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T YIRORBIFZWT & L T o H— 6T F e i
% (SPECT) OB HMEIZ O W THIEH L7z, definite
F 721X probable D7) F VIR 11 Bl kR E L, A
HOREE% 8 IS4, DWI & SPECT % # &1
(2 L 72, DWI 8 538 88 FHIsHh 40 58S 1)
FHINN D 80% VL L7 DWI EfE 5l & 72 5 7-Did 16
WM TH o7z FEB 9 2 B T 80% Ll Lo
551 % R0, Z DN CTlE SPECT MMEHETR TH -
7. DWI &5 538 T SPECT K5 0 AT B I #ihfs
Nalidg & A o 72 IR 2 O L T b EE 2 6
n, 7VF VRN RIIREEZ NS,

1. BU®IC

T F VIR AR RO BRI R G R B T H
L. MEATHRRAIEREREE, I A u—X X, R
WL NEIR, SRR A I HE A s e,
BRI S & o ZBRIREIR &, JE I )
(periodic synchronous discharge : PSD) AT &,
BEIIZ 51T B 14-3-3 H B IEO WA A5 7Y
T VIRIEERRIICEEI S A, IR giE AT i
WrHCHETH LD, WIHICRESRB I NN &
Y%, WHEMICZ I 2 EE (definite) 3 51213
SRS DS EE & 72 B (Zeidler et al., 1998) (Zerr et
al., 2009) .

HAE, BEH MRI (magnetic resonance imaging) |2
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BT 5 Y wooR 77 1 1% (diffusion-weighted imaging :
DWI) 2370 A YO R IARB W2 Oy 2 15 5 2
72 LT3 (J&F 92.3% (Shiga et al., 2004)). 2010
FAIIREER P& P+ >~ ¥ — (centers for dis-
ease control and prevenetion : CDC) @ 7' & » ¥
2 W 25 18 | 2B MRI O 3H H 2581 & L7z (Zeidler
et al., 1998) (Zerr et al., 2009). B & 4172 MRI Ff
F1%, DWI % 721% FLAIR (fluid attenuated inversion
recovery) ([ZBWTCTRIRE, #HURPEREETEIZR %
TETHY, KEEEIZEEFN TR, b,
7) & VIRUAN OB, TADA, Bk, T ov=
JdE, WA ERBETE VB E (RPLS), 7 4 v Y
YIE, ) UONEICEE L 2l RN K R EICB
W R E A DWI TEE S E RT 720, K
M E DT RO T T ) & V9K & BT 5 12IEFER
% %9 % (Chuetal, 2001) (Chu et al., 2002) (Mihara
et al., 2005) (Sener et al., 2003) (Singhal et al., 2003)
(Vincent et al., 2004) (Wartenberg et al., 2004). — /5
T, KRB DA DWI B T & R 3 561213
MRI THEE DS WZH 2179 2 EHPHETH 5.
F72, BEBICDWIEREFHEZROL I LT
FUMERETHEIIUT LEFER W s
) VIRORIEIR W & L CH— G O W s
% (single photon emission tomography : SPECT) 7%
HEHESNTWD, KB E A DWI 5 52 /R §
7 A Y9iE, SPECT TR 2R3 Z & 25
HENTW B (Grilnwald et al,, 1996) (Kao et al.,
1993) (Kono et al., 2011) (Paghera et al., 2011) (Sunada
et al., 2004) (Watanabe et al., 1996) , % ¥l o %t
134> 72> (Caobelli et al., 2014) (Hsieh et al., 1996)
(Matsuda et al., 2001). 4F12, HARTREAEDFH
ik & LT M L 72 easy Z-score Imaging System
(eZIS) * V=L HBIOMETA LNV, £2
THEL DWI 15538 & SPECT (eZIS) #xfitL,
T & YIRORIZMIC BT B SPECT A HHEIC
DWTHGES L7z,

