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MXEE

(B#9) #fERAAZE (computational fluid dynamics, CFD) % AL M7= fMENARYES o i
THERETEICE Y, RBE - BX - BERRE - THAREOBELZENMREF S TL
5h, <HLIETHIM (subarachnoid hemorrhage, SAH) BEERE & DRESEILIHE Sh T L
B, FCCHNEBAREOREZREHM & CFD ICK 2 MITHREMETM L, SAHE=E
ELOBEEZERETLIz. [AiX] 2007 £ 5 2014 F£FETOD SAHEHR 200 flD > 5, F
FEM 5 12 BEREALANIZ 64 5T JLF R T4 X CT 12k % 3D CT angiography (3DCTA) T2
ErENtz 119 BIOWNEBREAREE TR E L=, ARzl WINS SAH grading scale
(WFNSG) TEEEREEZITLY, EAERE (WFNSG1-3), ZJERE (WFNSG4-5) IZ/Hr$E L 1-.
3DCTA DICOM ¥ —4 h b BEBEAMKETILEZEML, AQICMEREIZE C -Gk
RPDAEZHMREZHRTE L-EERNZT o7 CFDICERALEBKT—42TIT
{B®D primary dimension & 4 {®M shape index Z5t&E L, FEFMEMET o=, M
THERNT A—421L, wall shear stress (WSS), normalized WSS (NWSS), low
shear area ratio (LSAR), flow velocity (FV), invariant Q #E5t&E L1=. #EtFH
FEHE, Mann-Whitney’ s U test ZFLVT, PO.05 #HE L L1z, [#R] CFD %17
ST2ODETAT—2a N TELEN T2 6 GILBRN SN, BRERE 74 6l & EAERH
9 Bl=HrEEENt=. Maximum size Z ED primary dimension, aspect ratio, size
ratio i & shape index MMREFHIEEE, BREBEEEHCTHEREZROLM

f=. MATAFRNS A —F TIE, EEFIFEERFELY L WSS, NWSS AMEL, LSAR AKX
EMoN, AREZFEDLGM o, RBHIRE (h=44), hXEEARE (n=31), Al
RBEBARE (n=24) OGN TERAT SHE, DANBREICES OV TITEERFICEES,
EAEFE Tl& parent artery diameter (PD) AN/ & Ao 1z (2. 56mm vs. 2. 03mm,

P=0.039). RMZABARMBICH LV TITERMERFICLEN, FEHTIEHEICTsize ratioNKE
< (2.04 vs. 2.38, P=0.040) , NWSS A¥ME < (0.289 vs. 0.168, P=0.033), LSAR A K

1



Eho71=(0.284 vs. 0.542, P=0.035). [#Em) EEMHAXEIAREEGESID 3DCTA %A
WTCFD #4175 &. HIMENHLY. shape index A KZFLY, WSS AMEWLVEEDFRR

nEont-,



FLHIC

IhFETHIERAEHZ (computational fluid dynamics, CFD) % AL f=fxEh
IRIEIRZRRE T 1RET L =R E T, MANBIRE (X RBEHREBIRE LR, KEXQ
low shear area ratio (LSAR)', {ELvwall shear stress (WSS)%® =L>oscillatory
shear index (0SI)®, HMTALREX flow pattern MWLV EEh TS, S 5ITE
fLERESHETYFIBRETIL, pressure loss coefficient AMELNERER ) R
IhBLESNTVS . WThORELFTRESHEARTIE AL H, CFDITLDE
IRRMEAREDRR ) R FHEC IR+ THS. BEEIC OFD THE SN HMTHE
DRV R ZFETESNZIAT H-HICE, BRAOEBRT —2ERFRICEITS
meoas, ERRIAAE BESH EGBER BREEERRETIVERAE
HEET) VIR EEINTEELLEAEILETHS.

