREES D TILTHED, FTRIVBEHMICAAFTIVIIIEILTEILEZTETIVLENHY, INEEEEBREMEEBESTFCERAL TREBEZMFEIZIE
A0 R X BRI ELGERERZ) 7V FALICRETIEILEETH L, REEDEBGZHOFEE LN RFASINLIPTHRIARICBNISEERE®
SREERENEBEZIZAVGNEIELD, MR LR GO T8 B TOTAF U ILE RBELBEEEE L LR CTH (U DR EEREZHAEICHE
HIAIELMET, BT XEZZEL, MEZHMEORAFELIFINDG, WEMNEZT —ICKRFDERAZTIRA DD, BIZERITRYGHASFHLWERZEF
FEOTULVELLY,

*30

(B8] OEMBNIC I 20FHAT—T LB (MERAREREL T PVD TIIMEIMRELL TEF CTRENTHN., 3D BRZAV-EEHEDILIAILE. &
WHEBED M EBROEBEFICRITONTINS, HRETEESLITLDEFRREROFES—2ar B/ DY3aL—a2ELTH CT EREFEALTL
%, 5 EIE3DCT EgZ ALV PVI XEEWGRDOFREICOLTHRET 5.

(FFEIWHTICES CTREZREITL. 3D V—IRT—Lav AV TERE - fif#ik- B1E - #AF% 30 BR TIERLT=. F-EMMIL/L\DLEHHS12% 3D
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B EICHER LT, [ FA#38(X CT &2 SOMATOM Definition (SIEEMENS) | 3D 7—4~ X F—33(Z Zio Station (Zio soft) ZFL =,

(#EFR]IEFNTES CT ZHEITL 3D EREERT S ETHMAROBEELRES LU PVIRBEEED FANTE. FRICAVWST NS REREFITERASINT. F
=P IREBEL T, EF - MERICM AR ZFRICR R T AL TREZFADHKLE, DEFREFEFOMBIZELEN o1,

[EE]D CHRHBBRLRIFFICRRT HETHE -BEIBENATRELLGY . FROAABISEC OO BTGB bbb, F-ERO BT EEFIIC
ERLT=3D B LDSAVIZIFEALEZRTLL EREBRESEICFENEDON TSI LLMHERTE -, XEBEERIEZLDFREFIENTEEERIC
FRELBRDNDS,

*31
(BEMIKMERE. KOBERARTEBMERICESITEDHEBNBRESING, SE. FPD BEMEHORE. FEROBEICE TAMERRELHTE LT,
Fr- BHEBRDBIZL DM ERERL -,

(BEIERI7URLEARBEERI7UMLE BRI 7UNLANRHE TR RICES LT, MERFEBIZFHE LT, SID120cm TR E (554 1), SID120cm T
FHE&EMRAE (514 2) . SID100cm THEEMREE (5544 3) . SID100cm THHEMRE (£ 4) D 4 DOFH THEBILLMEIZHFTSHES 150cm (K EAFE ) 100cm (I
EENEL. TOT02—FER) OBRBFOREER, & 1 B 0frame) DIREFRIE LT,

MM E R . KOERAROTHERREHE. THEHRZEHN. RXEREH., RREEZHLUNTEHEBREOHEEEZELL-,

Fr-  BEREHMTEDEMEZELSE . TRREFZAEL

(RN EREEO TN EWBRIEES 1 TKEK 641 SvHIREER 71 Sv. &4 2 TKEIK 6 1 Sv HIREER 3 1 Sv. &4 3 TKERIAK 42 1 Sv RS ER 4 1« Sv.,
&4 4 TKERER 3 u Sy BIREER 2Sv, Ak M & A R EF 0D F 19 1T B AR (X 544 1 T/KEA 345 1 Sv MRS ER 35 1 Sv. 54 2 T/KERIK 28 1 Sv MIREER 17 1 Sv. &
4 3 T/KEAK 232 1 Sv IIREER 22 1 Sv. 544 4 TKERIK 16 1 Sv EEER 11 1 Sv, iNMERABRBE D RARMEWR(XEM 1 T/KEA 890 1 Sv IR ER 89 1 Sv.
S 2 TKEK 74 1 Sv RS ER 42 1 Sv. &4 3 TKERIA 594 11 Sv MRS ER 56 1 Sv. 554 4 TKEIK 41 4 Sv RS ER 28 u Sv LE SN T, Ff-. BHEERIEHTE
[SEVFZEEMBERMETLI,

(#5:8)FPD BEHIEEAE AR DB Y E A T EHR I RIBICER TES LN RE SN,

*32
[BRO)EEEREL A CT DTS EL NJLIX CTDI vol T 85mGy Ed b, IREEM X H AMSHERMTESREMRETERIN-ZE /L TOrIILIZKY ., B
HIEEZRE B MNELAZVVERIRSE TIXE R SD (standard deviation) 4 BRSNS, LAL. HIMDI740—7yv 7 ETIIREBMICR G- B ELEREEH
NEETIHEEZA -6, YIEFEICKIBEEEMIEL-EEREIZDONTHREIL:,
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[A:£]CT E&(F Aquilion ONE(FZ) %ML, CT-AEC LRSS/ R[E 5mm THE{E SD4 L1555 HEHH#ELL, EEH 90,80,70,60,50%E 45 L5IZEER
% Z A T catphan700 (The phantom laboratory) DtV AN ED 21— )LERELT -, BERILBRE THUS FC26 LEREM A TRLIEERHIAFY D FC21 TIT
of=, £1- FC26 TIIEF /A RBRET1 A GALI-BERBIT o=, BHERL-E&H 5 MTF (modulation transfer function) & NPS (noise power spectrum)
% BI7E L SNR(signal to noise ratio) =& H L7-,

(#ER]1BHEBESE FC21 ELIZEHRD SNR X, EELHD FC26 THERMLIZERD SNR &Y+ 2 EK U TR FICE RS TEE Th o1z, —A.
EERD 90~T0%T FC26 [CEF/ARABRETAINFEHALIIGE®D SNR (X, BREBE TREZLHLASFTHY .. BREBETIILYE LT,
[(ERIEERD 90~T10%DEF/A XBERET(ILAIZLS SNR (F. EREHETIEIEERFEEROHEL . SRKHE TILOEDHEZERL. KD T+0
—T7 VI TRELFAVISAMCOHEEF-TIDOEEZIONTz, COBRLY . WELOT+O0—F7yF BT HBEEFRGENBESHIZSNT,

*33

[ B #9) /NI ERE T (MVD : microvascular decompression)[XEEME ITLVNA P =X #IRRELEEDRBEIN TR ELZY , #IED REZ (root exit zone)DIME[Z K
SEBEERERITHDNBEHELGD, SMAIREE TRAENTHONERIRFAGEERIRE, S KEEIKR)DELEMEET 5D THIFTICEIRADMEZIRIET AENEER
ThHbH, Bl CT hiolH L= RFE&ES CTA ICKY BN -FIKEADHEICENH SN ERETLT=.

(FEVERRBICEADLL T EM CT LEF CTADEAZHEITUZ 28 FEBIDT—2% ALz, Bffl CT Li&EF CTA Mot L1-#ARE% VR(volume rendering) % 7R
Liz&EIEHITEAGVANR R EZ L, #MIKRITEE TENENTMEZL ., FEEMERTRLIZEDTIT o=, CT HEIL AquilionONE(RZATAHILY
AT LX), T—YRT—23v[& ZI0 station(FA AV ITNZERL =, BESFMIFEMM CTNYDILRAF v, 120KVp, AEC SD2.8, Hp21), &% CTGRY 2a—LRXF
x>, 120KVp, 120mA, 1sec/rot)

(#5158 b 56 5 TEfE CT &iE52 CTA TRRAN —HLz. T —EBITIEFIKRAMEM CT CRKNRELDHANARE THo-LEZ NS, Bifl
CT TE# CT LIFIFEFICHIKRZ R T A ENFRETH o1, JFER THRINRGERIRR, S KEIRR)ZHELE IS5 EMNFIRETHY . MVD DFTETEREL
THH CT [CL5FIKADEE ITHERATHS,

*34
BRIZEITHZHSELARIL(DRL) ASESAICZ J-RIME &U DRLs2015 ELTHRERINT-, MEHRE IVR 81 TO DRLs (XM BRI EZE: 20mGy/minl&T7
URLEFRALTOREBRIRERICTEREINT, 2D DRLs [F. BARZEBSREMASALUAILYREL COWERBKIEHIIRSIIUOBETOERTHY.
AARBSHRBEMZRLERITRELEBEESNIZETH D, Fi-. MERE - IVR EBIMDOZEEHEKECE LY, fIBETHIEMICLIEREHII~DES
PFICKEVEE THD, TORBBEFER . SEFRESNTZERER TDIETIZHET7UMAIZES DRLs Y, BERBIGZICEVWTERBINEGISERAINDGFEE
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BRETLT=.

