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Introduction

For the clinical diagnosis of Alzheimer’s disease (AD),
regional glucose metabolism and cerebral blood flow
(rCBF) are measured by positron emission tomography
(PET) and single photon emission computed tomogra-
phy (SPECT), respectively. Several studies have reported
that changes in the regional glucose metabolism or rCBF
are useful for the diagnosis of AD."®

Recent computational advances have improved the
detection of regional metabolic and perfusion change
using three-dimensional stereotactic surface projections
(3D-SSP) or statistical parametric mapping (SPM) for
the clinical diagnosis.”'® These two methods use PET
and SPECT to analyze an individual brain in compari-
son with a standard brain, after stereotactic normaliza-
tion, pixel by pixel or voxel by voxel. Ishii et al. showed
that the fully automatic diagnostic system, using 3D-
SSP, was able to perform at a diagnostic level similar to
that of the visual inspection of conventional axial images
by experts using the glucose analog 2-["*F]-fluoro-2-
deoxy-p-glucose (FDG)-PET." Imabayashi et al. showed
that the ability of 3D-SSP to discriminate early AD
patients from control subjects was superior to that of
visual inspection.' Tang et al. reported that the addition
of 3D-SSP to the transaxial section display of SPECT
improved the reproducibility and the diagnostic perfor-
mance of AD."”

In terms of a comparison between PET and SPECT,
it is apparent that PET has the advantage of greater
sensitivity and greater spatial resolution. SPECT is the
most widely available modality for functional neuroim-
aging techniques to evaluate dementia. Because the
availability of PET is limited, PET is not used as often
as SPECT clinically. Recently, the use of 3D-SSP or
SPM has enabled the diagnosis of AD with greater
accuracy.

Few reports have made a direct comparison of the
diagnostic ability between PET and SPECT using statis-
tical brain mapping methods in the same patients. There-
fore, the purpose of the present study is to compare
the ability to discriminate an AD pattern from healthy
subjects using a 3D-SSP analysis of FDG-PET and
N-isopropyl-p-'?1 iodoamphetamine (IMP)-SPECT
with visual interpretation by four expert physicians.

Methods
Subjects

Informed consent was obtained from all subjects prior
to their participation in this study, which was approved
by the ethics committee at our institution. FDG-PET
and IMP-SPECT were performed on 14 patients (6 men,
8 women) within at least 3 months. The mean age was
70.1 £ 8.5 years. These patients were diagnosed as having
probable AD according to the National Institute of
Neurological and Communicative Disorders and Stroke
(NINCDS) and the Alzheimer’s disease and Related

" Disorders Association (ADRDA) criteria. The mean

score of the Mini-Mental State Examination (MMSE)
for these patients was 18.8 £ 4.3. For the FDG-PET
study, seven subjects (four men, three women; mean age
61.2 years) participated as normal controls (NC), and
for the IMP-SPECT study, nine subjects (two men, seven
women; mean age 70.1 years) participated as normal
controls.

FDG-PET

An ECAT EXACT HR 47 PET camera (Siemens/CT],
Germany) was used, and imaging was performed using
two-dimensional acquisition at 60min after intravenous
administration of *F-FDG (370MBq). Before FDG-
PET scanning, the subjects rested in a supine position
with eyes closed in a quiet room. The collected data were
reconstructed into 128 x 128 pixel image matrices. Tissue
attenuation of annihilation photons was corrected by
transmission scans using rotating ®*Ge/®Ga line sources.
The in-plane spatial resolution was 4.0 X 3.9mm in full-
width at half-maximum (FWHM). The patient fasted for
at least 6h prior to the examination. Normal glucose
levels were confirmed prior to the PET scan.