—7 CFD ZAWV-IXNEAREDAE TIL, MITHRER/NT A—42 LHEIARERLE
o, X7, WHRA® PBRELERE’ EOBEEN RSN, SHICXTY FEBEICE
ZMATHZAEL POV ERKEBOFR "HELBESN TS, RATIE, W
HRINBIRBORK T —2 A= CFD 12X Y, REBTHRE SN RSO LMD
N —VFEHLBIRENTS >FHEELEET I LMNRINIZ L Ao DR
(EANENAREE D BARRE®, RE, BMPRGEN, MITHEOREEZTLHILETREL
TW5HLDTHAN, INFETKLETHI (subarachnoid hemorrhage, SAH) EfEE
EMATHZERINT A—45 L OBEIETRE S TULVRLY.

% Z T SMHEBI TIEEL S 1= IDCTA BT fEfl xR E L, B

6
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2007 FEM 5 2014 F£FETO SAHERE 200 flD S5 B, BRIV EKREARE T, R
® 12 BELURIZ64FITILFRASA ACTIZ&Y 3D CT angiography (3DCTA) M{ThHn
=120 BlZExtgk & L1=. ABzhs WENS SAH grading scale Z#EF{fiL, WFNS grade 1-3
ZEAERE, WENS grade 4-5 2 EEHETEEH LT

3D-CTA X 64 HI<ILF RS A X CT (Toshiba, Inc., Tokyo, Japan) TiTL), &5
Fl (A8 F—)L 370mg/ml) (FERIEFPERERIRIC 206 hT—TILEBEL,
4nL/sec T 60mL ZEAREST L=, BELBERAANY ALTITY, TS50
L 7= DICOM +¥—% % Mimics Innovation Suite (Materialise Japan, Yokohama,
Japan) [CFi#AIA A, BEENRNBEROPLZESIERZERLE. COERLETCTE
ZEMAE LRACTEZAVWESNEBOREZREL, BROEITALVT—2avE
7Ly, stereolithography (STL) THALTf=. ZD STL 271 )L % Magics
(Materialise Japan, Yokohama, Japan) ZHXY 3 A& 1mm KD M ILRAI & L THIR
%, BEOEEOnEZFME L, RRICSILZRETI=AMDEAEHIET 5125,
3-matic (Materialise Japan, Yokohama, Japan) T A& 0.25mm D= T remesh
L, SSICHRROBIZRIZIS C 1= smoothing (curvature smoothing) Z{TWLVEERE B

KETFILELE

BFERL

ICEM16. 1 (ANSYS Inc., Canonsburg, PA, USA) ICEEEAMKRETILEEIMYA
#&, BFEREIToTz (Figure 1). Octree ;A THFY A XK 0. 6mm, /N 0. 1mm
T, RXHEBIROMAE (curvature refinement) #E%7E L, tetrahedral elements
Z#{ER L1=. XRIZ initial height 0.015mm, total height 0.148mm & L7 6 BD
prism elements ZEBML, AQICEIFEELEZBRERET 58, LA/ LALLM
ERNENOMETHLMEERZAELADEBOEREEARICER L "
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BEETIVY

MREEEREDBRDO=2— FUFRAT, FTEZTR =Y ZAABRA LEHEDOX
[R5 &L, BRBULITARAEEEALV:. MREREEE 1056 [kg/m’], #HFEE
0.0035 [Pa-s]& L, ANSYS CFX16.1 (ANSYS Inc., Canonsburg, PA, USA) TEFfEHT
ZiTof=. ABICEBERERATERSNHERRBNEBROEERE (mass flow
rate) 5% E L7z, MFREE, R7XA1OZEAICEOIETAODEEOEFMERD 3 FIC
teFIL, HBZMEHETIE TL—0 minimum cost fRERIZE D < constant shear
theory MG 5 LRE LRXTEHELR

T 3
=1
0=577.

Poiseuille’ s solution, which relates vessel flow rate, Q, vessel diameter,

d, and wall shear stress, 7, by formula.

