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ADC : )T OPLEAREL (apparent diffusion coefficient)

CI : {E¥HEIX[H (confidence interval)

V : EEREL (coefficient of variation)

DICOM : EABEBO 7 +—~ v B X O EHE KR OBE(E 7' e ha V(BT 5 iEgE

J#% (digital imaging and communications in medicine)

DWI :  $E#EFH E {4 (diffusion weighted coefficient)

MPG : JEE A B3 5 72 O OEFEMEEYS (motion probing gradient)

MRI : ARSI EGE  (magnetic resonance imaging)

NSA : JIE[E#L (number of signals averaged)

PVE : 0 KFH2h A (partial volume effect)

QBA : EEEBENAA~—I—L L THHTIEODOEREIICETHER

il
e

(quantitative imaging biomarker alliance)
ROI : BE.LyEI (region of interest)
SI : {5558 (signal intensity)

SNR : {55xME &tk (signal-to-noise ratio)



P

P 58 7 1) 1% (DWIL diffusion weighted imaging) & 13 B i 5 41 B8 18] 4 75 (MRI: magnetic

resonance imaging)® 1 > CToH v, AR 2Rk - Niglds DKoy F OYERCE g b 5

Bt T o, BIKMRAICIVT, DWI XM ZE-C M 2 w5 5 & L TRt

HZLNTED Y. iz, DWIOFESFENLELN D EREIZ OV TH RIS 2 S

TW5. DWI 260N EEMD 1 D Th 5 AT OJEHEERE(ADC: apparent diffusion

coefficient)| X, IEE OHEHIFZWrH-CIEE DR RHE 72 EDOAA F~—T1— & L TOREN R

LTWA2Z),  ZoOXHRERIZBWT, ADCEZREELILSBIET S Z EIXEETME2TIT o

ETHETHD.

HAEE T ADC 1T A2 H 2 AR 1INV OGS TRy, {ENR DL L TR

A NVORHH, #REST A—%, [EHEE, DWI ORIGIER ENFET oD 9. £,

MRI (28T 5 EEFHE & L TR b — XA 722FEEE Td 515 53 HE & HL(SNR: signal-to-noise

ratio)b £72, ADCIZELZHE X D560 L LTHMLA TS, Saritas B3, JEHORG OFESE

T b E KIENANRNT A —2 &< L7ZEBICBWT, 0 SNR 2MEWEEATEL, ADC

DR/ S5 EEHE LTS D, X512, Delakis ©1%, ADC OIE 52X 238D SNR

BT 5 EHmELTND Y. M2 T, "M A~v—T—¢E L TREDE=ZY IR

AR ZE D HIRIZEB W TIE, ADC OFIHMEIZ OV THEN TW A LENH D 10,



I T, BOWFESGIRED AT ¥ TOBRGLL DT ¥ o AN e T 57 24 ART L

A a4 VDOB3ER E MRI @ O A, & SNR 2 H T 5 EB O AIEE & 72 -

TW5. —i&E72 MRI #1212 VT, SNR IFEBEOZER S EEE B L— KA 7 ORRIZH

0

L. Lo T, EWSNR ™G5 D V) Z L, EHEIOEFED EV MRI Wi O#EH:

MWAETHDLZ EEEBEWRT 5. BOMERBICHOVWTL, B84 XE2/hs35L

W) FEDIENT, ATAAEZELS TV EERE LE TN TS, I E

ATAARE NS Z LiX, AT A ATk L TEAZT 55O 2R fFaem BCFH 535

E L HIZ, ADC OFHANZ I TIEE 70 B Fd2h R (partial volume effect: PVE) D278 % /) 70 <

THZENMLENTNA LD —ETODWIICEIT S EBEIREICET2HAE S LTiX

225 mm DEIZHANVWLEONRNH S L1 | Fi2, BHEA A= T OSBICB VT ]