L), ERBIEHIRSAODBETEELLT, BAZERGREMAELAABRFREMNZROERT—F I T IIL—TE, IVR ZEEDHKREHRZLLTAE
NAEZT, EDMRTEERMERCAUERRT, AMENSLANEEZTHY, 2006 EDOHAFSAE5|#E PMMA20cm RV VR RE S TOBERIRE
REAVWTEKRETAIENRREEFEZA TV, £D&EH, J-RIME M5 DRLs EREDH N EFEMNFELVAAT. DRLs [TIRERB BN TIFLL, HBEODKREEERE
LI-BEEFHEEF - REORKBELNABMNTHS. CORAT, BREOBEHIIRELMAENICARTIERAREAOCBEESN—Y P EERERL2E
DR RERICT o 7—MABETHILIEAEETH 12D, EEDETERETHS VR RESTOBRBFERNFHELINTGE, BREEDRELITEHL
ZZ, AHNEOEVWIVREESTOBERBERERBILT SN BRBREFRBILDE—HLERT-. DRLs [EHE—#EIHELD TIEEL, ZOROKRIZE
HETRBEILTRETHY, SEDBLEICEAEF-E-HREMBELLST-.

DRLs BxEMo—F L EAFRBL, EDOHDFEETILDRLs2015 for VR DEEFRIFEZAVVBEEEORVEANRZITOND. BBKEFOBERITREL
REOFH, MEBORFIVICEIERHERL, BE-BEL—NOMILE, BEDOBESELESERSHERMO R ILICEAEMTMER N HEENIC
SELEEZ51-6, BEALICIIBRALEFEEETINENHD. DRLs for VR DEBLEZ FLEBIK, FL TSRO AR EZEARELDY—ILELTD
EAAERETS.
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MRl B TIXEEPIRETHIV TV RICKYRBEDRBENRELE TS5, BERBIGESRICUYBZDZLICE > TEHM AN EL, B AIZE>TaAqILh
RETHENELRRERTH D, V— AV A DEF L —T VA TH S Quiet (FERFEISZORBEILZEITUV. EREISOEBADLEEELS5HMT 52 ETREG
EDERBER->TLS, A, BETHEALTWSY—A2 X1 E! MRI Skyra 3T Z AW TEBMRETE1To1=,

*36

MRl B TIHXEEPIRETHIV TV RICEKYRBEDRBENRELE TS5, BERHIGEESRICUYEBZDZLICE > TEHM AN EL, B AIZE>TaAqILh
RETHENELRRERTH D V— AV A DEF L —T VA TH S Quiet (FERFEISORBEILZEITUV. EREISOEBADLEEELS5HMT 52 ETREG
EDERBER->TLVS, 5E., BETHEALTWSY—A2 X1 E! MRI Skyra 3T Z AWV TEBMRET£21To1=,

*37

Functional recovery in stroke patients is usually evaluated using a subjective score such as the functional independence measure. In this study we propose two

objective indexes, hemispheric lateralization index (LI-index) and the task-related component ratio (ICA-ratio). Performing a difficult motor task with the
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recessive hand should activate more brain regions than performing the same task with the dominant hand. Therefore, LI-index and ICA—ratio might indicate the
difficulty of the task. Subjects were evaluated at three time points (baseline and after two and four weeks of chopstick handling training). Echo planar images were
obtained in 3 min fMRI session and were analyzed using SPM software and the MELODIC tool in the FMRIB software library. LI-index was calculated for the
activated area ratio defined by SPM software. ICA-ratio was the ratio of the number of task-related ICA components to active neuronal ICA components.
LI-index in left hand task was improved time by time. The ICA-ratio was higher when the task was performed with the recessive hand than with the dominant hand.
Even though the LI-index could explain the performance in volunteer study, application for stroke patient is not easy. An activation area in stroke patient is not
always localized in unilateral hemisphere. On the other hand ICA-ratio could be identified any brain region without previous knowledge therefore it could be useful

for the patient.

*38

[B8IIMR BEEER—REL-HRBEDIRMBIEPVC) TIE, MR EIR0D segmentation (2253 $E(mis—segmentation) HAHAIGEITHIELRICTS—MNAEL
A REMED B D. ABFE Tl mis—segmentation A PVC [CRIXTHELZFMLT-.

[A:;%)EBR7E mis—segmentation DHLNT-BEE 3 &, N—F2VYIFEE 11 LD VOl EZY=a7IILTEEL. BERIRWMMELER®D VOl AT, BE
EB[18F]FDG PET [EI{&® region—based voxelwise (RBV) %[Z&% PVC %4TLY, VOI 28175 SUV FHERU VOI N—1E%CoV) ZIEIERIE TLEELT-.
VOI (X FreeSurfer |Z&5 segmentation D§ER%E 19 fEIICY—I L= DFRALV-.

[#ERMEERIRICHLT SUV EHEDELITHASNEIDTI=(FXK 3.7%). missegmentation HN4FIZFBELHIIZE T, BIEIZKS VOl RHY—EDHREIEE
Ail%CoV:22.1%, {EIEH&%CoV: 17.8%) MADHALT=.

(%% IMis—segmentation (& PVC [ZEWVWTEREERIZLHYZ H1=6, MR ER—ADHH BB IREEFTIRICITIENLETHS.
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(B#9]AAT)L/82(123) SPECT(DAT SPECT) BRETIIREARDERIET/NI—UICKUERIZEREZTOIN. BLBBEIRICEDIEN T LOEBETHM
fEL75%, SPECT DEBEHREEADEEIFREMESEHIELICLYERFFMEICHTE S TESLEEZOND AT TIEHERED MREGEIN LT OR2ILITF7Y
b LZEVERL. DAT SPECT QE{EEEMED) 77L 0 REER LY/ SO EEEEL =,

[Ai&]£hk T1 585 MPRAGE MR E{&& DAT SPECT DM EREET o= 5 il (REBEETES . B2X2 . £HBETH 1:B. FH# 40776) TR ELT-. MR EHED
BT AUT—avICE DT, BB EHBRERER) M DFEHBG)ENEIL. 10:1 DLbELTz, SPECT DEM A REELRRELEDFERBILNEBLI7UNLE
YER LTz 7 b LR TN DAT SPECT ERICXIL T BG & #(CL1- SBRBG #4ERL . REMICLLEL -, Fi-. MERBEBICEVWTI7URLRKIED 20%
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L EDBEORIEILEERD T, 7o LITH T Sh(nmax20 t)EETEL, HREE. B E SPECT £& SET080, — AU Xt & 1.5T KU 3TMRI
BB, Y AVT—a IR FreeSurfer, DD HEALIE (L SPM12 TITo71=,

(#FRIARFMTIE. ERETOEVMICEVDTHREBZOMBKIFBRIFIC—EL TV, nmax20 i, BEHIT 78%thDEFIET DEMFIZHLTE 50%
LIETHo=. EBETOEIHIZHLTIEH 25% TELDKEN ST,

(BER]T72 b L&, DAT SPECT ER D) 77L U AEHR LG AHATHEMA HY KRBT IO —BiEG b e REEINT=,

*40
(BEM]EEREF L. BEGERENZEOONFEMMEDFERBREFIZXHL T, 9mTe-MIBl REHDA S U FICKDEFHEEZD B RMIZDOWTREET %,
(FEIBBARESRS (LT CAG)IZT 75% L L DIREARBH SN A FIIZFBFIZHEIT L= 7E MR FEEELL : Fractional Flow Reserve (LLF FFR) &, CAG fE1T#
3 HURIZ 99mTe-MIBl REHD MRS Vo FEIEITL. BHFIIRE 40 2R L 3 BFE&IZ SPECT IRIEZ 1T TNODERELYEH SN LV H L Washout
Rate (LI WOR) ELEBSIRET LT, F-A1R. BRIDH L FETOEMIZH L TIL, ZOMFREHE IS DL THEMRETEITH T,

