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Inter-observer variation of diagnosis of Alzheimer's disease by SPECT
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Abstract

SPECT shows characteristic distribution in Alzheimer's disease. The purpose of this study is to define inter-observer variations
in the diagnosis of Alzheimer's disease. Fifty-seven patients, included 19 Alzheimer's disease were collected from four
institutions. Five-graded score was used to interprete SPECT in 18 regions.

Ten nuclear medicine physicians interpreted SPECT referred with MMSE and clinical information. Among 57 cases 19
Alzheimer's disease were selected in this study. Statistics were performed between SPECT score and MMSE score.In
conclusion, inter-observer variation is present in SPECT interpretation. There was a good correlation  SPECT and
MMSE  with proper brain SPECT physicians. They are superior to in the interpretation not only resident, but other
specialists. Education in the interpretation of brain SPECT looks important.
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SPECT SCORE (mean)

A
i % MMSE fEiR LDkE: BATAIR U ERIE thEATE BR
1 S8 F & R 2.2 33 2.7 1.8 2
2 53 F 6  AWXZ{. SEME 3.0 33 34 1.6 2.9
3 73 M 8 HAENE EENE 2.9 3.9 33 1.9 36
4 65 F 8 MEME. BFEFE 1.5 3 1.8 1 2.4
5 63 F 10 i 2.1 3 2.8 2.1 2.2
6 76 F 14 1.1 1.9 2.4 0.9 1.5
7 8 F 15 2.9 2.9 3.2 1.4 3
8 77 F 15 micME RumME 2.3 1.4 1.6 0.8 2.1
9 79 F 15 2 2.5 2.8 0.9 2.7
10 74 F 16 2.3 1.9 2.7 1 2.1
11 69 F 17 1.2 1.1 0.8 0.8 0.8
12 80 F 18 1.5 2 2.1 0.7 2.6
13 77 F 18 1.1 1.4 1.2 0.8 1.5
14 S2 M 20 1.2 2.2 1.7 1 1.2
i5 78 E 28 s 1.6 2.1 0.9 0.7 0.8
16 78 M 24 1.8 1 1.3 0.9 1.3
17 72 M 25 1.9 1.9 2.3 0.9 2.8
18 71 M 27 RiEME 1.8 2 2.4 0.9 2.7
19 69 M 27 2.6 2.4 2.2 0.9 2.4
E1-a
| SPECT SCORE (mean)
=
S8 1% MMSE CIELE: § TAIAR R0 A 3 AT BE
1 58 F 5 2.4 3.3 2.9 2 2.4
2 53 F 6 2.5 2.9 2.9 1.4 2.6
3 73 M 8 3 3.9 3.5 1.9 3.6
4 65 F 8 1.7 29 3.2 1.4 3.1
5 63 F 10 2.2 3.3 3 2.3 28
6 76 F 14 1.3 - zg 1 2.5
7 80 F 15 2.8 2.7 3.2 1.3 3
8 77 F 15 2.3 1.6 2 0.9 2.3
9 79 F 15 2.1 2.5 2.8 0.9 2.8
10 74 F 16 2.2 1.7 2.1 0.9 1.8
11 69 F 17 1.2 1.6 1.8 0.9 2
12 80 F 18 1.9 3.1 2.7 0.7 2.5
13 77 F 18 1.3 23 L 1 1.9
14 52 M 20 1 2.2 1.6 1 1
15 78 F 23 1.7 1.5 0.8 0.7 1.1
16 78 M 24 1.3 1 1.2 0.9 1.4
17 72 M 25 1.6 1.7 2.1 0.9 2.7
18 71 M 27 1.8 5.2 2.2 0.9 2.8
19 69 M 27 2.6 2.4 2.2 0.9 2.3
E1-b