SRR OZETIE, 1 mm AT A A0 DWILILE &7 5 2WH e i 2 5 %2 5 2 & 23]

shTnsd ),

A, DWI OEREFHHIZHOWT, EREEGZ A F~—DT—& LTHHT 570 OFFEHE

{EIZ B3 % Z B %3 (quantitative imaging biomarker alliance: QIBA) & ¥ JIERR 70 BB DO HE

TEICOWTERENR I, Bk X 9512, ADC OF R FITERICB W TERED

It

WHDTH LN, FHEIRIEIZHES SNR OIXTIEX ADC T2 525 Z LN THRINS.

t%

Hx OMBIRDIZBWT, QIBA DifE Lo HELHE &, HREILHRREE 55 55 ADC



DRPERR AT BN & E B LI s i3, 70, Fox 13 3T O X 9 e ishiss
MEEATHAXY T EERTL2 LT, Imm O X ) B REIZBVTH QIBA DIRE
U 7o BV ME & H U CHRPA T & DIERRE L O BB L, BLFER R IR RFHIN TR T
XHFREMENRH D LW AEL T, 22T, AFETIE 7 7o F 2 ERICHBWCHE

IECRARIIZ 510 C ADC ORERGER OFBIME 2 I 5 = & Th 5.
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1. 772 A

ARFFEITEBNT, FxIIKKZ7 7o FazEFEHA L. KKZ 7 > b AlX ADC O € &7

WBWTEL HAWSLATWAE LD THS. ADCE 7 7> A THIET 254, BB

BEIRIET A7 O EREOIREEHENEE L /25 D | QIBA TlIkKk7 7> FAaDIF

DM E TR L2 iMEE 7 7 o P AZIRELTWD., 2D 7 7 bAlL, ADC &/

RO - Ids AT 2#PHICE W THER L T2 b 00, @i THhd Zenb 3T

DHFA RBRFELTND EIFRSZ2\W. 72 ADC OWE AT 25 L CHEEERY— 72 1R Hil1H

MEEL W2 PORERH D D . LLEDZ E0vn QIBA DL T 7 o F AR

KL LTWD EFEWEE, —J5TKKT 7 > b DFZERE K Z JE PR OIKAKZ VT 0°CfHE

THIEIT 2 L WD DT DH. 0°CHITIZHIE S 72K OIEBAREIIBEEN (1.1 x 107° mm?%s.)

THY, Zhd ADC OREEIZEATLMBICBNTIES HNSENTHWLEETH S 9. K

K77 bAlE, BHOEBREOREZGT20DTH L0, WEFEHENES THY o

EEMOZEMENREINTWE D, F-, 770 AV A ROFENMEEIZTEXH-80

2, AANDIBRICESTRAARETH Y, ZKEKEMEHT L LNLEMMTH Y oL

EMENENE VI RFTBDH D, ABTETIE, KEEALZ 20 mm EOw v FZ2KK Tl

TZLTc3ALOFHEERET D277 AF v 7Kg (E25 120 mm 7321 & 25 140 mm) D H1 5



W21, B4 -552X1IRTEOICKEE L. BEOR y RIZHRICEE LZe v R

N5 40mm FRE L 2D X ) ICEE LT,

1 77 N ADOER

2. DWI Ofpfs

ARWFZETIL 2 ORI EE (15T B3XL O 3.0T) @ MRI A F ¥ F (Ingenia, Philips
Healthcare, Best, The Netherlands)Z i f L7=. ZIZN D A X ¥ FIZH 1T DHERES O K
A=A bR OMERBEGTREE L, 200 mT /mm /s BELN45mT /m TH 5. F-HREIC
FRLIZZ =A ART LA AL 16 Frx o RVERT 2BBERGH=a A L.
DWI LT O 2 TRy L H o a—T T F—A A= T —r o 2% Hne. g A