2. MR- FHiE

R CTADA - FIREEREE Y > ¥ — % 2001 £ 9 f

— 635 —

75 2014 4E 3 HIZ2F TARRL, 7 A YO
PR 72 Wi 2 #€ C definite ¥ 7 & probable T & - 72 28
Blo 9 B, FEhE 4 7> H UL IZ DWI & SPECT % [A]
BRI IR IE L 72 11 Bl oW TE 247 - 72, B
116 (BHES B, L6 Bl FEAERAEE: T
65.6 % (54-75 %) T, & WiZk#E2D> 5 definite 3 B,
probable 8 %% x} % & |7z, human prion protein gene
(PRNP) (Z2WTiE, RFEMD MM B 4 6, #1x
TE E200K 3 1, KB4 6] CRFEfT) Thsb. 36O
E200K (X PRNP 7" MM T 1), BRARFERITINFENE
Tk U9E & A L T w72 (Hainfellner et al.,
1999). JE%I 3 1% DWI #% 1% #% 22 H H 12 SPECT %
A%, FEB 413 DWIHR{%#% 11 H H 2 SPECT % #zf%,
Z NI D HE B 1Z DWI & SPECT O i f§ B #2245 7
HUNT® -7z, BHEOHEFIZOWTIE, hEh
TAUHTEHATE - AIEHTE - BHTHZE - RIARE O 8 sl
571, DWI BEf5 538 & SPECT I D\ CREAf
L 7z. BH#F MRI (GE 4t % Signa HDxt Optima Edi-
tion Twin Speed 1.5T ver23) ¢ DWI (X 5 mm A 7 A
A CHEAT LAY IZEFAE L 72. DWI Hif& % Statisti-
cal Parametric Mapping 8 (SPM8) % Fj \» 1% ¥ f
(Normalization) % 17 \», Image] ¥ 7 b T MNI
space 7 M 7 A LML LA TFHT 8 I E &
FTRTDRAT A AZOWCHN (Area) 25 L 7=,
IO B BT & DWI 545 538 o0 B BT RS A & B
LTI OIER 2R L, el ho 5
% 80% LI, 40% VLI 80% Aiiti, 40% Al & 3 B
G5 L7z (Table 2). Figure 1A OHERI 8 D £ 9
|2 4% 3% % MNI space 7 ~ T A2 - T RO 5E I
(Region Of Interest : ROI) |Za%5E L, M EMIELH
ML7zEZh, EAiHZET80% ML b, LHiEEEE &
TEAIBEZE T 40% DL 1 80% i D H 28 Crifg 5 %
27z (Figure 1A). SPECT (X 99mTc-ethyl cystein-
ate dimmer (ECD, 600 MBq) % F L —+4—& L T
% L, easy Z-score Imaging System (eZIS, ver4.
Matsuda et al., 2004) T L 72, BRI % E#HAL
(4fzi8 (GLB), Extentn =300 &2 4 )V, Z-score
2-6.) L C 8 ko> Z 2 CailEin & RER &
A EEMG L 72 (Figure 1B, C). eZIS IZAHR 1Y 72
HEROBEKEZRL TWAH 728 (Matsuda et al., 2004),
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[6] U 4HI C et & ﬁiﬁ‘bmfﬁ‘iﬁéﬁ LTWAEAERH
R T OIRER T D 2 WIHE IZEEMNE (not avail-
able; NA) & L 72 (Table 2).

3. #&R - EH

definite ¥ 7z 1d probable ® 7V % Y J§ T, FHIE 4
2 H LLAIZ DWI & SPECT % [l B§ I C 3% L 72 11
BIOWKR T — % % Table 1 1273, P56, Lk
6BITH Y, 4Bl THEATHRIERES 2RO
11 BIOH B, 10 Bl THEEE £ 7213/ RIEIR,
6 B THEMER £ 72 X SERS iR B fee, 8 B C a4

SEARO . WA R, 10 #1T PSD, 8 5 THfi
6 14-3-3 EEE M RO /2. SER 3, 6, 11 1XEIH %

TTWHEEZ W (definite) & L7z,

4 11 EGITRIMEZEIZ DWI miE 5 & R, &
71 88 M sH s 40 AMFEISC L A 72, Z O NFRIZATEE
3= 10 A, MIBHZE 10 $HIS, BHTHZE 10 98I, £5H
310 $HI CTd - 72 (Table 2). DWI & 18 5 15 A3
FEI D 80% LI 7% 5 o 7z B FEI L A RT 16 A s T
Hotz. TOFTRITER 9 % ki & TOEREITED
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eZIS TIXRHEG I8 % 7~ L 72 (Table 2 : Dark gray).
DWI &8 538D A% 40% L 80% i o figi sk
1% 24 EIE T H V), eZIS TEdE s & R i As
JRFEL T\ /2 (Table 2: Light gray). 5% 1) @ 48 4
1 1% DWI & 15 5 48 o [ K 25 40% K iili T & - 72
(Table 2 : White). SPECT C & #E il id 30 FHIE &

D, BITHZEAS 3 fHI, HISAIEAY 14 fHIS, DHTHIEDS
s%ﬁ,%é%#sﬁﬁf%ot.%wigDWI

EREEFER LD 6 HI (HIBHSEAY 4 $8I%, FHTE
%ﬁzﬁﬁ)f%otﬂ%mm.