IMP-SPECT

A total of 222MBq (6mCi) of 'PI-IMP (Nihon Medi-
physics, Hyogo, Japan) was injected into an antecubital
vein while the subjects rested in a supine position with
eyes closed in a quiet room. A single blood sample was
obtained from the brachial artery between 9 and 10min
after the '®I-IMP administration. SPECT scanning was
carried out between 15 and 45 minutes after injection
using a two-head rotating GCA 7200DI gamma camera
(Toshiba, Tokyo, Japan) fitted with low-energy, high-
resolution collimators. The data were acquired in 128 x
128 matrices through a 18° rotation at an angle interval
of 4°. The projection data were prefiltered through a
Butterworth filter and reconstructed using a Ramp back-
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Table 1. Normal database of FDG-PET and IMP-SPECT

Method No. Sex (M/F) Age
FDG-PET 37 23/11 59.0
IMP-SPECT 18 1F 69.9

FDG-PET, 2-{"F]-fluoro-2-deoxy-p-glucose positron emission
tomography; IMP-SPECT, N-isopropyl-p-'"I 1odoamphetamme
single photon emission computed tomography

projection filter. Chang’s attenuation correction and
scattering correction using the triple energy window
method were applied to the reconstructed images. The
in-plane spatial resolution was 11.1mm in FWHM. The
final image slices were set parallel to the orbitomeatal
line and were obtained at an interval of 3.44 mm through
the entire brain. The rCBF images were quantitated
according to the IMP-ARG method.

Statistical images (3D-SSP)

The original FDG-PET and IMP-SPECT data were
analyzed by an iSSP (SSP; Nihon Mediphysics) program,
which was modified based on the NEUROSTAT
program (Dr. Minoshima, Department of Radiology
and Bioengineering, University of Washington, Seattle,
WA, USA). After rotation and centering of the data set,
the original data were realigned to the bicommissural
line (AC-PC) and transformed into a stereotactic stan-
dard Talairach space. The cortical peak activity was
projected onto the brain surface, and the peak value was
projected back and assigned to the originating surface
pixel. The extracted data sets were displayed on eight
different angles, including the lateral, medial, superior,
inferior, anterior, and posterior views. With the 3D-SSP
programs in NEUROSTAT, the pixel values were nor-
malized to the whole brain, thalamus, pons, and cerebel-
lum (Fig. 1). The pixel values of an individual’s image
were compared with a normal database that originated
at our institution (Table 1). The normal database was
built as follows: 18 normal subjects (7 men, 11 women,;
mean age 69.9 years) for IMP-SPECT and 37 normal
subjects (23 men, 14 women; mean age 59.0 years) for
FDG-PET.

Statistical analysis/visual interpretation

Four nuclear medicine physicians randomly interpreted
FDG-PET images of 14 AD patients and 7 NCs and
IMP-SPECT images of 9 NCs. The interpretation of
each image was performed at separate sessions, respec-
tively. The statistical analyses were conducted using the
following procedure. Two areas of the brain, the poste-
rior cingulate gyri/precunei and parietotemporal region

in each image (which were determined as characteristic
for AD in advance of the study) were evaluated.” The
degree of reduction in glucose metabolism or rCBF were
interpreted, and a score of 5 was assigned if the change
was considered “apparent decrease,” which is character-
istic of AD. Accordingly, scores of 4 to 1 were assigned
to the changes that were considered “probable decrease,”
“unclear,” “probable not a decrease,” and “apparently
not a decrease,” respectively. Then, the reliability was
evaluated using five steps similar to the regional
evaluation.

When laterality was observed in a visual interpreta-
tion, the evaluation of a regional change was performed
as follows. The scores assigned to the right and left sides
(of the brain) of FDG-PET were compared for each side
of the brain, and the higher score was recorded as the
case’s FDG-PET score for the specific area of the brain,
The side of the higher FDG-PET score was considered
a regional finding, and the IMP-SPECT score of the
same side was recorded as the case’s IMP-SPECT score.
If the right- and left-side FDG-PET scores were the
same, the higher score in IMP-SPECT was récorded as
the regional finding. In fact, there were no discrepancies
between the FDG-PET scores and the IMP-SPECT
images in terms of laterality.