MREZH/NS A—4

CFDICERL-BEEARRKETILERANT, BERFMIEELZFF@EL. CFX-
Post (ANSYS Inc., Canonsburg, PA, USA) CENREZEIPEMER TRARICESAM
TERELEFLELE LTHA%, Image J° TUUT® 2 R5T primary dimension Z &I L
fz. RRERDZEE % neck width (NW), NWIZEEA S S % aneurysm depth (AD), %§
P EINSNDHEARDEE % projection length (PL), BHARIE D &K IEEE % maximum
size (MS), HIMEE% parent artery diameter (PD) & Lt=. &I CFX-Post T,
BRE DA% dome volume (DV), ZEERMDEFEZ neck area (NA) & L TEHRIL 7=

homEtAfEZE+ &1, Figure 212579 4 D0 shape index Z&EH L1-.



MATHEFR/NS A —4

WSS [FMRIZ L > TIMERIZANDEAD S5, ERAREEEL LI-HEERIC
BEELLDZWVL?, CAZEERE L THRALGOTHAEMNSA—IHNRES ST
L%, WSS (Figure 3A)IZHNZ, normalized WSS (NWSS), low shear area ratio
(LSAR), flow velocity (FV), invariant Q (IQ) ZEF{@ L 7=.
normalized WSS (X, HMEDFHWSS [TxTSENEGEL, RXTHELEL

wss

NWSS =

WSS py
NWSS indicates normalized wall shear stress; wss, wall shear stress; and

wssp,, WSS at parent artery.

FEHRMEDF WSS D 10%% low WSS (LWSS) L EE L, BARERERICKNT S
LWSS m#&tb# LSAR & L, RATHEL®

LSA,

D

LSAR =

LSAR indicates low shear area ratio; LSA, low shear area at dome; and A,

dome area.

EAD FV I, dome & NA [CEFENT= 3 RuTMFRTMEE THEHYMFTERE TEH L=

(Figure 3B).

Vortex core region 53 A71=IZ, invariant Q ZRKXTEHELS- "2

0= %[—S,.J.SU +W,W,)



S;; is the symmetric component of a speed slope tensor. W;; is the

antisymmetric ingredient of a speed slope tensor.

et R

HRETFRIRRET (L SPSS ZR LM -, MREZRI/NT A—2 LMTHZERNT A—4(C
DT, Mann-Whitney URRE ZITLY, ABKEREXOWKREE L=, S HITHMLADY T
RN ERFRICITof=. FHEBEHREEEHICEVTHEZNE LUMTHFERM/IT A

—ZI2DWT, \REEIESHTTHRET L=

R

SAH 3&fit 200 filch, REALSMIZBETIRICL D D-CTAL BTSN, REMND
72 BfE LA L %58 U 7= fE 61 R U BIARAZRE & B KEIARE 2 FR < IREIARE 119 BIAH R
Exofz. 1196Id, 6 BITRANIMEAEZ (1 FIILERERH 5 HIILEERH) TH-
f=. BYD NSHITTRTCD FETATRETH Y, BIERF T4 PIEEERF 39 HIICHEES

nit=. Fhn, %R, EfZE Table 112R7.

XY

LEFITORTTIE, BEEHELVMTHAZEH/NAS A —2(ICEAERTEEEZ
RHBHNT (Table 2-4), negative LHERTHo7=. BMIAY TMRFZEITS> L, FK
BRI OV TIXBER(CEER, FEEMTEPDANEMN o7 (2.56mm vs. 2. 03mm,
P=0.039). F-MIEBIRBICHE WO TIIBEMICER, EEMHTEARICsize ratio
KEC (2.04 vs. 2.38, P=0.040) , NWSS AME < (0.289 vs. 0.168, P=0.033), LSAR
MRXEMN-7-(0.284 vs. 0.542, P=0.035). BEHLEEHOMTEEEZRNI-F
EZNEIUMTAZR/NSA—F(2D0T, RERRSTTRIELIZEZ A, BIE
B TIL, size ratio [XNWSS (r= -0.456, p=0.000164) & & TFLSAR (r=0. 405,
p=0.000824) &HELIAREBEIRZRO-H, EMEH TIE size ratio X NWSS (r=-

7



0.183, p=0.298) , LSAR (r=0.115, p= 0.517) OWWIFh & LiEEERZROHEMN -

1-.