[(FRIFFR LYMITHEMOBIENREEINSEFICENTIE. ZOEEREIT—HLIEETO WOR Y, TN UM DMREIEICLEL TEVWTENZEDHLN .,
99mTc-MIBl REHDA S U FICKAFHEED B AN ROONT . F-ERDH I U FEIToEHRTIE. KEBDH I F O 3 BFFREERGEEHERMIZTREELIL
MFREHENBON. SOICRBEDFERMENREINT,

*41
(BR]ARETHOHEMEFMEL T 99Tc-MIBl REHDAHI SV FEERT 45 R R DB EE (LLF early SPECT 18) & 3 BffEl 2 DR HAE (LLF delayed SPECT %)
HEATL. LV LEE Washout Rate (LAF WOR) ZE L TEE@L TLVS, T/, F I3 B AREZRMEFESRSFMRKETHREL-EHFA (FIYY SPECT &
AW mMEHEEG NG, FHAELHMRRENRDL-HEZL TS (AR AREER LY 2—  KRD) A, EEETO SPECT IRE&EIZIFIE L 72 H
HWEELTLV=, [BN]ISE, BEAS A F3VY planar 0o, BEAS 45395 SPECT LRI D FHEM AT REDY, early SPECT {&-delayed SPECT {&-WOR &Lt
BREITLI-OTHRET S,

[HERIFL—H—8E 2 D1 KY 16 DREIF AT 397 planar 8% LA045° & RA045° TUNEL, £D £ early SPECT {4 -delayed SPECT % iR{&EL, M WOR
=EHL-,

(BRI ——EF R BH BHE 18 SN ISD A MK EN TR LB D WOR BEFFEHIC—BL TERBELEDETHAEOHONT,

(ER]IEBHAS 4397 planar {RIRE L. early SPECT 8- delayed SPECT &M 5185 - WOR DT REBMRDEHENFONERALGREEZLE NI,
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(B8] &5EEE Tl SPECT BREIZE W T RPC EAZ AW -RIRFHIEZIToTLNSAY ., 44 7)L/3> SPECT BRETIXMNMT SPECT IZLEREREFEEB S LISNAA~D
ERMEL, WHEBHMEAFEIZITZ TOEWATREE A H D T TAMETIE RPCEICKYMHINMED AT TIL AV BREICE DR 41E% . MR E &%
AUWTHREELT=,

[(AEIAA T/ 16TMBq Z1% 5L 3 BFfE#&IZ SPECT R Z1To1= 5 Bl xR EL. RPCIEICEY Fon-imEBERIFFHAICIRG SN MRl R & EEER L 1=,
MR E{ED T A T—avC&kY B LIBES Y R VEGEREEICL, FiEEICHBAOEBEHEL—BORBREFRIILz, FAEEIL) U SPECT:
SET—080 (&;Z&{EFT) . MRI: MAGNETOM AERA- Verio (SIEMENS) i3 —4 > XX MPRAGE., MRl EHE AN DB A HE RU T AL T—av L SPM12 &
BWTiTor=,

[(#ERIRPCEICKYHE SN =R EBDEIR L MRIEE NS GEON IR DEFEIXTL T 95.7-105.6%Tdh>7=, BiEIZ K> TITRIEEI M RIEEEZ DI F—
Bh#HoNnTz,

(#&3m)AA 7L/ SPECT IZE W TCHEHEMH (TR YR BRRINFEENAIBETHHEBEZON DD, BEHHILETLIC—HLTWEWILZERELTERT S
WHENHD,
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[BHIMR BN —REHRIENRMIE (PVC) TlX, PET EDEEL DAL —Lav NREBRERL D, 45, KINKEED PET ZRSMEEEICLERR—)L
DINENFEIE TEEMNKEL, PVC IZEREI{IEL-L P AL — 3% (PVC-optimized registration [PoR]) ZiRE 3 5%,

[:£]IPoREIFUTDFIEEA S, 1) PET-MRI DAL O ARL—32, 2) GTM iAIZ&B PVC, 3) RAL—U T ML GTM %Y I2 PET B ZBL PR
fL—23>, &H#IZ, RBV J&IT&D PVC %475, [150]-H20 PET E{§ (BE A, n=17) [ZHEALT=,

[(#ERIPVC BROBARIHETIE, LORAMN —LavBERRICERTARNEE TORESMELZRT RIEILA PoR EICKYFEDLT-, REFIZ, PVC Ef§
?D VOI N —1E (COVh) DBV EFER LT =, FITHE D KEZFVBITIE, 29%M 5 12%~ D KIg7L B4 &% o 7= (Frontal cortex) o

(#55%]1PoR jk(&, MR REEIE$RIC PET (S5 {EZHMLIZEHRIZHLT PET BB FL DAL —La T 5 FRLBMTE, PVC HERLEAHFHINS,

*44

[BBIMR E{BEAN—REL-E N BRI EMIEPVC)DFEEIL PET-MRI EDHEAHEDREITEUKET HESNTND. AMETIIREEHEAED
BEULHAPVC DREEARITTEELZRETLT-.

[(BR)EEES R, N\—FX 2V REE 27 LOEER18FIFDG PET H{EIZ, T1 HEIZEhEDHEGEFRE), BESFZBRELTHELERKEESIZEHLESA
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i%(BM %), boundary-based ;%(BB i%), PVC ##EURLEMN S E & HE%1TD PVC-optimized registration(PoR)iEICKA B EHEZFEAL-. LEEHE
BRUPVC 0D SUV ERRUHEB A —H%CoV)Z A AR THELT-.

[#58]BM ;R U PoR ;A Tld PET-MRI B TO—BMEEMIZHEE TES . %CoV [FBZEDHEZELRTREATHERMNHSNT=-H, BB L TIXELEEE(C
HWTEMT DIER D HDNT=(%CoV FRIE: HEHE: 16.1% BM i%: 14.7%; BB j%: 19.2% PoR j%: 15.6%).

(#53R]PET-MRI DI E S HEFEEI(LX PVC DFERICEET 518, PVC ZIT5KRIZIE BM &, PoREZZEDEUILGMESHEEEZERTILELHD.
[#&iR IMis—segmentation (& PVC IZCEWTEREERIZAHZYZ 518, MR EER—ADEHHYBEDRBEELZITIRICITEIENLETHS.

*45
[BE#9] Arterial spin labeling (ASL) MRI [, pseudo—continuous ASL (pCASL) 5753 3D IRE DB AIZKYEE A M ELI=A+57 TIEEGL KBARTIE, /\vo
9579 R{E 5%l (background suppression [BS]) &R Eh## 1IE LR (motion correction [MoCol) @, IEHE NBIE TO3hEEIRETT S, CBF {&, E{% SNR IZHNZ,
CBF 7 D EHRIEX FiE (Asymmetry index [Al]) IZ7& B LTz, COIREIL, BREKAIER D CBF E THRIEBENEZRET 5.

[Hix] BBEA(h=10)IZxtL, 3T Zi& (MAGNETOM Verio, Siemens) Z AL f= 3D GRASE UNEEIZ& D pCASL BIEZ{Tof= (BRI —~ X)), INESEHE LD
= 1,800 msec;PLD = 2,000 msec; MNE[E%K N = 6; UNEER =4 4 6 ¥, BS Y, 7LD pCASL BIEZ1To1=, BHRIESHE 7T X LIZED MoCo ML
Z1Totzo AMER(N=6) DI, SD, temporal SNR(tSNR= F14/SD) &5t E L1z, CBF [EFH TV THSEE LTz, KKK BB OMEEIIZ ROIZERELT=,

CBF MZAA ROIELY AI(= 100% * |R - LI/[(R+ L)/2)) ZstE L 1=,

[(#5R] 1 BITIRNILAFRIZKB1BiHL: CBF REAR SN, BTN SERSLT=, CBF {EIE MoCo IR (KB EIFFE A, BS HYBIETIEBS BLAIEIZHART
#9 20%{E{ETdhH 7= (34.8 vs. 45.0 [mL/100 g/min]) . tSNR [ BS & YBIE TRIEIZ[A L9 % (9 200%) &3, MoCo ALIRIZKH>TH 10%F2ERELT-, CBF 7
T1E BS LLAIE TERIEXRFRMEAGELS, Al D 20%F2E TH 7. BS HYRITE TIE Al £ 5.2%/6.8%(MoCo HY /L) ERIEIZ/INELZEY, MoCo LB TLYIE(E
[Z7Eot=,

