Fo

Arts and Sciences

BH7Z7INYINAN—BZHREI AT A
(VSRAD) DiBSEEDE\NHII3
B DRE

Effect of imaging equipment on early Alzheimer disease diagnosis support system (VSRAD)
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[Abstract]

The Voxel-Based Specific Regional Analysis System for Alzheimer’s Disease (VSRAD) is used for the diagnosis of early
Alzheimer’s disease. However, its results depend on the input magnetic resonance imaging (MRI) scan. This study aimed
to identity if the difference in the VSRAD score is greater when the MRI scanner manufacturer is the same but magnetic
field strengths are different or when the scanner manufacturers are different but the magnetic field strength is the same.

There was a greater difference in the results when scanners with different manufacturers were used with the same
strength of magnetic field. The accuracy of the score also decreased.

Therefore, in case of difficulty in obtaining the input image from the same MRI scanner, it is preferable to use a scanner
from the same manufacturer for an acceptable error range in the VSRAD scores.

£ E]
FHAADIRURAAE 2T B > X T L\Voxel-Based Specific Regional Analysis System for Alzheimer’s Disease (VSRAD) IZ1&, A

DEBEDESSOEBNAEVWNZHASMNCT D EZHNE L, A—HIERECTX—N—DEBDIEBEDAN/INSYFHK
&<, BEETHARONL. E—BECTORGIRELSEDOEERRCENTIE, X—H—ZE—[CLEAVEBHHNNSNEEZ

LN,

1

20104EARHTED HAZ 3513 2 65 bl EO R E O
ARHEAIRERIE 15% LHEE S N TH Y, FRANEA =S
IR H B V. BRAVED 5 b, @R T vy o
A4 ~—RIFHHE (Alzheimer's disease ; DUF, AD)
WERTH 2 LE 2 oh, KL X RIE, RN
B s b9 5 WIS O IR VR AR DI 234
MroRohns s L@@EsShTes?, READR
RAVERZ IS > A 7 & Voxel-Based Specific Re-
gional Analysis System for Alzheimer’s Disease
(LIF, VSRAD) (&, {85 - iS5 10 O R % 51
Mivs2t»TEs7)—Y 7 b7 T, RANES

[

KAWAGUCHI Ai"”, YAMADA Masahiro",
YASUDA Kenji"”, NIINOMI Yasushi",
OHASHI Yoichi", ITO Yasuhiro®

1) Deparetment of Radiology TOYOTA Memo-
rial Hospital
2) Deparetment of Neurology TOYOTA Memo-
rial Hospital
Received March 2, 2021; accepted November 25, 2021

BB AL LTRSS TU 2 7. VSRAD
TII MRIZEE THef% & 723D (dimensional) -T1
SEAMMIR %, IKEE - FE - AR H B o
L, B D 7 > 7L — MOAR L T 6, IR ER
MR 2 R 2 £ ov & LAREE B ORISR T — &% N— 2
(R B S4~80 %) etz bik L, Z-score
LCOMERHET 5. Z-score EiX, “FIgfl O KL
RAEDMEEN T2 2 %R L, Z-score 2D L &,

fabis 5% TRAMEINAE A H 5 LAl s ha Y.

INSOMEE AV TADRGEAREDIREE, AD L v
v —/METIERSE (dementia with Lewy bodies ;

LIF, DLB) O#RIZH % X323 2 SEREIHI S
N5, WZCET 28T, W - WEEER 2 Ete
NN EEGES % BY.OvER. (Volume of interest 5 BLF,

VOI) tLTHY, %E T 205 TENMMEEE
N A R R SO IR VO ELTU 5.