BE

WREDOHKT—2 2RV -KEARED CFD TIE, miTHFEAEM/NZ—> L
B HIEMNREINTILND 2 F-INEARE D FECHEKRIZIL WSS 15 WSS gradient 7:
ELNBET S . ETHITCFD AV TIKNBIRERIIKEZ M L R TIE, MR
BIIREL 7 AT REEAE . EL WSS AR L THREKEBICES LTS EmES
nNTW32 ThASOMELISRHBIRBOBEFOMITHFELEEL, MTHFTOER
RiBRaDEEZHGEZ N L CHRAMEBAREOR MR OLEM/ Y — VTR EERIFT
EHREND. SEHERIBEREOBRT —2ZRANT, TOBEBFH/NTA—2L
MATHFHINS A —F ZREEFICFHE L, SAH EERE & DEEZRE L 1=

B ERESET Y FSEERBRNBIRBOBRK ) RV % OFD TRE L=HE
T, NEBHIRE L PRNBIRBECTREELGSIBREISBRESNATODS . DWThOEIRE
% pressure loss coefficient [(EHEHEFTHEIZELA, minimum WSS (XARFEEIARTE
THEICENM > DI L, RRNBIRE CTEESEZZRDLEN 2. KHFARIZET

SEEHFTORINTIE, BEENE I VCMITAEMNS A —2 VT WL EEE EE

\

ELEA =D, BMLAICRET S, RBBRBICEVDTOAMEZH/NNZA—4
(size ratio) LMITHEM/NS A —% (NNSS, LSAR) ANEJEE LBHEL TLVz., XK
BARE EATRKREBARE CTIECNOD/INS A —2 LEEE L DBEESENAH LN >
2o THODFERIE, WERBOMTHEE, BROKREFSLFTEL, KENREH
ARMIZE>THEIELSI B EEZTRELTLS.

SAH ZEfEFITIE, RHNMESMBEHEITELOTVERESATLS P X
NBIARETIE, EEHTPDAFEREICNS Mo, CHITRAAKMESHELBELT

8



WAABEMENHS. RILKEIDEFIRBNZES. PDA/NE 4D L size ratio BK
ELHHN. REBRBEOEEFSBEFICHEAPD OEALTWIZHLEDL LT, size
ratio MEEICKEN oz, SO &l size ratio DE VKRR NIEEARE (LN T
BLEEHFEELPTVLEETELTLS.

IREUREEDE A ICH VT size ratio FERGHEBZHNIA—FEETNTLS
“OBEIRMIICIE size ratio MK ECEAIX WSS RUSNWSS (FIE 2B EEZ DN B,
ARRICEITELEF TORFATEIREHTEOERAHSLOD, EEMHTIE size
ratio [ZB84> 59 NWSS AMEM o f=. EEF TIIBREBIBRT HR1H L TD &L 5 4
RIZHS=DH, WRLUEBREDEL S GERICG - ENIALSNTIIGRL. EiERF
CEEBMODINODHEENERZRAT L0, SRELIARNEFENS.

ABARIZIT limitation NFET S, —DBIF, SILI7 AL SMERKET
IWEERT BRI ERD L S GABMMEZTH>TEY ., TAMNENFTA—L[ZEZ
FENTWERFEZABWNIETHSD. Z2BIE, EHENDEEPNMTE % ER
5%, AODOMERNSHEINDIMBRELRELTLNSH, —ATSHOEE
(RHMERMECEZNETE) (CEHHEL-OETIMREENECLZY, Ch

SOREFHIERICHELTVWATAREENHEZETHD.

ham
EEMRNEIARBEAEHID 3DCTA ZA WL TCFD AT Z1T5 &, HME

ALY, shape index AARKZLY, WSS AMEWLVE EDFREAE O NT-,

AR DEFR
RmXICBEL T, FEEFLRLVOCAZELBORTINESHEAREIFEEL

ELN.
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Figure Legends
Figure 1

Visualization of mesh generation

Figure 2
Schema of aneurysm dimensions and shape indexes
AR indicates aspect ratio; PR, projection ratio; SR, size ratio; and VOR,

volume—-to—osmium area ratio.