4, # =
U j— /’Iﬁ i oI L'TT[QE \—EL%H*I& 75’%?—6
%%f%%.@ﬁCT?MM@ﬁ@ﬁﬁ%%w&

X, BISEMIBHAEERIE, L ¥ —/MERI R,
TV N < —TIERAE & DR & 2 LRI
I 128 L v (Josephs et al., 2009). BEHES SPECT 2%
7)) F VRORMB, BLOT IV NA ~—HRIFE
HIE SR Z DD FRINE & DA TH - 728
LB & A (Griinwald et al., 1996) (Paghera et al.,

Table 1. Profiles of individual patients
Clinical signs
. Onset PRNP .. . PSD 14-3-3 Autopsy
Patient Sex Age Type variant Diagnosis .. cerebellar pyramidal or  akinetic Protein
y dementia or visual extrapyramidal —mutism
1 M 73 Sporadic MM Probable + + + + + + -
2 F 63 Sporadic NP Probable + + - - - + -
3 M 70  Sporadic MM1 Definite + + - + + + +
4 F 66 Sporadic NP Probable + + - - + + -
5 M 72 Familial E200K  Probable + + + + + NP -
6 F 70  Familial E200K Probable + - + + + - +
7 M 62 Sporadic MM Probable + + - - + + -
8 F 61 Sporadic NP Probable + + + + + + -
9 M 54 Familial E200K  Probable + + + + + NP -
10 F 75 Sporadic NP Probable + + - + + + -
11 F 56 Sporadic MM1 Definite + + + + + + +

PRNP=human prion protein gene
MM =methionine homozygous

MM1=methionine homozygous with type 1 prion protein scrapie associated

E200K =a point mutation of Glu to Lys at codon 200
NP=not performed
PSD =Periodic synchronous discharge
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Table 2. Summary of findings from DWI and SPECT imaging.
Uptake on SPECT by visual inspection
) Frontal lobe Temporal lobe Parietal lobe Occipital lobe
patient
R R L R L R L
1 NA NA - ! t !
2 t NA t NA va [N
3 t 1 v B !
5 t t t t t t
; w1 [l
7 t i NA NA t NA
8 t t t NA t NA
9 t NA i NA ! NA | NA
10 NA NA 1 t NA t l
| NA NA ! t NA

Dark gray, hyperintensity 80% or more region on DWI ; light gray, hyperintensity 40% or more, but less than 80% region on

DWI ; white, hyperintensity less than 40% region on DWI.
Upward arrow=Increased perfusion on SPECT
Downward arrow=Decreased perfusion on SPECT

NA=not available ; neither increased nor decreased perfusion on SPECT, or both increased and decreased perfusion on

SPECT.

2011). L2 L, BUfETIXEEE MRIIZ B0 % HLH0H
A% (DWD) 237 F VRO FIAZRIx L To
IV 5 Y A %ML L 7272 % (Shiga et al., 2004)
(Young GS et al., 2005), FE# SPECT HETOZW
I B L 25T D, BRIEEEE (Zeidler et
al., 1998) (Zerr et al., 2009) T& % DWILFTLIZ, &
WEEIRRPEEFTHIC R 28 THY, KK
FEIFEEN TR, LaL, BRMIZIE, Kk
R B D H O DWI {5 32 B 728612 7)) F &~
THOER % ZF BGHIIA % v, FEBRIZ, MK
RTANAIZBWTY, DWI TEEFHEZ R L2
WriZ W8S 2 W HeMEA S % (Chu et al., 2001) (Chu
et al., 2002) (Mihara et al., 2005) (Sener RN. 2003)
(Shinghal et al., 2003) (Vincent et al., 2004). 4l
DWI mfE 532 BT, T4+ VIROFZH Y — v
& L CHHES SPECT O k2 st L7z, 72,
2312 SPECT DA FITEIZ D T OFEBIFR 5 A3 S
% H (Griinwald et al., 1996) (Kao et al., 1993)
(Kono et al., 2011) (Paghera et al., 2011) (Sunada et

S|

al., 2004) (Watanabe et al., 1996), £ %l o #5 1%
PR 5 11T B Y (Caobelli et al., 2014) (Hsieh et al.,
1996) (Matsuda et al., 2001), H 74 CFRHIE O F-3
B e LT R L7z eZIS % Fl v 72 iahid, i
L7ZBRD#OTTH 5.