(E2=-#£58] BS [IEEZM LI %A%, CBF B/NHEIEEEET D, MoCo BB THEREDHELZERLIH, BEINKYEALIEKAE TIXZOHES
RELIGDEERZ D CNLIFASLIZEVWTRELFEREMB T H5-OIZLETH D,
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(BE#IKHLE T HIM(SAH)® 2 BRILIAIZHELEY DM EEHEIX. SAH DEELESHETHSH. EFDERKRHITIL 4~9 BRRICELDIBRMEREHA SRS
NEAN RBETHOETILIIRATIE. 2 BURICRETIRHPBENLERINS, ETLIIRIZEVWTL—Y—FyT5—(LDREICL AR E
(CBRDEALIFEESNTLDA, LDF SRIFEMEICHSIMEDIEMBEHE THESN DO, MR EDFTMA L, €T, FRIX MR ZRVF
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RHIRE SR JL(CASLIEZ LT, SAH # 3 HE DI E % 5Lz, Ff-. NI BEEEETMT 5-O2 X FEMRICIVRRLIERLEHLE THE
ER

[(Ai£]15 D<) R(C57BL/6, 9 BEEZ ALY, ZERI SAH ETILEIMEERKLT-. SAH ETI/L/ERHET. E#. 1 B&. 2 BZH KLU 3 A 5 BIRRIH
WNT. 47T %A MRI Z& (Varian, Inova)Z LN T, 28804 LA {E>1= CASL ZZEAL. CBF Z8IEL=. SAH £ 5 HEICKIKNE EHRMREFICHRER
2L . rhodamine—dextran ZFE 0.1mg/g TEHE T H&ITKY. 2 FFEEMER(Olympus, FV1I00MPE)ERER T T, MERIRZEFH@EL 1=,
[#EFR-EE]ICASLIZKYBIE SN 1= CBF(CASL-CBF)(d SAH E#£IZZFLUWVREZ/RL., SAH 24 B2 (1L SAHRIDF A EEDEICEIEL TLV -, 5 BRI
2 RFIEWBETEHREL-FERTIX., ERLMESEIIEBEETELD o1-, CASL CBF [XXBETHISNILSHEMNZE{LL T CBF Z1BAEEEL TS RIREME (X85
A, MM E DR EARHEICLSD CBF ETERMLTLDEDEEZ OGNS, £z, ETILYVRTIE, RHARMENXE M T, SAH 5 B TlE, MESHEIERRL
[ZKWVATREMEA B Z BT,
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[Introduction] Post-ischemic hyperperfusion was observed in transient ischemic tissue 48 hours after middle cerebral artery (MCA) occlusion [1,2]. A possible
physiological mechanism would be vasodilatory regulation failure with full relaxation of resistance vessels in ischemic tissue. To confirm the physiological reason,
we have performed two photon microscopy observation and experiments for revealing vasodilatory response with carbon dioxide (CO2) inhalation.

[Methods] Six male Sprague—Dawley rats were used. Transient ischemic regions were induced by modified model of MCA occlusion [3]. The model of twisting the
monofilament at the left MCA for temporally interruption of blood flow and the right and left common carotid arteries with temporally clipping in thirty minutes.
Before the transient ischemic operation, a cranial window (diameter of 2mm) was prepared for optical access to the cortical vasculature in left hemisphere. We
have confirmed the post—ischemic hyperperfusion in continuous arterial spin labeling in 4.7 tesla magnetic resonance image 24 hours after the operation. Then we
observed two—photon microscopy with intravenously injected rhodamine—dextran two days after the operation. In the microscopic observation, each animal was
mechanically ventilated under paralyzed condition with rocuronium bromide and isoflurane anesthesia.

[Results and Discussion] Arterial blood CO2 tension was increased from 38.0+4.5 to 44.5+3.8 mmHg with 0.4 % CO2 in anesthetic carrier gas and increased to
52.0%£2.8 mmHg with 0.8% CO2. Vessel image was reconstructed by maximum intensity projection from images acquired from cortical surface to the depth of 0.5
mm. Subtracted image obtained from hypercapnia and normocapnia was evaluated for vasodilatory regulation. Arterial diameter was almost same between CO2
inhalation and normo—capnia condition. The arterial vasodilated response to hypercapnia in the ischemic tissue was not observed in this study. The post—ischemic

hyperperfusion might be related to the vasodilatory regulation failure.
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[(B#7)2015 £ 6 AIZ IVR @ DRL AR ESNTz, £fz. ARTNU MIBE/RET—F TV I —TIZkBEILKRERHFRETDH DRL A E NIz, ZD DRL (% IVR
AMIIBERREE., HEReE, BRBFOEERTRENMBICEESINTEY., B8 IVR TIEENZH 15mGy/min, 2.2mGy/F. 2550mGy EFREINTLVD, &
B, HEoR2—IZHITSH FPD YA XZTLDOBRREE, REBKELLVBEE 1 £HOD IVR DEEBERTREZEILKFERHETO DRL LELELT=,

[A:E]FPD H A X 42cm 32cm 22cm 16cm 11em DBRIBEE, IREEREFZAEL . BE 1 EROIVRDERKRFOEERTIRED 15% 21 ILEZKRDT=,
TNETNEEILIKRFERETD DRL ELLELT -,

[(FR]IBEBREE, IREHE(X FPD Y4 X 42cm T 4.94mGy/min, 0.73mGy/F, 32cm T 7.04mGy/min, 1.48mGy/F, 22cm T 12.5mGy/min. 1.60mGy/F, 16cm
T 19.16mGy/min, 3.04mGy/F, 11cm T 20.53mGy/min. 3.18mGy/F &gtz MERRIRED 75% 31 JLIEIL CAS 528mGy. MiEFREST 1650mGy., MEEE
fiT 2249mGy LigoT=, BRIGER . BEMRELEL FPD Y4 X 16cm NoEIL KERTTH DRLFBRHFERELG o1, EERTRED 75% 21/ JLEILEILX
ERBETOD DRL KYELMEELE -T2,

[EE]LtE52—0D IVR [ETFH.EHIZEY FPD A XMN—E TIEAL, CAS LMAZREM T 32cm, MEEFRMHTT 16cm 22cm AEHINDMEE A H 1=,
JSNET [2&BFHTED DRL NEFENS,

*50

[PurposelCT perfusion (CTP) is useful in evaluating brain ischemia, but high radiation exposure of CTP is a critical issue. However, low dose scan leads to an
increase of image noise. A key issue is how best to optimize radiation exposure and image quality IQ) of CTP. Recently, hybrid iterative reconstruction algorithm
(HIR) has been demonstrated that can significantly reduce radiation dose while maintaining IQ. We examined whether HIR in CTP can achieve exposure dose
reduction while maintaining IQ.

[Methods]CT images were acquired at 80 kV and 80 mAs and reconstructed using filtered back projection (FBP) or HIR. CTP images were obtained at one second
intervals by dynamic multiphase imaging. We collected CTP images of 14 patients with cervical and intracranial stenoocclusive disease. CTP analysis was
implemented using standard dose images (pseudo scan by160 mAs) with FBP (SD-FBP) and half dose images (actual scan by 80 mAs) with HIR (HD-HIR) or FBP
(HD-FBP). A temporal—average processing generated SD-FBP from HD-FBP. Cerebral blood flow (CBF), cerebral blood volume (CBV), and mean transit time
(MTT) were calculated using a deconvolution analysis with standard singular value decomposition. Quantitative perfusion values were compared among the
reconstructions.

[Results]CBF and CBV values between SD-FBP and HD-HIR were not statistically different. CBF and CBV values of HD-FBP were significantly increased, as

compared with SD—-FBP and HD—HIR. These results mean that HIR has improved IQ even if image noise has increased with low dose scan.
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[Conclusion]We found that HIR could provide correct quantitative perfusion values even if radiation dose reduced by half. Therefore, HIR can achieve exposure

dose reduction while maintaining IQ of CTP.