TA AT, 3, KO Smm & L7z, YEBUERFADOE S W ERT b fEIX 0 LT 1000 s/mm?,

7



SNR (ZBAD D fE /T A —2 D 5L, = a—Kl] & /32 FIBIZ DWW T, £ E/N81-

85ms) MUK (1.5T A%+ : 1403 Hz/ pixel, 3.0T A¥ ¥ 7F : 1675 Hz/pixel )& 725 &

NIRRT LT, TOMOBREG T A—4 L LT, #0 iKUK 10000 ms, #REHREIE 230

mm, WE~ VU 7 AV A KT 128x128, FHfEk~ U 7 A1 X% 512%x512, INEEIE

(number of signals averaged: NSA) 13X 1, /3T L /LA A —7 7 (J Sensitivity  encoding £ %

FAW TN AR 2, (B 9REEARY)—#1E & LT Contrast level appearance % % i ], #R{%

Rl 60 B0, N—TAF ¥ 7 7 7 Z—1% 0.6, (kAT 23— NHRIERTE SN, HEHE

R 9 5 72 D OAEFHES (motion probing gradient: MPG)IZE.AC S5 3 HlZEINL7=. 2 2 C,

b EIZ DWW T, K3 12T X 912 MPG OFUINEERHICHUNEREIZ L > TIRESNDETH

A% v T OMRES OMEREEZ BT 5. RIGICHTZY, KKT7 72 b LAOREIZSNT

FIrhkow v FAFESG T OLE BT L KO IEEICKE Lz, #RgIE7 7 P aofik

D1 ERBE L, IHRBEIIFNFND AT A ZAEIZHONT 5ETO L L.



90° 180°

RF \/\/

S . \U VAR

Phase MPG / \ MPG |
Gradient
Readout MPG / | MPG / \

Gradient \ \_/

Signal 5 5 A
Echo

2 JEHGRIH G ORI > — o AF v — b

RF V/\ ALLp

Diffusion Gl MPG MPG
Gradient p >

5 & @ ILEUR H AEREIE D ENHNEFE (msec)
b = y2G252 (A - —) [s/mm2] A : JEkd BRI O EDAIRERS (mseo)
3 G : 1BEIHLE DO IRIGE (mT / m)
v BEEEEE L (MHz)

3bfEIZDOWT



3. ADC

DWI Of5 5E1E, JEEEREOMFHE CTH 5 b ISk L CHEBEHM 2= 2R+
ZENFBNTWDS. 4@ d X 21, Ffh L ftiiczh i b EB XM 5HE%
Tay hTaE, FEEMEITR VIR RERBEEKICES.

SI(b) = SI(by)eP4PC¢ (1)

ZZT, SIIMEED b ED & = OBEBO(E5E, SIbO)ITbEN 0 DL X, T7RbHIK
HOBH A2 L CORWERELT, b0 BifR)DE S TH 5. E£72, ADC TR T OILEHRE
AR LTRY, BERBAROFITHE TS, FEMAMIZIE, K40 T L1, ftihofzs
ISR U TR A L, EROBEE ADC L322 &n3%0. HEO b EEHNT
ADC %#H#EET 5 Z L1E, ADC DXL O X DEBICH 5T 273, HREBREHIAER T2 &\
IREMNDD. I THKRFBERIZENTIE, 2 80 bEICBIT2EFEEZANTUFOR 2
£V ADC KD D Z L RZ.

— S1(bo)
ADC = — = LN (38 (b)) )

CIZTINEFBAME A RT. ZoANn6ELNTZ ADCEE 7B EIc~vy BT LT

HDEADC~ v &9,

10



S| Ln(SI)

¢ 9..
' u.,
. SI(b) = SI(by)e P4P¢ o
»
3 "o...
", “a,
. - .....
......‘.. . o
(a) b-value (b) b-value