Second, the ratings of four readers were pooled for
each area and for each image. The ROC analysis was
performed for the graphics presentation, and the area
under the curve was calculated to express the diagnostic -
accuracy of each image and each area numerically. Con-
fidence intervals (Cls) of the AUC were used to test the
difference in overall diagnostic accuracy between the
images, the upper and lower limits of which were calcu-
lated either by adding or subtracting the standard error
of the AUC times 1.96 for 95% CI and 1.65 for 90% CI.
Because our primary interest lies in the difference in the
diagnostic ability of FDG-PET from IMP-SPECT, we
did not compare the difference in the AUC between the
areas of the brain and did not take multiplicity in com-
parison into account. P < 0.05 was considered statisti-
cally significant. The statistical analyses were conducted
using SPSS for Windows. 4

Correlation between FDG-PET and IMP-SPECT

To assess the agreement between two modalities, ROIs
were set in the posterior cingulate gyri/precunei and pari-
etotemporal region on 3D-SSP images, of which the
pixel values were normalized to the whole brain bilater-
ally (Fig. 2). Then the mean Z-values of the right and
left hemisphere were summed and used for analysis. We
calculated kappa (x) statistics, the proportion of concor-
dance, and the Spearman’s correlation coefficients of
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Presentation of 3D-SSP in the same probatbe AD patinets
FDG-PET

Fig. 1. Z-score images of three-dimensional stereotactic surface
projections (3D-SSP) are shown from a representative Alzheimer’s
disease (AD) patient. These images demonstrate a decrease in the
glucose metabolism and regional cerebral blood flow (rCBF).
Upper panel: 2-["*F}-Fluoro-2-deoxy-p-glucose positron emission
tomography (FDG-PET). Lower panel: N-Isopropyl-p-'*I iodo-
amphetamine single photon emission computed tomography
(IMP-SPECT). The extracted data sets are displayed on eight dif-
ferent angles, including the lateral (RT LAT, LT LAT), medial (RT
MED, LT MED), superior (SUP), inferior (JNF), anterior (ANT),
and posterior (POST) views. With the 3D-SSP programs in NEU-
ROSTAT, the pixel values are normalized to the whole brain
(GLB), thalamus (THL), cerebellum (CBL), and pons (PNS)

Fig. 2. Regions of interest
(ROI) were set in the
posterior cingulate gyri/
precunei (B) and
parietotemporal region (A)
on 3D-SSP images of
FDG-PET, in which the
pixel values were normalized
to the whole brain bilaterally

parietotemporal

Z-values in each area (the posterior cingulate gyri/pre-
cunei and parietotemporal region). For assessing X sta-
tistics and the proportion of concordance, Z-values were
first categorized according to their quartiles. Then the
lowest quartile was considered as the “decrease” cate-
gory. The «x statistic is defined as the agreement beyond
chance divided by the amount of agreement possible by
chance. As in most studies, x > 0.75 was taken to repre-
sent excellent agreement beyond chance, 0.40-0.75
to mean fair agreement, and <0.40 to mean poor
agreement."’

Results

Figure 3 shows the results of the clinical diagnosis of AD
by 3D-SSP. The AUC of FDG-PET was 0.952 + 0.023,
and that of IMP-SPECT was 0.935 * 0.026. There was
no significant difference between FDG-PET and IMP-
SPECT. Table 2 shows the resuits of each interpreter and
the sum as the diagnosis ability. The sensitivity and
specificity of each modality were 86%, and 97% for
FDG-PET and 70%, and 100% for IMP-SPECT, respec-
tively (Table 3).

Table 2. Results of visual inspection of 3D-SSP by each
interpreter

FDG-PET IMP-SPECT
Interpreter AUC SE AUC SE
A 0.939 0.057 0.976 0.026
B 0.954 0.047 0.96 0.041
C 0.888 0.074 0.821 0.091
D 0.995 0.01 1 0
Sum 0.952 0.023 0.935 0.026

3D-SSP, three-dimensional stereotactic surface projections; AUC,
area under the curve; SE, standard error

ROI

posterior cingulate gyri/precunei
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Fig. 3. Receiver operating
characteristic (ROC) curves
for clinical diagnosis of AD
with visual inspection by
experts. There' was no

Clinical diagnosis of Alzheimer disease by 3D SSP
ROC curve (PET)

ROC curve(SPECT)

significant difference between
PET and SPECT. AUC, area
under the curve
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Table 3. Results of visual inspection of 3D-SSP by each interpreter: sensitivity and

specificity ]
FDG-PET IMP-SPECT

Interpreter Sensitivity Specificity Sensitivity Specificity
(%) (0 () (“0)

A 93 100 64 100

B 79 100 79 100

C 86 .86 64 100

D 86 100 71 100

Sum 344 386 278 400

Average 86 97 70 100

- Figure 4 shows the regional evaluation of the
posterior cingulate gyri/precuneus and the parietotem-
poral region. The AUC of FDG-PET was 0.935 £ 0.028,
and that of IMP-SPECT was 0.807 £ 0.046 in the poste-
rior cingulate gyri/precuneus. A significant difference
between FDG-PET and IMP-SPECT was observed (P <
0.05). The AUC of FDG-PET was 0.871 £ 0.038, and
that of IMP-SPECT was 0.802 * 0.046 in the parieto-
temporal region. There was no significant difference
between FDG-PET and IMP-SPECT detected for this
region.