Figure 3
Visualization of wall shear stress (A) and flow velocity (B) in the
representative case (ruptured right internal carotid artery- posterior

communicating artery aneurysm, 88 year-old female, WFNS gradel).
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Table 1. Baseline characteristics of the patients in mild and severe groups.

Mild group (WFNS grade 1-3) Severe group (WFNS grade 4-5)
n=74 n=39
Age 64.0+15.4 67.7£13.3
Gender (M/F) 18/56 10/29
Location
ACOM 14 10
MCA 19 12
ICA 32 12
Others 9 5

WENS indicates World Federation of Neurosurgical Societies; ACOM, anterior
communicating artery; MCA, middle cerebral artery; ICA, internal carotid artery.
Data, meanztstandard deviation



Table 2. Summary of primary dimensions.

Primary dimensions

Mild group

Severe group

P Value*

Aneurysm Depth, mm

ALL

ACOM

MCA

ICA

Projection Length, mm

ALL

ACOM

MCA

ICA

Maximum Size, mm

ALL

ACOM

MCA

ICA

Neck Width, mm

ALL

ACOM

MCA

ICA

Parent Artery Diameter, mm

ALL

ACOM

MCA

ICA

Neck Area, cm®

ALL

ACOM

MCA

ICA

Dome Area, cm”

ALL

ACOM

MCA

ICA

Dome Volume, cm®

ALL

ACOM

MCA

ICA

4.33 (2.95-5.68)

3.57 (2.60-5.34)

4.73 (2.36-6.96)

4.31 (3.24-5.62)

5.19 (3.54-7.85)

4.40 (3.62-5.56)

6.61 (2.61-8.48)

5.52 (4.10-7.41)

6.24 (4.97-7.99)

6.01 (5.04-6.66)

7.04 (4.77-9.95)

6.20 (4.89-7.92)

3.91 (3.08-5.29)

3.39 (3.02-4.81)

4.36 (3.39-5.50)

3.89 (3.21-5.24)

2.78 (2.06-3.07)

1.63 (1.26-2.05)

2.56 (1.90-2.89)

3.06 (2.78-3.54)

0.10 (0.06-0.17)

0.07 (0.06-0.13)

0.13 (0.08-0.19)

0.10 (0.07-0.17)

0.57 (0.34-0.98)

0.52 (0.38-0.63)

0.82 (0.30-1.46)

0.54 (0.41-0.96)

0.04 (0.02-0.09)

0.04 (0.02-0.05)

0.07 (0.02-0.19)

0.04 (0.02-0.09)

3.94 (2.90-7.23)

3.57 (2.60-5.34)

3.95 (3.23-6.27)

4.46 (3.57-9.35)

5.44 (3.97-7.85)

5.28 (3.58-6.81)

4.59 (3.81-6.45)

6.77 (5.12-10.36)

6.56 (4.97-8.80)

5.42 (4.84-7.53)

6.85 (4.66-8.51)

7.54 (5.71-11.66)

4,50 (3.23-5.47)

4.07 (3.03-4.57)

4.72 (4.08-5.36)

4.67 (3.25-6.35)

2.30 (1.77-2.76)

1.85 (1.51-2.25)

2.03 (1.68-2.34)

3.23 (2.76-3.50)

0.11 (0.08-0.17)

0.09 (0.07-0.12)

0.13 (0.10-0.17)

0.14 (0.08-0.26)

0.63 (0.28-1.10)

0.44 (0.23-0.76)

0.77 (0.27-0.98)

0.65 (0.41-2.82)

0.05 (0.01-0.11)

0.03 (0.01-0.06)

0.07 (0.02-0.10)

0.05 (0.02-0.51)

0.921

0.752

0.765

0.490

0.510

0.403

0.459

0.186

0.459

0.931

0.857

0.214

0.411

0.931

0.734

0.278

0.09

0.472

0.039

0.990

0.477

0.796

0.921

0.245

0.802

0.625

0.826

0.442

0.834

0.625

0.826

0.427

ALL indicates all locations; ACOM, anterior communicating artery; MCA, middle cerebral artery; ICA, internal carotid artery.