4 551fE & bl & o BIR
(a) MR (b) xHHEE R
5, ADC & SNR & OBif%

2 5D b ENBHEE L7 ADC & SNR & DBHRIZONTIZN S D00 R & 5. Sartis
HIE2 MO b EN SR &z ADC 2V T, JIEICED 2 M5 13 ADC O/ NFli 2 b
b3 ELTWD D ZhE ADC IS 7o HEE OREFHAIEEICER LT, WICHER
ERRADEL & D72/ & 72 b & ShvTnd. £z, 50ZRTEOIT, mWbE
(ZF1F 215 7513 noise floor (2 ko> THIKIZZZ 1T 5. Ziudk, MRIEBOEZHEN T A A
DAZHED 72D TH D, TA ADHITBWTIE, HEAZ, T725 SNR 2MEVIRIL T
T, EEENEDHEEZ LD ENMBNA TS, K5 DO AT X 512, BEOIE S noise
floor & W /NEWIEEIL, BRAEICIEDNSA T ARDND. ZOWE, ZONRAL T ZADho
FESEEZHWTADC #EHT5 L, /A4 ADRWIES LT, ¥l Lok 5155

EDOMHE TH D ADCIT/NSVMEE 2D, b bi/heli & 722 1.

11



Ln(Sl) Ln(SI)

Noise floor |
g

(a) b-value (b) b-value

X5 /A XOHFEIZL D ADC DEW
(@) /A ANRRWEAD ADC  (b) /A ANHDHEHD ADC
* ) A ZANH DS, 1E5MEIL noise floor IZ L DIED AL T A &G, Thbb, /A
ADINGAEDOEFHELVELS 2D, 20L& ADC ZRTHI (b)DOFER)IL, /A XD

A & el L C((b)D AR, B/NEEE & 72 5.

F77, Delakis HlX, b=0 & H I OEODOFE WO IED 2 HOEFENSEH L7 ADC ©
50X T TFORICEI - TERERINALE LTINS Y,

J1+exp(b-ADC)?
6(ADC) _ 1+exp(b-ADC)? 1

b SNR, ©)

Z Z T, 3ADC)IE ADC DIXH->X, b b fiE, 35T SNRo L b0 HifIZF51F % SNR T
b5, ZOAIY ADC DXL XL b EOME (FFR) I LT b0 EifE D SNR IZIKFT D

T EDNRIBINTWVND.

4, SNR DA

12



2TO DWI HIZEHBBRO 7 r—~ v MBI OEHBGEISE OWBE 72 s 2 Vg

T 5 EEERLM (digital imaging and communications in medicine: DICOM) CERAT S 41, HEf5ALEE

Y7 N =7 T 5 Imagel (version 1.45; National Institutes of Health, Bethesda, MD, USA) %

HAWTRHME L7z, A2V T SNR [ZLL FOXB)TERIND L 9 7oL CH

U7z, iR iE &1, (BTG K OMES MG E L 72 B DIl O P15 S E O

b SNR &2 FIETHD. ERERE—MIEC/NT LA A=V 7 FIZBWT

X/ A ADZEMDMPARE]— L7252 &5, SNR DNERENEL D Z ERFM BTV

5 V. Z0lm, —RANTIIME SIREAE —HMIES/T LA A= 0 72 L2k

MTFTSNRZHHTAHZ ENEE LV, —J7 T, DWI DEE OBLED S IT[E SR E R —

FERCNRT LA A=V TEFEHTRETHY, ZORUTICBWTIL, dEEimpgiEic

X% SNR OB HMERER AR FELE SN TWD 9. o, AWHFZEBVT, SNR 1T b0 KO

b1000 {4 A2 AW CE I L7-.

1:.7?@1% F B ZEMER Y 7 EVE
SNR = i TéﬁﬁIﬁtﬁtwﬁ 3)

ZIT, EEmgEOMEEE®RIIThE, RERICHEGHRIE L2 5 BiRO s A ED

S R OERE R EZOEEZ~ v B 7 LD TH S, BOEROREIT 10x10 7 &L

DEFD G DA E S EHE N VS EERO 5 >Ou -y RKOPRFECT—F 7577 ha2EF

ROE D IZEEICKELZ (K6). FHEFELEL LT, EFEEAOMHETHREAZO

13



2y NICHEE S 2072 B ORI T O Pl & L7z, 15 Bt L OFHIIC S\ T QIBAM AR
L T2 K 512 SNR ORITEREE & R F 72912 95%E#EX M (confidence interval: CI) % LA
ToX 4 THHLE.