‘Interrater agreement among four nuclear medicine
physicians was evaluated by intraclass correlation coef-
ficient with the Spearman-Brown correction. For both
PET and SPECT, the agreement in the ratings among
‘four raters were high: PET 0.94, SPECT 0.96.

There was a high correlation of Z-values between
FDG-PET and IMP-SPECT in the parietotemporal
region (Spearman’s r = 0.82, P < 0.001). The correlation

of the two modalities in the posterior cingulate gyri/pre-
cunei region was lower than that in the parietotemporal
region (Spearman’s r = 0.63, P < 0.016). In terms of the
proportion of concordance and «x statistics, there was a
perfect agreement in the parietotemporal region (both
1.0, P < 0.001). The proportion of concordance in the
posterior cingulate gyri/precunei region was comparable
(0.71), but agreement beyond chance evaluated by the
statistics was poor and not significantly greater than zero
(0.15, P=0.57).

Discussion

Voxel-based statistical mapping methods, such as 3D-
SSP and SPM, have been reported to be useful when
delineating AD individuals from normal subjects,’'5*!
Honda et al showed that 3D-SSP enhanced the specific-
ity of SPECT inspection by nuclear medicine physicians
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Fig. 4. ROC:s for clinical
diagnosis of AD with visual
inspection of the posterior
cingulated gyri/precuneus (A)
and the parietotemporal
region (B). For evaluation
of the posterior cingulated
gyri/precuneus, PET is
significantly superior to

Clinical diagnosis of Alzheimer disease

A. Evaluation on the posterior cingulated gyri/precunei

ROC curve (PET)

ROC curve (SPECT)
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and the performance of the automated diagnosis, when
focusing on the posterior cingulate gyri and precunei,
exceeded that of the physicians when evaluating SPECT
with and without 3D-SSP." These reports showed that
voxel-based statistical mapping methods may add useful
information when diagnosing AD. The usefulness of
such statistical methods has become clear, and these
methods are used frequently clinically.

A few studies have compared FDG-PET and rCBF
SPECT directly in terms of diagnosing AD. Mielke et al.
reported that both PET and SPECT are able to distin-
guish AD patients from controls. On the other hand, for
differentiation between AD and vascular dementia (VD),

PET was shown to be superior to SPECT.” Messa et al.
reported that both PET and SPECT were able to detect
characteristic temporoparietal abnormalities in probable
AD, whereas for the evaluation for other associative
areas PET was superior to SPECT.? Silverman reported
that higher diagnostic accuracy was obtained with PET
than with SPECT, and the increased accuracy was esti-
mated to be approximately 15%-20%.* Herholz et al.
reported that correspondence between PET and SPECT
was limited to the main finding of temporoparietal and
posterior cingulate functional impairment in mild to
moderate AD using SPM.” Although many studies have
shown that PET is superior to SPECT in terms of diag-
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nosing AD, it seems that a decisive difference has not
been determined concerning the diagnostic ability of
PET and SPECT as far as the posterior cingulate gyri/
precuneus and the parietotemporal region are concerned,
which are the characteristic regions for AD.

In the present study, our purpose was to compare
directly the diagnostic ability of FDG-PET and IMP-
SPECT using 3D-SSP and focusing on as the posterior
cingulate gyri/precuneus and the parietotemporal region.
Our results show that there was no significant difference
between FDG-PET and IMP-SPECT. in terms of
diagnosing AD using 3D-SSP. However, there was a
tendency that FDG-PET was slightly superior to IMP-
SPECT, especially when evaluating the posterior cingu-
late gyri/precuneus. These results are consistent with
those of previous studies and our clinical experience. We
considered two possibilities to explain the findings. First,
a possible reason why FDG-PET is superior to IMP-
SPECT is that the metabolic change due to degeneration
might slightly proceed to a decrease in rCBF. Second,
PET has the advantage of greater sensitivity and greater
spatial resolution. Both possibilities were plausible.