*51

Idiopathic normal pressure hydrocephalus causes enlargement of lateral ventricles (LVs). The degree of the enlargement of the LVs on CT or MR images is
evaluated by using Evans index, a diagnostic imaging criterion, defined as the ratio of the maximal width of bilateral frontal horns (FH) of the LV to the maximal
width of the inner skull. To measure the maximal width of FHs on an image, looking for the image having the largest distance between the outmost edges of FHs is
a difficult task and a time—consuming process. In this study, we present a computer assisted—scheme for determination of the maximal width of FHs on brain CT
images. The algorithm of the method consisted of four major steps: standardization of CT data to an atlas, segmentation of FHs by using a three—dimensional
region growing technique, determination of the maximal width of the FHs, and display of an image having the maximal width of the FHs and outmost lines of the FHs
on the image. Our scheme was applied to CT scans from 20 subjects. For evaluation of the accuracy of this method, outmost FH regions were determined and the
maximal widths of FHs were measured manually as gold standards for the 20 subjects. As a result, the average difference in the maximal width between computed
results and the gold standards was 0.95 pixels (2%) on normalized images. Therefore, this scheme might help in determining the maximal width of FHs to calculate

Evans index.

*52

[Learning objects]To demonstrate that improper use of cropping causes increased patient exposure and to learn the necessity of re—education for radiolographers
to properly perform digital examinations.

[Background]Cropping is to trim the size of irradiated field after acquisition. The use of the cropping makes it easier to position and center patients using a larger
field size (17X 177) in digital chest radiography. In Asia, a field size of 14 X 14" is appropriate for adults. The use of cropping involves unnecessary radiation and
leads to increased patient exposure.

[Findings and procedure details]First, unnecessary exposure due to the improper use was simulated by using a Monte Carlo programing software. The result
showed that the effective dose increases by approximate 20% due to the improper use. Second, improper use rates for chest radiographs were measured at two
Japanese hospitals (29 radiological technologists). The result showed that the average rate of the improper use was 34.5% (range, 0-80%; n=1136). Third, we
educated the radiographers regarding appropriate use of post—processing techniques. Finally, for analyzing the effect of the education, improper use rates were

measured before and after the education for eight radiographers having an improper use rate of more than 30%. As a result, the average rate of the improper use
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improved from 47.7% to 18.8% after the education (P=0.012).
[Conclusion]The cropping may be used more frequently, and the use of the cropping may increase patient exposure by approximate 20% in digital chest

radiography. The education for radiographers can reduce improper use of post—exam collimation.

*53

[Background]Diagnostic reference levels (DRLs) have proven to be an effective tool that aids in optimization of protection in the medical exposure of patients for
interventional radiology procedures (IRs). According to ICRP Publication105, DRLs for IR are used to avoiding unnecessary stochastic radiation risks. In addition,
the document recommends that the maximum skin dose (MSD) be measured during actual IR procedures to avoid deterministic effects.

[Purpose]To assess various parameters for DRLs used in cardiac IR.

To examine optimal parameters for patient radiation protection based on the MSD.

[Methods]Primarily 4 parameters of DRLs, such as fluoroscopic time (FT), dose area product (DAP), air kerma (AK) and entrance surface dose rate have been
used. The advantage and disadvantage of the parameters for these DRLs were examined.

The patients’ MSD in cardiac IR was measured for 215 patients at 5 facilities using radiophotoluminescence glass dosimeters, and the correlation between the
MSD and parameters for DRLs was analyzed.

[Results]The correlations indicated that AK was very closely correlated with the MSD. Results of a simple regression analysis of the correlation between AK and
the MSD allowed the estimation of the MSD in real time.

In conclusion, AK is the most useful parameter with which to gauge patient radiation protection in cardiac IR. And the MSD allowed the estimation of the MSD in

real time during a procedure based on AK.

*54

(B #9)CT perfusion (CTP) [XfEITETE A ZDEVWTHREMNERLGLHIIEARESNA TS, bbb, CTP OEMFIREZERZMET YL TEL 2 HEIDE
BERAWNTEMZIHET AHLLFEZIZTDONT, CTP KU PET LLEE ., #RETLT-.

(FER)RZRIIMERBIROIEELH S AMRAESIUREHOBME 74, &5 A (FHER 638107 %) THS. CT EE (X Aquilion ONE(EZ)FERAL
f=. CTP [% 80kV, 80mA T 1 ' 1| EEEDERIRF E1ToT=o BT A FTIVIT ROV T, BERID P KISk B DB ZEREL, EFHI TREZEL
T HREDMBEEROTY CT ENRKRZRUEEEICHIR 2 W EMA -5 5 O OMEFEHEGZ @ ZEAIE LI (early phase) . early phase ER D& 5 D
INE E 15 E % % & MAI{Z 748 (delay phase) &LT=. Early phase # &1 delay phase & 5mm DASA R[EIZZEHLT-1&, delay phase / early phase Z HXT E{&
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(phase ratio image) ELTEHLT=. #L T, phase ratio image &. CTP 0 CBF (cerebral blood flow), CBV (cerebral blood volume), MTT (mean transit time), &
KU 150 fN{EERHE# PET-CBF 2D\ T, P RINENRMEISZ B ORI &L CERAIEAILLZ LLELT-.

(#5% ) Phase ratio image O B AIf2{EILL I, CBF, MTT, PET-CBF D B fIfg Lt &= L BRI 28 7= (R=-0.77, R=0.77, R=0.88). —75, CBV M EAIfRAILL &1
FEAERBEMNEDHLNIEA ST (R=-0.17).

(%%%)Phase ratio image & CTP O CBF, MTT, & U PET-CBF ERI#RICE MR LD EBR THAOMREEAREEINT . BERISEMAID MITEHREEA
EEHICKD CT BELTRBRENIZI-HEHERTS.

**1
fi(<& 1+ 5 ¥ EEIRE dynamic CT TirFZL TIN{EIRZFTE S S CT R ER (perfusion CT) (X, BMEHAREEDZERICAL OGN DT EA S, fbkE I 0 AT 3
HICET IFHMERMEL. ARATHD.

*%2

Single photon emission computed tomography (SPECT and positron emission tomography (PET) are useful for measurement of cerebral blood flow (CBF).
Changes in CBF in patients with acute ischemic stroke are described, with reference to pathophysiological change due to decrease in perfusion pressure.
Magnetic resonance imaging (MRI) includes various useful methods such as diffusion-weighted imaging (DWI), perfusion—weighted imaging (PWI), and

susceptibility—weighted imaging (SWI). SWI/DWI mismatch, as well as PWI/DWI mismatch, can provide some information on salvageable ischemic penumbra.

*%3

Single photon emission computed tomography (SPECT and positron emission tomography (PET) are useful for measurement of cerebral blood flow (CBF).
Changes in CBF in patients with acute ischemic stroke are described, with reference to pathophysiological change due to decrease in perfusion pressure.
Magnetic resonance imaging (MRI) includes various useful methods such as diffusion-weighted imaging (DWI), perfusion—weighted imaging (PWI), and

susceptibility—weighted imaging (SWI). SWI/DWI mismatch, as well as PWI/DWI mismatch, can provide some information on salvageable ischemic penumbra.
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OBJECTIVE: Positron emission tomography (PET) enables quantitative measurements of various biological functions. Accuracy in data acquisition and processing
schemes is a prerequisite for this. The correction of scatter is especially important when a 3D PET scanner is used. The aim of this study was to validate the use
of a simplified calculation—based scatter correction method for 150 studies in the brain. METHODS: We applied two scatter correction methods to the same 150
PET data acquired from patients with cerebrovascular disease (n = 10): a hybrid dual-energy—window scatter correction (reference method), and a deconvolution
scatter correction (simplified method). The PET study included three sequential scans for 150-C0O, 150-02, and 150-H20, from which the following quantitative
parameters were calculated, cerebral blood flow, cerebral blood volume, cerebral metabolic rate of oxygen, and oxygen extraction fraction. RESULTS: Both scatter
correction methods provided similar reconstruction images with almost identical image noise, although there were slightly greater differences in white—matter
regions compared with gray matter regions. These differences were also greater for 150—CO than for 150-H20 and 150-02. Region of interest analysis of the
quantitative parameters demonstrated that the differences were less than 10 % (except for cerebral blood volume in white—matter regions), and the agreement
between the methods was excellent, with intraclass correlation coefficients above 0.95 for all the parameters. CONCLUSIONS: The deconvolution scatter
correction despite its simplified implementation provided similar results to the hybrid dual-energy—window scatter correction. We consider it suitable for

application in a clinical 150 brain study using a 3D PET scanner.

**5H

HERL—F—HEMBEOS/VEREGI SR/ NENDFMEEEEZHET T SR EMERNDSFENMONTIND. HAE, HERERESNTNSF
EICINA, BROFMLEELT, BaVFSAMELIZR, TYDREZEILGW, ESMELOEVER THROBIEEZHETE TEONEINERIL. 22 LD
KRN LFOoNT 290 HIDSAVERERISHLT, BIEDCKE CHHERZBEBRICIYIEETOLERH LD, TATHDEZRILKRIMBKEEE
HETHENTE . SAUERERM D, FMIKEEZBEEFE TEOFETILGNVIOD, B—EAT, EVBRSICIIELCLEERIHEEE, REE
EERTILENGNO, REHTEELLTORHEFERIATOELDEEZZONS.