95% CI = + 1.96 - X8 (4)

TN

T, NIZRELHEOEEND BT B, o lZEA T O S TERS N HEMERAET

(Y
(Y

H5.

osnr = SNR - VsCVZ + nCV? (5)
Z I T, sCV & nCV IFZNEIUE SHifG & HEE BRIZERE S M7 B D b O Z B R
Thod. ZI7T, FEMREUT, BEOBEBRNOBEERAEDMEL FHIETHRLIZG DL E
7. 6 IR TLORT 7 FAIZRBWT, PREBEUFEOEELZ KD, T
FEBOEITHRICH L0y M, WKFHOMEITEDICHDL 4500y ROEEFE LI

DEEF L.

14



’. | n\)‘fxﬁ’.*b

“;‘W.— :“’“v-')

O e R R
(a) (b) (c)

6 ROl DR E

(a) 1E =i, (b) MEFMEE, (c)ADC~ >~

*Z N FNOEBBIZEB T I0X10 EZEBEADER ROI DBDEEIN TN,

5. ADC O E &

AWFFETIZ ADC ~ v FIXEBILELY 7 N D =7 @ Imagel] & FHWTHER L7z, 72, ROI

[ZEEIC OV TiL SNR OFFG & ARk & Lz, ADC OERFHEIC SV TIE QIBA

D IFIENHE S THT o 72 9. ADC 1237 2 E &AM & L CIEREE (accuracy), #5795 ¥ (precision),

B X OV 3R U - HIME (repeatability) 2 5 [RIOE i L 0 sRed7-.

IEMERE &%, BEmofEd L <IIMEREL S ERMEICH LT, WE LEREN SN

TR TOWLNEWIEIETHD. AR TIIEMELX 6 bR H L.

ADCpeasure—ADCtrye
ADCtrye

Accuracy (%) = 100 -
15

(6)



Z Z T Accuracy IFIEfEE Z R L, ADCmeasure & ADCirue (3 4VEAL, HIE L 72 %) ADC
BLOBEFID ADC, Z Z TIL 0°COZEEKD ADC ThsHE L. AEXPRT LD
\Z, HPEMEABEM E =BT 0 ERDEETH Y, E/NS T IUTEREEMEN TV
HERIRTIENTES.

WA, FEEELITNEEOIZ S S>E OREATRTIRE CTH L. AFRICEWTIIHESE

ErzXTroR/m L.

Precision (%) = 100 - ———— (7)

ADCmeasure

Z 2T, Precision (IHHEZRL, o (ZBLEIRND ADC OIEERAETH L. RIEE
(FHE L7z ADC 2t 2 B DRI OREERZ O 2R L TR Y, 1EHD O
RENENTZFIELEONTWDENERTHDOTHD. 77205, Precision DED /NS
FEHEDIEL XTIV EDLERARATZENTES.

Fz, WEOHBWEDORMEE LT 7> FANOM Y I LFBMEZ LT IorT % H
WTHRMH L.

wCV (%) = 100 ‘% (8)

ZIT, wCV I EHRNOEIMEE 2T, FlpBXWowldZThEih

5 EOREN BT O D FHER L OBREERZOHETH 5.

16



6. WAtALEE

FNENDAX ¥ T THLNE, §ATA ARICKT 5 ADC (X EEHEHER 2= D

TRLE. AT A AEICBIT 5 ADC 1%, 0°COKDIEHIRETH 5 1.1 x 1072 mm?/s

EH AT DO LERtMEL AT L2 D . T TORGHRNTIC W THEKYE 0.05

KA M FHICARE LI EF T _XToORHAHEIZTZT)V -V 7 =27 ThHhD

R(version 3.2.3, R Project for Statistical Computing, Vienna, Austria) 2 I\ T17 - 7=.