VSRAD T3NSR B2 5.2 5, AJIHOMR
WG OHEIERIG SRS N Te 207 UL,

VSRAD ORFE R E LT, 75 5 MRIZEE W T HT
WROEBHH 5 2 LML TV% 7. VSRAD
DHFEETHHIMHS 2L 2 b, [l —ert»s 4 455

¥l @ 31 (479)



$ ﬂﬁ' Arts and Sciences

O MRIZE (& THRAE R 20 126, WRIMIBERR OB
LVEIBOD Z-score 13 10~25% FEREZEE) L 12 & Dl
HHoY. DR BEOFOBEBIE R
TOWGHIHIEES N TV, SO IEEF— 24—
ZAXRESERIEDS T.STMRIZEE THIR S hT w2709,
1.5TMRIZE#E £ STMRIZEEOW &% 4 L T 26
¥ 1.5TMRIZEE CHIET 5 2 LdERS ATV 27,
FENTAE RO EBIRES DA —VEh e 2 215 550
DEFPLHGEDOSNR- 2 b I A MCHKT L Evb
T2, $HC1.5TMRIZEE X Y & STMRIEEO
Ji DO — DR, D E b 1.5TMRIZ
BTOMMHPIERS N2 ER E 2> T2 'Y 3TMRI
BEOW R RO LA, MRIZEE O 1 ik 472 ) O
BEOBM- LY, BRES ST, LELIER—
BHTOWGHY NI E 228005, Lrl, Rk
% MRIZE1E [ O FENTHE RO ZEBI I DT, BERED
HOE A= —DECD, EHLOEENKE LI
DUTH LT LSRR L. 2 b iz owv TR
W42 2 & T, SO MRIZEEZ AT 2 Mgk T O
YIRS s L F LT

ANTEIE, ADBIZVABE e NICBRE P RIH L L,
HHT — 2= L= A% —, [A—ERED
1.5TMRIZ:#, [i]— A — % — @ 3TMRIZE#, A — % —
72 % 1.5TMRIZEEO 3% E 2 VT, FH—EE
ok LS 7s 2 2EE O 3R % I\ 72 VSRAD f#T % 17
W, i A= — TR ORI 2 EEEM L, W] —
WEBRIE T A — 7 — DR 2\ O, EbH S DT
HROEEDPREOPHAL»IZTLIEEHNEL
72. VSRAD D58 R D28 - B ¥ 2 RO ©
BRERT VT4 T RHCTO 0D, EiHd 0y
BORFEL L 5T 55, 4Nd AD TUERANE S 5HED
NICBRE PG LT 5 2 LT, FEifin Ureflie &4,
B CCHIL 70 Z iR 2O 22T 2 EDTE D L E
%72, 2 12VSRAD T 2 HBOHEHD S %, %
FFRFZE5 0 1120230 T, AD BIZRABE ORI o v
TOMEHNEH %75, AD & DLBOERIZH % 53T 2
BEPET D 5 IK VR BN VOT N ZEAHEE & IR
THMESE VOT NZEMEEE 12 W TOMGETE 78 v, ARAfFZE
1&, VSRAD 235 3 2 EFTHE RO 5 b, K EVE NI
SR VOTNZEHREE, SIMZSsso & &, VOI N
FIMOEE, VT HNE VOINZEHE, TN
IR VOT NZEAEIE D SIHH 125 W T 24T, AD
RIGRANE DRI L AD & DLB OB W 2 83 2
BEED, FOHEB IO TEBPREL L0
PR TRGET L 7.

32 (480) & HARBMHSMBETAREE 2022, vol.69 no.835

A A

ARWFZE T RRAGEOTREIRBIC L b, BFRIIH
WIREISAH T 2 25, GRlEREE L £ U 2 B
L a e, FANCGEE B L OGS T
2T, B 2 ERE. 2707 -4 DR
Pl TREA LT 10 AIFZEE, Yo
WEZER L - TRRE (R78) &b ic. BRRAFSE
BIMOMEPED P TISRBERPREE T — 4
NR—=A L= A—7—, [—RHERETH 5 1.5TMRI
Pl [Fl—A—&—D3TMRIZE, A—7—DR%K
5 1.5TMRIZED 3B 2T, [H—HIZ#EBETH
$eiE 110972 VSRAD (A 9 % 3D-T1 5 i i
WgeITo 1. BAOHBAEEED 5100, BHE—A
T % g L 7 3 R OBRIRIE R —Hlih T, FHAS
BEERELGOVE I CBMLE. BohikZzh Zhomig
% VSRAD Tt L, fEEHT — X X— A LIi—A—
A —, [R5 T b % 1.5TMRI ZE18 O T & 5
PIAEL LT, [l— A —Ah— TRHGBRIEDRL 2 358
ML, iR T A —h — DR 2 ¥EEE O,
b5 DOEEAK & o BRE 21T - 1.