*%6

High non—specific uptake of [11C]Pittsburgh compound B ([11C]PiB) in white matter and signal spillover from white matter, due to partial volume effects,
confound radioactivity measured in positron emission tomography (PET) with [11C]PiB. We aimed to reveal the partial volume effect in absolute values of kinetic
parameters for [11C]PiB, in terms of spillover from white matter. Dynamic data acquired in [11C]PiB PET scans with five healthy volunteers and eight patients

with Alzheimer's disease were corrected with region-based and voxel-based partial volume corrections. Binding potential (BPND) was estimated using the
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two—tissue compartment model analysis with a plasma input function. Partial volume corrections significantly decreased cortical BPND values. The degree of
decrease in healthy volunteers (—52.7 = 5.8%) was larger than that in Alzheimer's disease patients (—11.9 & 4.2%). The simulation demonstrated that white matter
spillover signals due to the partial volume effect resulted in an overestimation of cortical BPND, with a greater degree of overestimation for lower BPND values.
Thus, an overestimation due to partial volume effects is more severe in healthy volunteers than in Alzheimer’s disease patients. Partial volume corrections may be

useful for accurately quantifying A 8 deposition in cortical regions.

*x7

[Introduction] Hyperdynamic therapy with dobutamine (DOB) administration on patients with subarachnoid hemorrhage (SAH) is a useful strategy for treating
cerebral asospasm and neurological deterioration. Even some reports have suggested that DOB administration caused the cerebral blood flow (CBF) augmentation
by increasing cardiac output, microcirculatory behavior in brain remains unclear. [Hypothesis] Red blood cell (RBC) velocity should be increased under DOB
administration. To investigate the cortical microcirculation, two—photon laser scanning microscopy with successive line—scans was used for red blood cell (RBC)
velocity estimation.

[Methods] SAH was induced in ten male wild—type C57BL/6 mice (23 — 25g) using endovascular perforation technique. Five days after SAH, a cranial window was
prepared for optical access to the cortical vasculature. Then we observed two—photon microscopy with intravenously injected rhodamine—dextran. The RBC
velocity was visualized as dark objects against the fluorescent plasma background. The velocity was estimated from dark objects angle in successive line—scans
analyzed by Radon function based algorithm. DOB was administrated intravenously at the dose of 6 and 12 -g/kg/min.

[Results] RBC velocity was increased in 8 mice after the DOB administration and 2 mice were reduced. The RBC velocity in increased mice of baseline , 6 , and
12 =g/kg/min was 1.29+£0.40, 1.70%x0.74 and 1.372£0.53 mm/sec, respectively. In the reduced mice, the RBC velocity was dropped almost half value of baseline
at the DOB administration.

[Conclusions] DOB administration was increased RBC velocity in cortical microcirculation. It indicates DOB hyperdynamic therapy on patients with SAH is

effective in the viewpoint of cortical microcirculatory control.

*%8

CTEMRIZEITHRETILIYNAI—RDZEZIEL AT LEZRFE L. ERHETENICKS Z RaAT7IVEV T EFIGAL, AIRNETAILKDEEZHEL,
BHEMIZT IILYNAI—IRIZKDAIEEENRIEEOZERETEL-. AFEZOHNEIE 2z RAT7TREIND. FILYNAI—HFESE 38 HIEETILYNAT—
fREE 35 HlICKHEHMEESRDFER, ROC BIERED AUC fEAY 0.846 L73Y, KFEEXTILYNAI—RmERE T HEENELDIENBALIIZHE ST -,
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The early diagnosis of idiopathic normal pressure hydrocephalus (iNPH) considered as a treatable dementia is important. The iNPH causes enlargement of lateral
ventricles (LVs). The degree of the enlargement of the LVs on CT or MR images is evaluated by using a diagnostic imaging criterion, Evans index (EI). El is defined
as the ratio of the maximal width of frontal horns (FH) of the LVs to the maximal width of the inner skull (IS). EI-value greater than 0.3 is suggested as a hallmark
for iINPH. Manual measurement of El is a time—consuming process. In this study, we present an automated method to compute EI on brain CT images. The
algorithm of the method consisted of five major steps: standardization of CT data to an atlas, extraction of FH and IS regions, the search for the outmost points
of bilateral FH regions, determination of the maximal widths of both the FH and the IS, and calculation of El. The standardization to the atlas was performed by
using linear affine transformation and non—linear wrapping techniques. The FH regions were segmented by using a three dimensional region growing technique. This
scheme was applied to CT scans from 44 subjects, including 13 iINPH patients. The average difference in El between the proposed method and manual
measurement was 0.01 (1.6%), and the correlation coefficient of these data for the EI was 0.98. Therefore, this computerized method may have the potential to

accurately calculate EI for the diagnosis of iINPH on CT images.

**10

The purpose of this research was to measure accurate patient entrance skin dose (ESD) and maximum skin absorbed dose (MSD) to prevent radiation skin injuries
in percutaneous coronary interventions (PCls). We directly measured the MSD on 50 PCls by using multiple radiophotoluminescence glass dosimeters and a
modified dosimetry gown. Also, we analyzed the correlation between the MSD and indirect measurement parameters, such as fluoroscopic time (FT), dose—area
product (DAP), and cumulative air kerma (C—-AK).

There were very strong correlations between MSD and FT, DAP, and C—-AK, with the correlation between MSD and C-AK being the strongest (r = 0.938).

In conclusion, the regression lines using MSD as an outcome value (y) and C—AK as predictor variables (x) was y = 1.12x (r2 = 0.880). From the linear regression

equation, MSD is estimated to be about 1.12 times that of C-AK in real time.

**x11

ERREEMIODEREZEEZIILHELTLESERLTETLAL, HABICEVWTEZDRMEIFEC REBTBEEBEELTEGRELTVWSEFENELVKR
THd, BITZTDEALIT Gy cm2 TRIRENST=0 . ERIKRTHOERMNHELIMETH S, LML, BESEERED DRLs [FEBERIIERBLLERMEZEEHCEH
HHY, A TIVR TIIHEEMEELERE T AV ELHS COMBOEZELEETAHICIIEERETDENFTHTHS,
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2015 4 6 B, EEHIE<HEFE R R VvLT—2 (Japan Network for Research and Information on Medical Exposures: J-RIME) WS ARFRIZH (TR ZESELANIL
(DRLs2015) AAFE RSN f=. DRLs2015 (& J-RIME SMEARNEEL-RERAEDHERICEDVTEHRESNIETHS. AL URDI LTI IVR BEIZEITS
DRLs2015(IVR-DRL) IZE B L, ERBISETHMIERASND=ODRAUNERDHERBFIC, BRRREICER LTz IVR-DRL &[FEDKIG/NTA—EAHEISL
LWDOAEEERL, REDODRLICDOVTOEREZEL, MERBEEHEOREILZBIET LT BMELT-.

*ok13

[ B #9)5E %R 3D-CT Angiography (3D-CTA) MEMEER1S (L, HEF D multi detector CT(MDCT)IZANZ., 320 3| CT TIXEHRE 4D-CT A4 F3IvIimEmT—4%H
W= ANIBEMINE XYM EIRETHD. -, EEERERIL, filtered back projection (FBP) D IEHY, FERFLUG FAE# A (iterative reconstruction: IR %)
NEDEETEESIN, BEIFEZHEZRETNS. LKL, BERRGEEEOEVNIEEDERZELLIEZERLHERINSG-O, FHHFTHmIEIERELER
5. AMEDBEMIE, BEENENFHASNERI7ULFAVT, BRIRFBENELS 3D-CTA EHRZOFMEITMEITSIETHS.
[(FEVRIEICIEESMEELEENEE S SUERMEE AT HEET7 A (RD-H2, EHRE ) FALV:-. ®REEMEX, BEE 120kv, EEF( 270, 90,
30mA, BIREIERFME L 1 7. EMEBEMHER (L FBP, £ IR IGAi%(E AIDR3D () Weak & U Standard T#HY, Standard A Weak &UH/ 4 XIERATRLY. RS54
AEIL 05mm. #&EHA%R(IL, modulation transfer function(MTF), noise power spectrum (NPS), signal to noise ratio (SNR) ZEF{fiL7-=. MTF (%, &&H4LbH
B/ AXDZEMNDIEWNEE SD EFTMEFEHLTAEL-. BIEIEZAIESHIR (3mm ZF) DBEEME(ZDULNVT, circular edge 5% FALVTITo7=. NPS (X 270mA
DEE, F1- 90mA H XU 30mA ([FZFNEFN 3, 9 EHDIREEE (LT, 90mAX3, 30mAX9) FIE T HMNIELT- 270mA HEDRENREFDEEZICDON
T, radial frequency jEZRAULVTR®T=. SNRIE MTF EXUNPS &Y, v MTF2 / NPS DEHRKIZTRSHT=. MTF, NPS, SNR £4I1Z, 270mA O FBP & 90mA X 3
HEXY 30mAX9 ZLEELT=. A CT & & (X Aquilion ONE (BZ), MTF KU NPS [ CTmeasure ver. 096(B A CT FffiFR)EF AL TRHT-.