Data, median (interquartile range)



Table 3. Summary of shape indexes

Shape indexes

Mild group

Severe group

P Value*

Aspect Ratio

ALL
ACOM
MCA
ICA

Projection Ratio

ALL
ACOM
MCA
ICA

Size Ratio

ALL
ACOM
MCA
ICA

Volume-to-Osmium area
Ratio, mm

ALL
ACOM
MCA
ICA

1.09 (0.72-1.32)
1.13 (0.75-1.25)
0.92 (0.72-1.20)
1.10 (0.73-1.34)

1.34 (0.96-1.63)
1.29 (0.83-1.46)
1.24 (0.80-1.63)
1.38 (1.12-1.68)

2.40 (1.83-3.29)
3.90 (2.57-4.69)
2.88 (2.31-3.46)
2.04 (1.61-2.41)

4.63 (2.30-6.54)
3.89 (2.85-5.27)
4.91 (1.93-8.03)
4.75 (2.26-6.39)

0.94 (0.76-1.49)
0.94 (0.71-1.37)
0.85 (0.74-1.54)
1.12 (0.85-1.39)

1.27 (0.96-1.79)
1.27 (1.20-1.67)
1.01 (0.70-1.64)
1.34 (1.17-1.85)

2.81(2.21-4.34)
3.34 (2.25-4.34)
3.31 (2.25-4.79)
2.38 (2.19-3.42)

4.40 (1.94-7.53)
2.66 (1.60-6.92)
4.48 (2.72-5.58)
5.26 (2.69-16.42)

0.822
0.931
0.921
0.745

0.754
0.546
0.795
0.594

0.08
0.625
0.484
0.040

0.944
0.437
0.857
0.315

ALL indicates all locations; ACOM, anterior communicating artery; MCA, middle cerebral
artery; ICA, internal carotid artery.
Data, median (interquartile range)



Table 4. Summary of surface hemodynamic parameters.

Surface hemodynamic parameters Mild group Severe group P Value*
Wall Shear Stress, Pa
ALL 2.306 (0.637-4.973) 1.662 (0.297-4.889) 0.344
ACOM 0.638 (0.080-1.495) 0.401 (0.219-4.32) 0.931
MCA 1.286 (0.572-2.310) 1.435 (0.217-3.005) 1.000
ICA 1.304 (0.325-3.003) 0.526 (0.180-1.113) 0.131
Normalized Wall Shear Stress
ALL 0.285 (0.159-0.468) 0.278 (0.125-0.464) 0.598
ACOM 0.135 (0.061-0.243) 0.184 (0.063-0.463) 0.472
MCA 0.218 (0.136-0.387) 0.311 (0.079-0.410) 0.795
ICA 0.289 (0.158-0.468) 0.168 (0.096-0.276) 0.033
Low Shear Area, cm?
ALL 0.157 (0.015-0.382) 0.159 (0.035-0.395) 0.575
ACOM 0.369 (0.154-0.560) 0.230 (0.035-0.541) 0.666
MCA 0.296 (0.018-0.681) 0.136 (0.039-0.410) 0.795
ICA 0.210 (0.040-0.308) 0.360 (0.255-0.865) 0.006
Low Shear Area Ratio
ALL 0.260 (0.031-0.637) 0.272 (0.058-0.637) 0.658
ACOM 0.777 (0.212-0.971) 0.402 (0.132-0.882) 0.403
MCA 0.403 (0.052-0.659) 0.206 (0.122-0.733) 0.921
ICA 0.284 (0.061-0.555) 0.522 (0.343-0.751) 0.035
Flow Velocity, m/s
ALL 0.094 (0.039-0.202) 0.085 (0.023-0.184) 0.443
ACOM 0.038 (0.007-0.074) 0.032 (0.016-0.162) 0.796
MCA 0.075 (0.037-0.108) 0.080 (0.025-0.134) 0.952
ICA 0.064 (0.030-0.144) 0.041 (0.016-0.088) 0.224
Invariant Q, 10%/s?
ALL -0.916 [-14.28-(-0.054)] -0.547 [-8.673-(-0.1899)] 0.874
ACOM -0.468 [-2.951-(-0.077)] -1.049 [-15.2285-(-0.134)] 0.472
MCA -0.169 (-45.210-0.239) -0.420 [-7.843-(-0.169)] 0.704
ICA -1.579 [-13.645-(-0.344)] -1.145 [-4.028-(-0.203)] 0.524