17



o R

1. SNR DI E i 5

K1ICENENDAF ¥ TIZBWTHRLNIEE AT A REITHT 5, TREBR XLk

HOSNR ZRLT2bDTHD. TILEINLDAT A AZLIZX LT, 3.0T A% v+ THELILE

SNR I, 15T ODZFN & AT 23 EEVEEZ R Lz, I & s o g ic >u T

L, WEEEO SNR IZHJE D SNR 2% L THI 1.2-1.5 fFmVMEA R L=, B2, b0 HfRIZ

BT 5 SNR IZ b1000 EIZF1F 5 SNR & HA_TH 3 fEmMEE R LT-.

F 1. TNEFNDOAF ¥ 12815 SNR

& SNR
(mm)
REES W%
bo b1000 bo b1000
1 34.24 11.37 51.05 17.4

(32.13,36.37)  (10.66,12.08)  (48.99,53.12)  (16.69, 18.1)

15T 3 100.39 48.73 119.44 57.45
(92.76, 108.02) (45.02, 52.43) (114.70, 124.19) (55.12, 59.79)

5 178.03 59.28 260.15 86.95
(164.48,191.57) (54.77, 63.79) (252.04, (84.21, 89.69)
268.26)
1 111.94 36.26 130.32 42.34

(104.54,119.34) (33.86,38.66) (125.43,135.22) (40.74, 43.95)

30T 3 262.03 86.06 313.83 102.34
(246.71,277.36) (81.03,91.09) (300.60, 327.06) (98.02, 106.65)

18



5 360.58 118.25 491.18 161.09
(341.89, 379.28) (112.12, 124.38)  (471.15, (154.43,
511.21) 167.74)

*SNRIZ5EIDAX v U bLEFR SN, BRPOHFIIEWEZ R L TBY, FHEINNIE
5% IZFEX M &R L T\ 5.

*

WERIZEIT D SNR T 4 ) prdw y ROEDFE & L.

2. ADC OH|EE

7@BLOO)EZENZEI LET BL 30T THLNZK AT A RAEIZXHT 5 ADC O

Wiz 7oy L2 b DO THDH. 15T BLO3.0T OFEH ADC IZFNZF 4 1.092 x

1073 mm?/s (#iPH, 1.075-1.101 x 103 mm?/s) & 1.120 x 1073 mm?/s (&P, 1.113-1.127 x

103 mm?/s) Th o7z, BIEOFHEE LT, 3.0T A% ¥+ ® ADC i% 0°CH7KD ADC & bt

NI RAEZZFF > TR 2.0%mVMEA 7~ L7z (P<0.001) .

19



1.5 T scanner 3.0 T scanner

1.20
1.20

1.15

1.10
|

ADC(10°mm?/s)
1.10
K
i
f
ADC(10°mm?/s)

1.05

1.00
1.00
1

Center Periphery Center Periphery Center Periphery Cemter Periphery Center Periphery Center Periphery
1 mm 3 mm 5mm 1 mm Jmm 5 mm

(a) (b)
K7 ENENDOAF ¥ FITEIT5H ADC
(@) 1.5T A% ¥ F (b)3.0T A¥x v+
* 77 7HIZBITORBIPT T — A= ZENEN, FEEMEI LT 95%E XIS L
W5,
*7'Z T HOERITA T ¥ T RIKDFYE) ADC, A#RIZ 0°CDKD ADC(1.1 x 1073 mm?/s),
B L ORBRITE3.6% DRI S T 5.

*7ZTHOT ALY A7 (%) [JHIE ADC & 0°CH/KD ADC(1.1 x 107 mm?/s) & DI

MR FPHRGEEZNH DL Z L 2B L TS (P<0.001).

3.  ADC OE &M

#£21X, ADCHICDOEMEBL LOWEELZRLIEZLOTHD. TNEFNDAT A AL

W TR vy NIZBIT 2 IEHEIL, AXvyTBIOVIERGTIC XL 59 £2.5%HN &
20



otz KBEEIZOWTIE, 3.0T A%y X 15T A%y & lg L TF 1.3-3.0 /A k=

L7z, FTEEBEIIAT A RAEREL 2D 0ENLZ. Imm EICBIT 5 15T B X

O30T A% v T ORGE L, TRTENLN 835%F LT 2.86%, WUxrTELLTN

6.34% B L UN334% ThH-7-.