E1: 102D EFEMICELASPECTAI7ZDEHEMMSEE DESEETT .
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A B c D E
A AIER -0.12 0.17 -0.13 -0.19 -0.34
Roland -0.39 -0.38 -0.09 -0.11
TR -0.38 -0.13 -0.51 -0.38 -0.14
o -0.22 -0.27 -0.32 -0.38 -0.07
R -0.04 -0.5 -0.43 -0.28 -0.65
F 3 -0.06 -0.41 -0.16 -0.21 ~0.1
Bk -0.09 0.01 0.38 -0.1 -0.04
123 -0.34 0.01 -0.05 -0.1 -0.04
AN 0.25 0.13
£ Wmm -0.11 -0.01 -0.02 -0.18 -0.22
Roland -0.39 -0.37 -0.09 -0.11
AR -0.28 -0.28 -0.42 -0.32 -0.2
SuEA S -0.27 -0.55 -0.39 -0.32 -0.35
AT -0.04 -0.41 -0.28 -0.63
BE -0.05 -0.41 -0.45 -0.36 -0.27
Bk -0.09 0.03 0.38 -0.09 -0.04
PEK 0.16 0.03 0.19 -0.09 -0.04
AN -0.09 0.16 -0.09 0.13
Mean -0.16 -0.17 -0.14 -0.18 -0.22
s.d. 0.16 0.25 0.28 0.15 0.21
F2-a
F G H | J Mean s.d.
A WX -0.18 -0.39 -0.33 -0.27 -0.47 -0.26 0.1
Roland 0.11 0.02 -0.37 0.57 -0.62 -0.17 0.3
WA 0.52 -0.64 -0.56 -0.44 -0.66 -0.46 0.2
PuEAR -0.35 -0.59 -0.57 -0.14 046 -0.35 0.2
TR -0.62 03 035 -0.43 -0.52 -0.44 0.2
wE 0.26 0.5 -0.09 -0.3 -0.28 -0.23 0.2
BRG -0.42 -0.34 0.12 -0.38 -0.11 0.2
T3 -0.05 -0.1 -0.37 -0.07 O
AN -0.24 -0.06 0.3
A MR 0.12 -0.41 -0.48 -0.38 -0.61 -0.26 0.1
Roland 0.03 0.08 -0.28 -0.59 0.64 -0.16 0.3
L IE S 06 -0.67 -0.54 Tz RO -0.43 0.2
MR -0.44 -0.53 -0.66 -0.62 -0.57 -0.47 0.1
BWX -0.62 -0.28 035 "0.58 0.51 -0.46 0.2
1 -0.29 -0.46 0.2 06 -0.64 -0.38 0.1
BRG -0.32 -0.28 -0.34 -0.32 -0.38 -0.14 0.1
TS 0.14 -0.27 -0.05 -0.31 -0.02 0.1
M4 -0.39 0.11 -0.12 0.4
Mean -0.28 -0.37 -0.35 -0.4 -0.42
s.d. 0.25 0.22 0.17 0.17 0.24
E2-b

X2 : EFEEM (A~J) ICX B RBAAICH T AMMSES SPECTR a7 OAEBEEMETRT



82-(36)

TR BOTEEREOM @ T

;I S
KL Z s HICSPECTM {2 &, FiG. PEY.
MMSE . filig &4 A2 7. i bk L ol
iz 5- 2 7206, SHEESEMIZEZDSPECTD
e SUR O I L7 2 K O5BE V2 FFAl L 7=

X3-b
X3:53#B1%. MMSE 6T& %, SPECTMaxial{®(A) Tl fil DERTAZE.
MAEREETORBELHFRS5h 5, coronali®(B) T ICHERTARIERE &
ETMFBLPHFRASHITH- -,

Wi R WL RF7E R G328% S5z

MH, 1 ER, 2: 2515, 3: E55ThAw, 4:
Zor¥H. 5 5':‘ Felize iz, WTO#UIX /it
ORI, Roland, SIS, MHRE, RETE, 5, #
WA, BUR. /Mg, THEN8r Ar&L 7

sEespa
Wens IBRIE 10 DR F IR R XD AT
2720 WARIZ8AADH~30EDREEFEDFE
BT o9h, MitgESEM 14, Lol
BilesediMes, hk 24, TigE Y%
M3%Tdhb. €O, 1513 NHEEE 2
RN D14 13 LIRAL PE 2 AR D FEEREE T
ol MEHIIHEWRHEHEDBLIC
SPECT O {5 Wi & W fa EERS i & 47 -
Tzo WehC\ZBEL BA ORIGE, fEIR, Kot
PR S, B RS LBE L

PREZHR
Hif b D BRI S W L A iR A 80T & pfek
FHE DR B A 2 AT v, BEFERE, Bl
fEIRE, JEIR. BRI L, HIEAaT Td
ALMMSE. fiisEGN AT %% 5%
12, MRI, CTIZX A mi{gaz s Tk i
ERRAML-OLREMIZEIL 72