ALL indicates all locations; ACOM, anterior communicating artery; MCA, middle cerebral artery;

ICA, internal carotid artery.
Data, median(interquartile range)



Table 4. Summary of surface hemodynamic parameters.

Surface hemodynamic parameters

Mild group

Severe group

P Value*

Wall Shear Stress, Pa
ALL
ACOM
MCA
ICA
Normalized Wall Shear Stress
ALL
ACOM
MCA
ICA
Low Shear Area, cm?
ALL
ACOM
MCA
ICA
Low Shear Area Ratio
ALL
ACOM
MCA
ICA
Flow Velocity, m/s
ALL
ACOM
MCA
ICA
Invariant Q, 10%/s?
ALL
ACOM
MCA
ICA

2.31 (0.637-4.97)

0.638 (0.080-1.50)
1.29 (0.572-2.31)
1.30 (0.33-3.00)

0.285 (0.159-0.468)
0.135 (0.061-0.243)
0.218 (0.136-0.387)
0.289 (0.158-0.468)

0.157 (0.015-0.382)
0.369 (0.154-0.560)
0.296 (0.018-0.681)
0.210 (0.040-0.308)

0.260 (0.031-0.637)
0.777 (0.212-0.971)
0.403 (0.052-0.659)
0.284 (0.061-0.555)

0.094 (0.039-0.202)
0.038 (0.007-0.074)
0.075 (0.037-0.108)
0.064 (0.030-0.144)

-0.916 [-14.3-(-0.054)]
-0.468 [-2.95-(-0.077)]
-0.169 (-45.2-0.239)
-1.58 [-13.6-(-0.344)]

1.66 (0.297-4.89)
0.401 (0.219-4.32)
1.44 (0.217-3.01)
0.526 (0.180-1.11)

0.278 (0.125-0.464)
0.184 (0.063-0.463)
0.311 (0.079-0.410)
0.168 (0.096-0.276)

0.159 (0.035-0.395)
0.230 (0.035-0.541)
0.136 (0.039-0.410)
0.360 (0.255-0.865)

0.272 (0.058-0.637)
0.402 (0.132-0.882)
0.206 (0.122-0.733)
0.522 (0.343-0.751)

0.085 (0.023-0.184)
0.032 (0.016-0.162)
0.080 (0.025-0.134)
0.041 (0.016-0.088)

-0.547 [-8.67-(-0.190)]
-1.05[-15.2-(-0.134)]
-0.420 [-7.84-(-0.169)]
-1.15 [-4.03-(-0.203)]

0.344
0.931
1.00
0.131

0.598
0.472
0.795
0.033

0.575
0.666
0.795
0.006

0.658
0.403
0.921
0.035

0.443
0.796
0.952
0.224

0.874
0.472
0.704
0.524

ALL indicates all locations; ACOM, anterior communicating artery; MCA, middle cerebral artery;

ICA, internal carotid artery.
Data, median(interquartile range)



Fig.1




Fig.2
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