£ 2. ENENDAF ¥ FTIZEBIT D IEMEE I L O

EFEE (%) KEESEE (%)
L 1k ik e ik
(mm)
1 0.16 -2.31 8.35 6.34
15T 3 ~0.96 0.05 2.16 2.85
5 -0.07 -0.35 1.79 2.2
1 2.47 2.26 2.86 3.34
30T 3 1.22 1.88 1.58 1.87
5 1.35 151 0.97 1.6

*ERERE 1T 1.1 x 103 mmés 2B DO —F > MR TERIND.

I T ROL H D) ADC T4 D EEHERAE D/ S—F > FHETERSND.

21



*

WIRIZE T D IEMERL LORBEIL 4 0FTor y ROELZ LD THD.

# 31, 5EIOMENSHELNT- ADC OV IR LFHMEZ R LD THD.  #Y

W UBFHMEIEE A X ¥ TIZBWNWT AT A XEOHEINENSGEE L. 15T B L ON3.0T &

F v TOHBML, PRTENLEN AU TELITL3%UTTHY, UxrTEhLTHh

25U TEB IO LTI%U T TH-T-.

£3. ETNFNDOAF Y FITEBIT S ADC OV I L FHME

M0 L AEME (%)

B o Wik
(mm)
1 3.37 2.53
15T 3 1.09 1.95
5 0.54 1.46
1 13 1.73
30T 3 0.74 1.06
5 0.25 0.95

22



0 IR LB, SEIONMENBHELN DL R E EFR L.

=il

ORRIZIIT D40 R UHHMEIL 4 FTro e v ROfEZ B Li-.

23



Ab5E

E N =
, IRENHIE S TWAIKKTZ 72 b AL
7= ADC OHITERRZFS I OV

u

v

(%t L CiEi% o DWI 2261554
U B Z 5 L7278 CTh 5. MDA F v F iz
T ADC LB IEfEfEZ R~ L, £ LTI SNRIZ LD ADC Dl
ADC DIEEER LT FFEIMEIL 3.0T A% ¥ |
¥ X lmm AT A4 A TH-ThH, SATHFSE
0 R L FrELp

BN 2 R & 2R o T
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Abstract

Assessment of measurement errors and repeatability in

apparent diffusion coefficient obtained with diffusion-weighted

magnetic resonance imaging

Abstract text

This study investigates the measurement errors and repeatability of apparent diffusion coefficient

(ADC) values from diffusion-weighted images acquired at different slice thicknesses and field

strengths. Diffusion-weighted images of an ice-water phantom were acquired on 1.5 Tand 3.0 T

MRI scanners at slice thicknesses of 1, 3, and 5 mm. The signal-to-noise ratio (SNR) and ADC were

assessed at both the image center and periphery. The SNRs at b =0 and b = 1000 were calculated

using the images from five consecutive scans, and ADC maps were generated for these two b-

values. The ADC measurement errors were assessed in terms of the accuracy and precision. The

repeatability was assessed based on the within-subject coefficient of variation from five consecutive

scans. SNRs were roughly 2-3 times higher in the 3.0-T scanner than those in the 1.5-T scanner.

Peripheral SNRs were approximately 1.2—1.5 times higher than those at the center. The ADC at 3.0

T was 2.0% higher than that of water at 0 °C (P < 0.001 for all thickness). The ADC accuracy of
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both the scanners was within + 2.5% for all slice thicknesses at both positions. The precision

degraded with reduced slice thickness on both the scanners. An improved precision of

approximately 1.3—3.0 times was obtained on the 3.0 T scanner as compared with the 1.5 T scanner.

The repeatability at 3.0 T was 1.5-2.6 times greater than that at 1.5 T for all slice thicknesses and

positions. Smaller measurement errors and better repeatability of ADC values, even at a 1 -mm slice

thickness, were obtained on the 3.0 T scanner. Therefore, more reliable ADC measurements might

be feasible at 3.0 T compared with 1.5 T.
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