A OffgEClx, DWI &S5 381 88 FHIs 40
TR IZERD 72, F O T DWI BE T8 5 o %
AN 80% LLEDFEIS Tt eZIS TIIET = sRd 72 2
EhB, T F IO DWI EEFIETIE, eZIS T
RERATREND LEZBNL. T F VRO E
B 7 B R EE, MR (=2 —a )
(2 2-10 pm O FIEA 5 I IO /ML (vacuole) % 1 -
TR CH ), HRE, BREESHIROLE
TZOUWEHMIRZEN % B ® % (Parchi et al,, 2011)
(Parchi et al., 2012). 7" 4 Y ¥FIZ X 0 WK 2 4%
LN D 5 > X 7 B % & A 72N Y0 B A /ML
(vacuole) WICEALAD S, RENOZEHERALIZ
HEL7OICDWITREETZET S EMEINT
V% (Haik et al., 2002) (Manners et al., 2009. Mittal
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Figure 1. DWI-MRI and SPECT images from Patient 8.

A. DWI-MRI of the 1) right frontal lobe, 2) left frontal lobe, 3) right parietal lobe,
4) left parietal lobe, 5) right temporal lobe, 6) left temporal lobe, 7) right
occipital lobe, 8) left occipital lobe. Hyperintensity is present in the bilateral
frontal lobes (left: 80% or more ; right: 40% or more, but less than 80%)
and left temporal lobe (40% or more, but less than 80%).

B. Decreased perfusion in the left frontal lobe on SPECT. Z scores calculated
with the easy Z-score imaging system (eZIS) are shown.

C. Increased perfusion in bilateral temporal lobes, right parietal lobe, and right
occipital lobe.
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etal,2002). 7z, WpfRIRENE, 7)) A -2 A,
AL Y% 0 5 BRIl 255 & DWI 0 #25
25 A9 % (Manners et al., 2009) & 3 5 #Hiiy
b dH 5. HHESPECT O JE fl 5 Ti%, SPECT ®
IR 2 BE 1y & U CTIMAERR 2 AT\, fi il B
RERRHERE O O F AME/NL (vacuole), BULET A

Fat A =Y ZA%FEH LT 5 (Kao et al., 1993).
DibEds, S OW7E TR 72 DWI 25 E 5 ik 2
D eZIS IZMRHEGE & 72 > T\ 2 I FE IS C LM
Wid, 74— X, WAk %2 ] L T\ 5 1]
REMEDE 2 b D, 7V F VR TIREBIC MR
VR MR AT 5720, SINIISAE 4 20 H UL
o BIHAEF] 12 BT DWI & SPECT O eZIS #i it
fERT 2 L7z, L2rL, %EEH OfE TEMEDNE
BT F URICBVLTIE, MEmICL ) DWIOE
BEEAHNL, WA TIZ & % SPECT DI
DARBADPRERZRTHDOESINTL T W,
DWI TOEE75 & eZIS TR O X LL s AR I f
W DUREEDS D B, Sk, BWTOREZ NS &
5 72O EME MRS A LR O WG ICER L2 7
) 2 E ORI N IR AL & MR 2 LD
5.