B R
SPECTEMMSE LD M#RIZET1 TH-
2o Wi, 19BIO TN N4 < —Hi%
MMSE®D/hZ3 b6 MHIZARL, 10
HOMEFEEMIIZEASPECT A2 7 (58
[#%) DXt MMSEE % el L 7z 384
Fa=w—2LTH5, ZOFFEMMSEAD
T ONE O BHTE BT Lo
FeoT WA, BHIHEE, IR CRE
DD, {EE ORI LT LSS
otz
TN D % FIRIZ BT ASPECT A0
7 &EMMSE & O HI % 104, 9 it 52 1 i 1]
(A-]) THEL -8 xR i Th 5.
s, A-Do i EilJiiiﬂf“J O T
MMSE&SPECT A7 Rl W T v
IRV sy oYl quO)Ix:ﬂuhii&
PEeEDFRERA L T, BRSSO REERIE



200146 30H

SAELL L TH M OFEIZ LT L EE Thhro
ZEMITHo7. E6ICH, 1, ] OERMIIZEDIZ2N
THATHSE, MU, RIS TMMSEESPECT
EORMBRED XL -Twd, TRHOERIZWE
NONE R O W R KR TH -7,

F4-b
X4: 738 B 1. MMSE 8 T %, SPECT axiali®(A) TElfll DEETRIE,
EMERSELE TMRFES P RS5N S, coronalfg(B) TIX4FICEBBT
mFEHSHASH TH- 1

83-(37)
455 | BTSSR A A2

$iEpl1 (B3)

53 tE. MMSE 6 THhb. AL, Silkio
HEIRA B B SPECT Daxiallf CLI il O SIHEE, MH
R T MDD S5 5, coronalf§ TS
OPATAHE PFEE 2 & T2 S Th -7z,

JiE 12 (4)

73 Bk, MMSE 8Tdh 5. iR,
o EAYH S, SPECT axialff Tilj
A oD ST HE & A P SIF% 56 7 & T MBI A
DRON B, coronalfg TIXFFIZAEMEE D
L FE R A A ST -7z,

z =

Sl DI FE DK HAH 108 D ERT O
SPECT-4 A 7IEMMSED A3 7 /)
BWEFZESPECT DRtk (3L F) A%
EVEEH E o7 (B1) . F72, SeiglR T
HIZ BT AT IR R RO FR B R
Lo TRLLFR LT, Thbh,
W R 1 2 D AR 5 M 5T 7 PR il (2 & B TR 8
PSRN, PR IZBWTSPECT A
TEMMSEAI 7ML 7228, Itz
FORFD L WERIZEE A7 OH|
Wiz ohhh o7z (H2). iE-T,
IMSPECT R OEE R & b b,

HASPECT @ fik (1) 5-fifi 2 o filj 4 7
)itk ELCROIEED B D ZHUTREAIC
EDOKESO MO (region of
interest) % i 3¢ L & O wUH O HU G 1 &
T a—% [T L2 ED & ol
() DAy » M RO DD, WEHE
Mot Merhl 0 ke b,

-\ O HSPECT @ - 2 4 19 5T-ffi 122
ELTHUIBEZOR (VA TA) D78
SIS, THUEBUELT >~ F
7T ADFHE DL STV A,

OY R Y@ — A3 AHBET19914F
E 23 S 72SPM (statistical
parametric mapping)lZPETIZ BT 5%
IR & G G s R o0 e & H Y
ELTIESNI TV 7 by 27 Tdh B,

% 7z, 3D-SSP  (three-dimensional
stereotactic surface projection) (&3
> H KD Minoshimab % 1IZ& T



84-(38)

WP RLEI 7E R HERE 28 Hi2Y

1 ERSEROM A A

& SN7:SPECT L PETH{E DTV 7+ 7 TH
Bo ZOVT7MIWFESIT ThGRIY TOW{%S
WieE@ L7V T) AL LTS, BRI
133D-SSP T AN B A 5 13.5mm D S N DIk
Ay g 4 A P T 30 Nt N ) B/ GTH,
#2 o TEREWT 5,