fEITIRE

VSRAD T3 AD BUGEAHEDIERE, AD L DLBO#
W 2 8T 5 ZEHBEV RN S NS, Wi CET
LARFEE LT, WSS - IS RE Il 2 & & AN B 2
VOI & L 7c, JKEVENRIIEES VOT R L 235
gNn. 2N, VOINIZHT % IED Z-score DF
Bie R L, VOINOZEMOMS ¥ RTIEL L5 T
W2, 3 5IZVOINT Z-score 732 % 1 2 % HIsOE
B 2R T VOINEMEIROE A L, &NiiiswT2Z-
score »>2 ##8 2 2 WIBOE G &R T M EM TR
HEVHEHE N, FEWOIELSY PRTIEL 25 T
%, ZIHECHL T, DLBRERANE 35\ THR
M ZE R L O 5 Wi - 16 % & Ly e 2 VOI
LU, BHAREES & NAMRIEEEE O VOT INZEHEEE 2> &
VOI [HjZEhi GG RIS »R S h .
AD S DLB Z %\, PHIMIGE T O 2540 25 B 72 &
CENE T AWEL L THY LM, DIBIZ®KL
TEVCBEF E 725, BRRNMSEIRE £ VPRI T
1, MG B 2 TR R C v T, K
FE - HEDW G ORRZ A TGN T 2 5D DH
Y, VOIIKZEHiL (s WIS 25+
% 1EO ISR RTINS VOT NZEHGEE, FVECS N



SHFIVY)\AI—BEZEYATL (VSRAD) OBGBEOEVICHITSHEORE

HEVOINEMEDY 2 Z N a v s, S ORES
BT, TR O 1 5 B OB T — % D
b, ADBIFEANEDFHE L 0 5 (a) IREVE AN HIBIEEE
VOIWZRiE, (b) aiZ#EO#E S, (o) VOIN
FhgwEOE GO 3HH M A, AD & DLB O#i5lE5
W& SR 2 ZERBEOHE M2 (D) KEEF
s VOTNZEEE, (e) FVEIE RIS VOI NZEH
JED2IEHO, FFSHH IOV THET 217- 1C.

R

20194F9 A 5 202043 H % TOMIRIZ, Hki#
)2 ) =y (bORIVIBK) 2L, ADH
ARAVEDEED N ICEE T, [FIEHRIE I 360 TRl
SO L, BEHERTANIEE, R 28 R O BEAE D 72 W
BEIIN BE:SA, & 6N, PIERT781%)
PRGELI. Z1BRCECT, BHAENFIE &
YAFFEC DOV TOFHZ 2T, CEIC & 2 [FE 2 I
L7c. AD BIGEANE 2 58 9 BROMRIE,  EH ORI
Ko & I N RHEE A L 72 JEHI E L T AD YRR
JHRE TR 78 BRARER (EEIRFRC IR 5 O IR R Lok 5
2 FMEEE) RN, HolMERER S—F Y
HERD RS N F BRI NEIEBI ORISR D
Mini-Mental State Examination (MMSE) A2 7
P24 (£4) Thot.

(e AR IRERS M

MRIFEE IZEEZE T — A X— R LFH—A—F—,
[l — %35 50 T b % Siemens 8 0 1.5TMRI 2 i
Symphony, GE4# 1. 5TMRI#i# Signa, Siemens
B 3TMRIZE i Skyra D 3B 2 L 72, 4 MRI
el O 3D-T1 58 74 W 1% O P 1% 4 14 12 VSRAD Hf: 3%
Gtz L Lz (Table 1). il —2r 2o
W T, Siemensth # @ MRIZ & O magnetization
prepared rapid acquisition with gradient echo
(LL'F, MPRAGE) (&, FEZIRIIR 5w A & ih)ic
AL, 120IR v 2 LikE Lt A 5 4 AR
GIROT—2WERRYEL TZa—F52IU3L T
W r—=F A LT, GEfH#MRIZEE D Brain
volume imaging (LLF, BRAVO) i, IR prep % B
L 723D Fast spoiled gradient recalled acqui-
sition in the steady state (LA'F, FSPGR) TH 5.
VSRADf##T >~ 7 i3 VSRAD advance (=—¥%1 t
A&t) ZHC.