[(#5RIMTF [ 270mA FBP &LEERL T, 90mA X3 Tl Standard T 10%MTF AME T L1z, 30mAX9 TIL IR i FHiET 10%MTF AV RIRIZIE L, Standard TIRE
T o1=(Fig1). NPS [& 270mA FBP &LEEIL T, Weak, Standard &2 90mA X 3 TIXE BRI AR ZE Tho1=H%, 30mA X9 TIZIERE KEE TNPS ANET
L7=. SNR [& 270mA FBP &EEERL T, 90mA X3 Tld Weak, Standard &4 (R BLIRBU A RIF THo7=HY, 30mAX9 TIFEE K E18 T Standard HNEEZRL
1= (Fig.2).

[(BER]EREEBRDOMETHS 30mAXI TIE, Standard [TEWTEBMERICHE I HEFREBUILD SNROASWER THoTAY, 105MTF A KIBITETL
f=. &Y, SNR NEETH-THOEREROBRMER LICIEIKREZFELANIENHEINS. AARKLY, MEFEHERICES 3D-CTA [THEULT, KL
EERTIH IRIGAEICES /A XERMRLYE FBP ZRAVWTHEGBEDHEFREZZEELZERERNEELVEERD.
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METIE, BEBROENDEHNBEREDIFEZRAR, CADVRTAIZENLETIAFY—HBEBED —DTHAELTHRIIL-. RRELTHMCTEEZRALY, #I5
AHIZIESVMZRLY, leave—one—out ;EICKVYEEMIL . ZDHER, BEHEDOFHEREXHHBELLZEE, KUSWVHRIEEFFLIENTES-.

**15

HORUONDIRET D wavelet FEERICKISEREREZDARMEZRIYRARKICTY CEZEMELT, MAMERRED—DOTHAI—MHEEICL ORI

ffie, AVFSRAOYBHFTMED —BED B RN ORI RRZTof-. |MEFMTIE, ST EAFBERBELBBRTRIEL: 3 EOESF ) TER (BERE

X $REMR, MERCT B, ELEX RER IZEVT, WITILRERIVEBLGEEZL > THESN TV EN KR TES . VUV EANERE L HBRIRICK
BHEBREHREIL, MEMICHHFELLAVISAMNERETHSEVNSITENALN LT

*%16

[Introduction] Hyperdynamic therapy with dobutamine (DOB) administration on patients with subarachnoid hemorrhage (SAH) is a useful strategy for treating
cerebral asospasm and neurological deterioration. Even some reports have suggested that DOB administration caused the cerebral blood flow (CBF) augmentation
by increasing cardiac output, microcirculatory behavior in brain remains unclear.

[Hypothesis] Red blood cell (RBC) velocity should be increased under DOB administration. To investigate the cortical microcirculation, two—photon laser scanning
microscopy with successive line—scans was used for red blood cell (RBC) velocity estimation.

[Methods] SAH was induced in ten male wild—type C57BL/6 mice (23 — 25g) using endovascular perforation technique. Five days after SAH, a cranial window was
prepared for optical access to the cortical vasculature. Then we observed two—photon microscopy with intravenously injected rhodamine—dextran. The RBC
velocity was visualized as dark objects against the fluorescent plasma background. The velocity was estimated from dark objects angle in successive line—scans
analyzed by Radon function based algorithm. DOB was administrated intravenously at the dose of 6 and 12 -g/kg/min.

[Results] RBC velocity was increased in 8 mice after the DOB administration and 2 mice were reduced. The RBC velocity in increased mice of baseline , 6 , and
12 =g/kg/min was 1.29%£0.40, 1.70%x0.74 and 1.372£0.53 mm/sec, respectively. In the reduced mice, the RBC velocity was dropped almost half value of baseline
at the DOB administration.

[Conclusions] DOB administration was increased RBC velocity in cortical microcirculation. It indicates DOB hyperdynamic therapy on patients with SAH is

effective in the viewpoint of cortical microcirculatory control.
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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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NFETEAR BETHOGCAHEZORMPEEICENT, FELTHERE-XI VT OXRICLIIAREENTEH - HEEOEI BN THSL
FH|ELTE I, £z SAH ROEFHMEMKEMOCHIZEHEL-HEREERICHL T EREMIHEE =4 —XETTORLDEDEMBMIEEIZLS
Intensive Hyperdynamic therapy ###L. FREUEIZ—EDRREZ LITTE, BR> AEDOWHEMN LI, EEFIZE ITERMBFTREILIBREEDE
EMNERASNATOSD, BRIV BEICHSIREHORELESIN . #aBETARBETORPERICIEFRAHLIDHNRKTHS, KL DIEETIL.
EE SAH. =S DIFEDAVECHKIEZFEDEEEHHEICHLTIE. iR BN SEMAFTIEZRAVBBMLEREEZTL.. BEA CIERMEERESE
REMAREE=A) V& HAL-BMREELTHILT. AMPORREEZEVD . TREEOMRILLEE=FI 2V ICEHELI-EHEDERER -
TW%, A TIHNBREFMD—IREL T, EFEHIAO DCIIZKAIERIBE - ZTEHICHE LTI, IEFRIERSD S iX(near—infrared spectroscopy; NIRS)ZE FALV=/E
ATiERREARIEE=4") VT Z 5T 5 & THyperdynamic BEDBEMRHIEZLZITL. TELMREBIZZOH TS AVURDI LTI ChoDERE
EEDBRKEREICETIMERROBMEEZRET S,

*2

Delayed cerebral ischemia (DCI) is one of the main causes of poor outcomes after aneurysmal subarachnoid hemorrhage (SAH). The aim of this study was to
describe the clinical picture of regional blood flow (rCBF) obtained from SPECT images during the risk period for DCI (day 4 to day 14 after ictus) after SAH using
three dimensional stereotactic surface projection (3D-SSP) analysis methods.CBF-SPECT data from 94 SAH patients who underwent surgical clipping of anterior
circulation aneurysms were analyzed prospectively. Semiquantitative rCBF measurements were obtained using 99mTc HMPAO SPECT on days 7 and 14 after
SAH. Regional voxel data analyzed by the 3D-SSP were compared between patients and age—matched normal subjects or between day 7 and 14 in the SAH
group.Areas of significantly decreased rCBF (compared with normal database values) were detected on the surgical side including the ruptured site, and 25
patients (27%) showed neurological defects attributable to DCI. Significant increases in rCBF were observed in 80% of patients on day 14 compared with day 7, in
which 56% returned close to the normoperfusion. The recovery from decreased rCBF was less complete (P<0.05) in the groups with DCI (new infraction on MRI or
CT after day 14), poor clinical grades (WFNS grades of 4-5), or poor 3—-month functional outcome (modified Rankin scale scores of 4-6). Multivariate analysis
including known risk factors (age, WFNS grade, modified Fisher grade, and DCI) and 3D-SSP evidence of prolonged hypoperfusion showed that DCI (P = 0.004;
odds ratio [OR], 0.10; 95% confidence interval [CI], 0.02-0.48) and hypoperfusion by repeated SPECT images on days 7 and 14 (P = 0.02; OR, 2.15; 95% CI,
1.15-5.12) were independently associated with poor outcome. 3D—-SSP derived significant hypoperfusion analyzed during the DCI risk period by serial SPECT
studies may be associated with SAH-related primary brain injuries and/or surgical invasiveness and development of DCI, which can be a novel predictor of poor

prognosis.