B OWFE Tl SPMIZR DTV A= —HiD
BEIZBOWTHHNTHAEENTWAD, %72, 3D-
SSPTH 7y N A v —WHiRO MMz BT, [V
7 bl Z L XD BT IR O BEICHHIK T ATRED
S5N5, LIS TWAY,, o LAY TH
HWEIDALGHBORETHLLEE DN S, 5.
SPM=*°3D-SSP% Hi v 7= BB Al ik (2 XD MRI ®°
CTEDH R VB TR A MR LT DM S
NESIZIFT NI NA 7 — RO H#EE T BB
CLAREND,

BB, ABFRO I3 CEAFERE S (No40010235)
OB =2 TiT b

SZEXR :

1. Ott BR. Heindel WC, Tan Zet al.Lateralized
cortical perfusion in women with Alzheimer's
disease. ] Gend Specif Med. 3: 29 - 35, 2000

2. Cappa A, Calcagni ML, Villa G, et al. Brain
perfusion  abnormalities in  Alzheimer's
disease: comparison between patients with
focal temporal lobe dysfunction and patients

with diffuse cognitive impairment.] Neurol
Neurosurg Psychiatry. 70: 22 - 7, 2001
Rodriguez G, Vitali P, Calvini P, et al
Hippocampal perfusion in mild Alzheimer's
disease. Psychiatry Res. 100: 65 - 74, 2000
McMahon PM, Araki SS, Neuman PJ, et al
Cost-effectiveness  of functional imaging tests in
the diagnosis of Alzheimer disease.
Radiology. 217: 58 - 68, 2000

Friston KJ, Holmes AP, Worsley K], et al.
Statistical parametric maps in functional
imaging: a general linear approach. Human
Brain Mapping. 2: 189 - 210, 1995.

Minoshima S, Frey KA, Koeppe RA, et al. A
diagnostic approach in Alzheimer's disease
using three-dimensional sterotactic surface
projections of fluorine-18-FDG PET.

J Nucl Med 36: 1238-1248, 1995

Kogure D, Matsuda H, Ohnishi T, et al
Longitudinal evaluation of early Alzheimer's
disease using brain perfusion SPECT. ] Nucl
Med 41: 1155-1162, 2000

Minoshima S, Foster NL, Kuhl DEet al
Posterior cingulated cortex in Alzheimer's
disease. Lancet 344: 895, 1994



AV 0—RENHREANHBOMDHTFESINTVWET, DRNOBEHICOVWTRTEECETE L,

BG % THEDOT~

WIREMYSITE 23 AGHBIRE T OBIEAC RIS B HER 2 — e L N (e X SR L T B
DET

SRS NF B OBE % SHLOIE. (f) FNEMENS L D IFREE 2 TS v, 1
L. 25 N2 X BRI B OBIBIZOWTIE, Y5 A ERE N H A Bt > &
— (Gh) “PINEVEHER 2SR B BB B3 2R 2 Bt L CW B R & Wi iE R
B2 RS L COAHEICH - T, TONLEITEWERA A BIIOBEEIZOWTIE, #F
HEDMEECT) o

MERIZEES AL NI M
T107-0052 HLTHRHEX AR 9641 JUARIE L 3F FAX : 0334755619  E-mail : info@jaaccjp

BELSNORFE CETEMOT I, B8, BIERSE) ICBIL T, () AirE R R 2wt L B
D EHAo
EAR WIEMEIITE R~ B WEDE (23 W»

Reprographic Reproduction outside Japan

One of the following procedures is required to copy this work.

1. If you apply for license for copying in a country or region in which JAACC has concluded a
bilateral agreement with an RRO  (Reproduction Rights Organisation) , please apply for the license
to the RRO.

Please visit the following URL for the countries and regions in which JAACC has concluded bilateral
agreements.

http://www jaaccorg/

2. If you apply for license for copying in a country or region in which JAACC has no bilateral
agreement, please apply for the license to JAACC.

For the license for citation, reprint, and/or translation, etc., please contact the right holder directly.
JAACC (Japan Academic Association for Copyright Clearance) is an official member RRO of the
IFRRO (International Federation of Reproduction Rights Organisations) .

Japan Academic Association for Copyright Clearance (JAACC)

Address 9641 Akasaka, Minato-ku, Tokyo 1070052 Japan

Email info@jaaccjp Fax: +81-334755619





