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Fig. 1 PET scores and conversion time.

Box plot of baseline PET scores (interquartile and full range) for
converters according to conversion time. Mild cognitive impairment
(MCI) patients progressing to Alzheimer's disease (AD) in the 1st
and 2nd year have significantly higher scores than non-converters
(P < 0.05 and P < 0.01 in Tukey multiple comparisons). The images
show a decline in representative glucose metabolism corresponding
to early converter in the first or second year and converter in the third
year. Since the decline in glucose metabolism in the converter in the
third year is small the PET score does not exceed the threshold value.
1st y = converter in the first year, 2nd y = converter in the second
year, 3rd y = converter in the third year, Non = non-converter.
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Fig. 2 Positive and negative PiB-PET images.

Typical images of PiB-PET are shown. The upper row is image in an Alzheimer's disease (AD) case,

and high accumulation in the frontal lobes, temporal lobes and so on is obvious. On the other hand, in a

healthy elderly case in the lower row, mild nonspecific accumulation to white matter is only observed.

For the image of PiB-PET, it is usually easy to distinguish between positive and negative.

AD 1%, IR OIERDFEEREE TH 5 LIRS 3 FID % &
o i BRI BE TR 28 M9 (frontotemporal lobar degeneration; FTLD)
ERSDObLWEAYEH L. T0XHZ, IFEMYRIIEDE
HUE OB, WEF RO T I 0 4 FPET 231
ENn3p ™. AD ¥ FTLD O#51IZB9 % FDG & PiB OB
OB WIC L5 L, WEZIFEFASEOECENDE
REZ FFOAS, AD ML S A& L, PIB O A5w , FREE
B LTI, W% L, FDG O AT, 26 D%,
MR A AL L TV B 720l E HITRENLETH 5
A5, 7 A FPET ®FHAD FEL & M 4 2 BEE D &
EFTFHENHERTH D, PBITAIBREETH DN
BERIERS & PIB T LS 329 23567 &, FDG A3 Hfise iz El
R RITIREEL D .

DLB TiZ, PiB O&EMGHEE DL DS, Bthsl & s,
L ¥ 1 /MEJFE D F N Z I common form (AD JEEE % &0F9 %)
& pure form (ADJRELZ GHF L Z2\) ICRHID T 5 EE2 52
ENMSRD . T I a4 MEEEHET S 2 &A%\ DLB O
BlCid, 7394 FPET ZEATIEZ .

MCI i, AD DAV OFk 4 229K % & & REME D ® % . Zhang
5@ meta analysis™ (2% % &, AD BT FHlO 7 —L &z
R L HFREE X, 21 E L PiB-PET #°93.5%, 56.2%, FDG-
PET #78.7%, 74.0% T& o 7z. PiB-PET |, FDG-PET &
WL C, BEE IR VAU RE I, PBBETH L Z L5,
FHITO AD BRI D DI TII RV EE2R LTV 5.

27 PET IC & 5 82HT

73804 FPET »FEThH->Td, AD OZWrIIEA T4
T, b9 —2OLHNE, MFEEMHEIEZ LR R

THHITEADA A= 2 7H, BWAEEON LA &
EZoNL, TI0A FEIYUERBIIMHAICEEY Lo
MR EZ 72T EZLNTWLY, BELZB T
O FORICHBKLT, BELLY VEAORIX, X0
MR B FR AR AR T L B L, AD OFEFELEZ K3 %
INAFTR—=N—E LTHEHEEZEZLNTND,

WD TOFRIRA & 7 4 A— > 7 PET B ESH & L
T, WO E SR AT & ) "C-PBB3 A% S 7z ¥,
NC-PBB3 134 v EHANOHAMEDE L, B7 I A FISKHL
THI50 DI Z AT 5. "C-PBB3IIMRIAV T AV 7 + —
ABIOIIRD Y TIRZEIAEETH I ENHLNIC > TE
D, BT AMOPET ) H > FIZHRTEYEZ L D 748
F—CHHTEX 2GR 5.

BERRE Tt b Vv 5T 5 PET 3411 *F-AV-1451 T
H2 7. PRAV1451 1%, BT I B4 FIIxh LT 30 fE0
WEEHL, TOPET A A —VIZADICBIABAD Y v &
FURZEDHM L & 3L, EOEMEE L X BT 29,
BRAV-1451 IRV TR THW S LT3 PET 7 U — 74,
BRTHK5351 Té 4. “FETHK5351 (X, AD IZi8o51s 3 1)
U=l a) =y vORARIZT TR, T
i FVERRIE S B B BRI MHE & W R EICR S NG 4)
E— by YHMOREICDEAT A RS TnsY
(Fig. 3).

FIA A=Y Ik 5T, ADBIUOMCIDEFIZB W
T, fEF G & LKL T FAV- 1451 OERPTEETH 5
EHHS DI o TS W, BRAV-1451 D45 I3 D 14T
& & 12, Braak 525N TS 2012 L 7R EAHEZ Lo
SAGINY — NI DOZALZ IR FHHE ShTwb 2



57 : 482

PiB amyloid PET

LT.MED

POST

RRERFRES 57 %

9% (2017 : 9)

THK-5351 tau PET

v

LT.LAT

\ T
S

LT.MED

-~

RT.MED LT.MED

Fig. 3 Amyloid and tau PET images in AD patient and normal subject.

Examples of brain surface projection images of amyloid PET and tau PET imaged at our facility. In an Alzheimer’s disease (AD) patient,

a marked accumulation in amyloid PET was found in the frontal lobe, cingulate gyrus, and anterior wedge. In tau PET, a high degree of

accumulation in the medial temporal lobes and lower frontal lobes, and a mild accumulation in the cingulate gyrus and the anterior portion of

the wedge were observed (upper row). In a normal subject, accumulation in amyloid PET was not observed, and in tau PET only a mild

accumulation was observed inside the temporal lobes (lower row).
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Abstract

Current and future prospects of nuclear medicine in dementia

Kengo Ito, M.D., Ph.D."®® Yoshiki Inui, M.D., Ph.D.", Tsuyoshi Kizawa, M.D., Ph.D.”,
Yasuyuki Kimura, M.D., Ph.D."”” and Takashi Kato, M.D., Ph.D."”

YDepartment of Radiology, National Center for Geriatrics and Gerontology
“Department of Clinical and Experimental Neuroimaging, National Center for Geriatrics and Gerontology
Ynnovation Center for Clinical Research, National Center for Geriatrics and Gerontology

In clinical diagnostic imaging of Alzheimer’s disease (AD), MRI and nuclear medicine studies such as cerebral blood
flow SPECT are positioned as biomarkers expressing pathological conditions. With understanding its usefulness and
limitations, it is important to conduct appropriate application and to utilize the correct evaluation of the result in clinical
practice. Although FDG-PET and amyloid PET are still not covered for dementia by health insurance, they are extremely
useful for differential diagnosis as well as early diagnosis of AD. As image biomarkers, they may have complementary
implications. In addition, tau PET under development not only realizes more accurate evaluation of AD but also is
expected to be applied in dementia other than AD. In the future, image biomarkers are indispensable for patient selection
(early diagnosis) in mild cognitive impairment (MCI) or earlier stages and for judging the therapeutic effect of
interventions in cases when early intervention for AD.

(Rinsho Shinkeigaku (Clin Neurol) 2017;57:479-484)
Key words: Alzheimer’s disease, SPECT, PET, amyloid, tau