SPECT T 30 fHH D, D) b
DWI EE5 %R L7z D% 6 $HI% (HITEZEHT 4 FHI,
JHTEZEAS 2 $HIK) TdH 72 (Table 2). SPECT 5%
HETL & T o 28RBS, MIBHSERCHTHEICS (RO S
M7z (MIBEZEAS 14 fHIE, SATHZEAS S #HI). 7V A
VIR R E OEMEAIMESTT 52— H T, WHER
EOWMEHE, B-UEBKREY (0—7 v FEEH)
RN AN A S 5 (Parchi et al., 2012) (Zerr et
al., 2009) (Lin et al., 2006). Figure 1C OJEfI 8 D X
INAMIBEIE ORI B R HETEE O IC O —F » F
BREBBEEH.OICEERBTEL Twb, Zhid
eZIS DAEFHAENTIZ & > T 2 B AMRIER & 7% -
2 licky, BEShEBERST—F Y FERED
MBI e o2 B2 BND. 51T,
ZOWHBIL DWI TEREFHE RS o722 &h
SIREN R AT WEEZ B, XIS TETT
We o TWhiEimz LFT 5. eZIS Ol
R B8 — U E B G B I DS I R I8 A AR A R
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) F VRO TH L0 LS, SRV
eZIS TII e FEThy v POIERILEBZ 2w
MR FB MFE AN F 720K L 72 HI80 2 % L
TWh 720, Mo EOZEMEIC L 1) B ZEiE )5
JEE 72 Tl 400 905 5 R0 B — YRGBl SR B BRI A SAH O L2
JEFI L R SN BEE D HER T E v, fEo T,
DWI BfE 7% 2 3 2 WEE R OF 57 ) +
YIROBWNAR D E D ML, &5 7% DRI LE
EBbILS.

DWI S E 5 A R ElEE L LT, TANA
R g% EOMED A SN S (Chu et al., 2001)
(Chu et al., 2002) (Mihara et al., 2005) (Sener et al.,
2003) (Singhal et al., 2003) (Vincent et al., 2004)
(Wartenberg et al., 2004). TA M A TILFEREREE
MEMFICDWIOEFEFHE RTIENELL, 2
TR o BLEERVE 1 X 2 M PR IR & SO L
TWwb EELNTWAS (Chuetal,2001). DD
SPECT Wi %1%, Ap#EHAE o BG83 2 B Ol
HiRELME X, FIEEA S L %2 5 (Goffin et
al,, 2008). L7V F ¥ IF T O Y fHi AT DWI
EE 5, 52 SPECT TR OFT i & B & 20
WCEZ D, WAETIE, —2—0 Yy TREMRE s
B % AR CHIfEMERIEAS A U A, DWI TUE, =
DL BRMBEERELERETHTRL TV
(Kubota et al., 2007). L7z225> T, TADARBRIC
SPECT Cl® s & % V) (Kimura et al., 2014),
TV F IEOFT R L 7% % (Table3).

KB E T DWI mfE 5idix S 72354, 7 F
2 TR 7% 2 £ o 72 A RS & B L
T SPECT I HMEHEFIR & 72 5%, TADPARIET
VTN A % SO L C SPECT I3 st & 72 1,
T F CIROERZWIIZ SPECT IZFH &£ 2 5N
%. $512, SPECT O eZIS AR AT 1% 5 e it & fE
e BHHBNTELZ DS, 7T VHOMB
ZWIHHTH D, S, KKK E T DWIEE
FERBO DL EEELICB VT eZIS TR & o ik
HEBIBW, XOKEOEWTY A Y ROHERZ
Wrikz Big S 0B H 5.
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Table 3. Differential Diagnosis in diffusion-weighted MRI hyperintensity.
Prion disease Epilepsy Encephalitis
DWI t 1 1
SPECT ) 1 1

Feature Spongiform change

Cytogenic edema
Neuronal excitotoxicity

Cytogenic edema
Neuronal inflammation

DWI=diffusion-weighted imaging
SPECT=single photon emission tomography
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Clinical utility of brain SPECT in early diagnosis of prion diseases
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Prion diseases are rare, transmissible, and fatal. Although positive findings on diffusion-weighted MRI imaging
(DWI) of the head are included in the diagnostic criteria for prion diseases, epilepsy and inflammatory diseases also pro-
duce DWTI hyperintensity in the cerebral cortex and must be ruled out during diagnosis. We examined clinical usefulness
of brain single photon emission tomography (SPECT) in early diagnosis of prion diseases. We visually evaluated both
DWI and SPECT images of the 8 cerebral lobes (bilateral frontal, temporal, parietal, occipital lobes) of 11 patients with defi-
nite or probable prion diseases. DWI hyperintensity was seen in 40 of the 88 lobes : with the exception of patient 9, all 16
lobes with hyperintensity 80% or more also showed SPECT hypoperfusion. SPECT hypoperfusion in regions with DWI

hyperintensity may reflect spongiform degeneration with neuronal loss, which was characteristic of prion diseases.
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