Table 1 Sequence parameters of 3D T1-weighted

images
Manufacturer Siemens GE Siemens
MRI scaner Symphony  Signa HDxt Skyra
Bo (T) 1.5 1.5 3
8 channel Head Neck
Coil Head and Spine Head 32
Array array Coil
Pulse Sequence MPRAGE BRAVO MPRAGE
TR (ms) 1700 11.9 1800
TE (ms) 3.65 4.9 2.92
Tl (ms) 800 400 800
FA (©) 3.65 25 10
BW (Hz/pixel, £kHz) 190 16.67 250
FOV (cm) 23 24 24
Slice Thickness (mm) 1.25 1.4 1
Matrix Size 256 X 266 256 X 256 256 X 256
NEX 1 1 1
Parallel Imaging GRAPPA ARC GRAPPA
Reduction Factor 2 2 2
Acquisition time 4:30 4:30 4:44
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Table 2 Bland-Altman analysis of the VSRAD scores (a-e): comparison of the GE 1.5 T and Siemens 3 T MRI scanners

GE 1.5TMRI Siemens 3TMRI
" Regression g - Regression '
95%Cl Adb(?;tlson line angle Pro%ci);tslonal 95%Cl Adb?glson line angle Pro%(ijgtsl’onal
(p-value) (p-value)
(@ 028~-023  without 011 without  -0.20 ~ -0.38 with -0.07 with
: : (p=0.03) : : (p < 0.05)
. -0.04 . . -0.01 .
(b) 3.29~1.50 with (0= 0.82) without 0.51 ~-0.38 without (p =0.88) without
. -0.09 . ) 0.01 .
() 4.31~-9.98 without (o = 0.47) without -3.50 ~-11.98 with (p = 0.85) without
. 0.26 . ) 0.19 .
(d 0.67~0.49 with (0 =0.32) without 0.19 ~0.04 with (p = 0.40) without
. -0.73 . . 0.18 .
(e) 1.083 ~0.28 with (p <0.01) with 0.13~-0.30 without (o =0.13) without

(a) Gray matter severity in target VOI of medial temporal structures
(b) Extent in whole-brain (%)
(c) Extent in target VOI of medial temporal structures (%)

34 (482) & HABHBIHHILIIZEE 2022, vol.69 no.835

(d) Gray matter severity in target VOI of dorsal brain stem
(e) White matter severity in target VOI of dorsal brain stem
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Fig.1 Bland-Altman Plots of the VSRAD scores (a-e). The figures on the left and right present the scores for
the GE 1.5 T and Siemens 3 T MRI scanners, respectively. Dotted line, 95% confidence interval; solid
line, mean of difference value.
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0.6

GE 1.5T Siemens 3T

Intraclass correlation coefficients of the VSRAD
scores (a-e) for the three MRI scanners

Fig.2 Pearson correlation coefficients of the VSRAD scores
(a-e): comparison of the GE 1.5 T and Siemens 3 T
MRI scanners

Fig.3

Table 3 Wilcoxon signed rank test of the VSRAD scores (a-e): comparison
of the GE 1.5 T and Siemens 3 T MRI scanners

Wilcoxon signed

avecr;aEg; . iTSD a\?é?;ngznisg D r;aa?\faﬁzt
(a) Cray arlntaetrfg;;‘l’ifg gt VOl of 002087  020%013  p<0.05
(b) Extent in whole-brain (%) 240 £1.27 0.07 £ 0.63 p<0.05
(o) Gray matter severity intarget VOIof - g8 +0.13 0124011 p<0.05
(e) White matter severity in target VOI of 0.65 + 0.53 20,08 £ 0.30 0 <0.05

dorsal brain stem
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