_71_



*8

[(BEMKHIETHIM(SAH)E 2 BRURNIZRAE T SN EEHEIL. SAH DEELESHETHD. EFDERKRFITIE 4~9 BHRICELDIEBERMERBN ZERES
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LT, 47T %A MRI Z£{& (Varian, Inova)Z LN T, 28804 LA {E>1- CASL ZZEAL. CBF Z8IEL=. SAH £ 5 HEICKINE R REFICHRER
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2 RFIEWBETHREL-FERTIX., ERLMESEIIEIETELD o1-, CASL CBF [XXBETHOISNILSHEMNZE{LL T CBF Z1BAEEEL TS RIREME (X85
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[ZKULVATREMEA B Z b T=,
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[Introduction] Post-ischemic hyperperfusion was observed in transient ischemic tissue 48 hours after middle cerebral artery (MCA) occlusion [1,2]. A possible
physiological mechanism would be vasodilatory regulation failure with full relaxation of resistance vessels in ischemic tissue. To confirm the physiological reason,
we have performed two photon microscopy observation and experiments for revealing vasodilatory response with carbon dioxide (CO2) inhalation.

[Methods] Six male Sprague—Dawley rats were used. Transient ischemic regions were induced by modified model of MCA occlusion [3]. The model of twisting the
monofilament at the left MCA for temporally interruption of blood flow and the right and left common carotid arteries with temporally clipping in thirty minutes.
Before the transient ischemic operation, a cranial window (diameter of 2mm) was prepared for optical access to the cortical vasculature in left hemisphere. We
have confirmed the post—ischemic hyperperfusion in continuous arterial spin labeling in 4.7 tesla magnetic resonance image 24 hours after the operation. Then we
observed two—photon microscopy with intravenously injected rhodamine—dextran two days after the operation. In the microscopic observation, each animal was
mechanically ventilated under paralyzed condition with rocuronium bromide and isoflurane anesthesia.

[Results and Discussion] Arterial blood CO2 tension was increased from 38.0+4.5 to 44.5+3.8 mmHg with 0.4 % CO2 in anesthetic carrier gas and increased to

52.0%+2.8 mmHg with 0.8% CO2. Vessel image was reconstructed by maximum intensity projection from images acquired from cortical surface to the depth of 0.5
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mm. Subtracted image obtained from hypercapnia and normocapnia was evaluated for vasodilatory regulation. Arterial diameter was almost same between CO2
inhalation and normo—capnia condition. The arterial vasodilated response to hypercapnia in the ischemic tissue was not observed in this study. The post—ischemic

hyperperfusion might be related to the vasodilatory regulation failure.

%1

Cerebral stroke is the leading cause of death and permanent disability in elderly persons. The impaired glucose and oxygen transport to the brain during ischemia
causes bioenergetic failure, leading to oxidative stress, inflammation, blood—brain barrier dysfunction, and eventually cell death. However, the development of
effective therapies against stroke has been hampered by insufficient oral absorption of pharmaceuticals and subsequent delivery to the brain. Nanotechnology has
emerged as a new method of treating cerebral diseases, with the potential to fundamentally change currently available therapeutic approaches using compounds
with low bioavailability. This perspective review provides an overview of the therapeutic potential of oral nanomedicines for stroke, focusing on novel natural

product—loaded delivery system with potent antioxidant and anti—inflammatory effects.

*%2

BACKGROUND Subarachnoid hemorrhage (SAH) is one of the most devastating cerebrovascular disorders. We report on the diagnostic value of
three—dimensional (3—D) maximum intensity projection (MIP) reconstruction of T2*—weighted magnetic resonance images (MRI), processed using graphical user
interface—based software, to aid in the accurate grading of endovascular—perforation—induced SAH in a mouse model. MATERIAL AND METHODS A total of 30
mice were subjected to SAH by endovascular perforation; three (10%) were scored as grade 0, six (20%) as grade 1, six (20%) as grade 2, eight (27%) as grade 3, and
seven (23%) as grade 4 according to T2*—weighted coronal slices. In comparison, none of mice were scored as grade 0, eight (27%) as grade 1, five (17%) as grade
2, nine (30%) as grade 3, and eight (27%) as grade 4 based on subsequent evaluation using reconstructed 3—D MIP images. RESULTS Mice scored as grade 0 (10%;
no visible SAH) on T2*—coronal images were categorized as grades 1 (thin/localized SAH) and 3 (thick/diffuse SAH) according to 3-D MIP images. Grades based
on T2* 3-D MIP images were more closely correlated with conventional SAH score (r2=0.59; P<0.0001) and neurological score (r2=0.25; P=0.005) than those based
on T2*—coronal slices (r2=0.46; P<0.0001 for conventional score and r2=0.15; P=0.035 for neurological score). CONCLUSIONS These results suggest that 3—-D MIP
images generated from T2*—weighted MRI data may be useful for the simple and precise grading of SAH severity in mice to overcome the weakness of the current

MRI-based SAH grading system.
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HERAL—F—HEHBEOS/VEREGN SR/ NENDFMEEEEZHET TSI EMERNDSFENMONTIND. HAL, HERESNTNSF
EITNA, BROFMLEELT, BaAVFSAMELIZR, TYDREZEEIGW, ESMELOEVER THRNKEEZHTE TEONEINERILE. 22 LD
KRN LFONT 290 HIDSAVERERISHLT, BIEDCKE CHHERZBEBRICKIYIEETOLERHOELOD, TATHOEZRIMLKRIMIKEEE
HETHENTE . SAUERERM D, FMIKEEZBEHEE TESHOFETIGEVLOD, B—EAT, EVRSICIIELCLEERIHEEIE, REE
EERTILENGNO, REHTEELLTORHEFEREIATOSLDEZZ 0N,

*k4

[Introduction] Hyperdynamic therapy with dobutamine (DOB) administration on patients with subarachnoid hemorrhage (SAH) is a useful strategy for treating
cerebral asospasm and neurological deterioration. Even some reports have suggested that DOB administration caused the cerebral blood flow (CBF) augmentation
by increasing cardiac output, microcirculatory behavior in brain remains unclear. [Hypothesis] Red blood cell (RBC) velocity should be increased under DOB
administration. To investigate the cortical microcirculation, two—photon laser scanning microscopy with successive line—scans was used for red blood cell (RBC)
velocity estimation. [Methods] SAH was induced in ten male wild—type C57BL/6 mice (23 — 25g) using endovascular perforation technique. Five days after SAH, a
cranial window was prepared for optical access to the cortical vasculature. Then we observed two—photon microscopy with intravenously injected
rhodamine—dextran. The RBC velocity was visualized as dark objects against the fluorescent plasma background. The velocity was estimated from dark objects
angle in successive line—scans analyzed by Radon function based algorithm. DOB was administrated intravenously at the dose of 6 and 12 =g/kg/min. [Results]
RBC velocity was increased in 8 mice after the DOB administration and 2 mice were reduced. The RBC velocity in increased mice of baseline , 6 , and 12
~g/kg/min was 1.2920.40, 1.70£0.74 and 1.37%£0.53 mm/sec, respectively. In the reduced mice, the RBC velocity was dropped almost half value of baseline at
the DOB administration.

Conclusions: DOB administration was increased RBC velocity in cortical microcirculation. It indicates DOB hyperdynamic therapy on patients with SAH is

effective in the viewpoint of cortical microcirculatory control.

*%5
Early brain injury after subarachnoid hemorrhage (SAH) plays a critical role in the development of delayed cerebral ischemia after subarachnoid hemorrhage(SAH).
Evidence suggests that acute failure to remote cerebralblood flow (CBF) after SAH may be setting the stage of delayed cerebral ischemia. However, little is known

about the effect of CBF and neuro—behavioral profile on functional outcome for precise grading of thes model to mimic clinical sevirity in humans. Purpose of this
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study was to investigate the feasibility of MRI-based asessment of clot distribution and CBF for grading the sevirity in a mouse cardiovascular perforation model
of SAH.

*%6

Early brain injury charactrized by microvascular dysfunction in cerebral vessels may play an important role in the development of delayed cerebral ischemia(DCI)
or vasospasm after subarachnoid hemorrhage (SAH). However, little is known as to the microcirculatory mechanisms to treat post SAH DCI. The aim of this study
was to clarify the usefulness of neuroprotective and hyperdynamic therapy in reliveing cerebral microcirculatory dysfunction affected by vasospasm after

experimental SAH.
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