We found that there was a high correlation of Z-

values between FDG-PET and IMP-SPECT in the pari-
etotemporal region; in contrast, there was not a good
correlation in the posterior cingulate gyri/precunei
region. These results showed that there was the differ-
-ence between the glucose metabolic and rCBF changes
in the posterior cingulate gyri/precunei region. We con-
sidered two possibilities regarding this problem. First,
coupling the glucose metabolic change and rCBF change

might depend on the degree of the degeneration. There- -

fore, in the posterior cingulate gyri/precunei region,
because the degenerative change is slight, the change in
glucose metabolism might be greater than that of the
rCBF change. Second, distributions of the glucose
metabolism and rCBF were not the same in every area
of the brain. Sakamoto and Ishii showed that there are
great glucose metabolic and rCBF differences between
the medial temporal lobe, the cerebellum, and other
brain regions in the normal human brain.?® If there was
a difference between the glucose metabolism and rCBF
in the posterior cingulate gyri/precunei region, it was not
impossible to understand this result. To evaluate the
finding in the posterior cingulate gyri/precunei region,
further studies are needed from a radiological and/or
pathological approach. :

There are three restrictions to the present study. First,
the normal controls and normal database differed,
respectively, for FDG-PET and IMP-SPECT. Ideally,
for each examination, the normal controls and database
should be the same. However, prescribing nuclear medi-
cine to healthy subjects twice in a short time is difficult.

Second, in the present study, we analyzed only moder-
ately affected AD patients. Recently, Dobert et al. evalu-
ated the diagnostic potential of FDG-PET and SPECT
in terms of early detection and the differential diagnosis

‘of early dementia in the same patients and showed that

PET was the superior imaging method, especially for
detecting early AD or mixed-type dementia.” If we
analyze early or mild AD, the results may change. Third,
owing to a relatively small number of subjects, the sta-
tistical power might have been limited in the present
study. In an illustrative example dataset where a total of
about 160 subjects were studied in which the correlation
of the underlying bivariate binormal distribution is 0.75,
statistical power to detect a 0.10 difference in the AUC
of the two modalities was estimated as 0.75.% In the
present study, a total of about 90 subjects were studied
where the AUC difference of more than 0.1 had been
expected, and the statistical power of the analysis would
have been retained to a similar degree. Thus, the present
finding of no difference could be interpreted as relevant.
Ideally, further studies with larger sample sizes are
needed to examine whether these two modalities are
really equivalent in diagnosing AD given that we did not
observe a statistically significant difference in the AUC
between FDG-PET and IMP-SPECT.

Using 3D-SSP, our results show that FDG-PET and
IMP-SPECT have similar diagnostic ability in moder-
ately affected AD patients. However, there was the ten-
dency that the ability of FDG-PET to detect probable
AD was superior to that of IMP-SPECT. Specifically,
for regional glucose metabolism or cerebral blood flow
analysis of the posterior cingulate gyri/precuneus, PET
was significantly superior to SPECT.
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DT AHEBSIZIENITH o 72D, 1999 4 i Pe-
tersen 2557 L < 3298 L 728 & MCP1E, 7V o
4 <—3 (Alzheimer's disease ; AD) DE#ES
BHeRZ B THREMAZED S ) X TOFL
A TRETHICE>TV S, BRIDER
BB, EEMBOERBLEIIMNES 22 H
&, BAEOMBRIRELNESIIZEZIF D
o 7. Petersen D MCIIZEZEDEZH, 0% h
MCL i3 ETEOWBEREO—FHWIRETH D,
FERBIECBITLTWLEWIEZILETNT

Takashi Kato, Kengo Ito : B RFER LY » & —EHRHEE2EM
i
T 474-8522 BB RHHARITIEE 36-3

834

F 1MITRT X 912, MCI i subtype 25 7% 5.
BE—DOERBEREBROBEIEHROE RIEGEHER
DEEHNIT X D single domain »* multiple domain
12, BEERTIREHBEDUNOEREHEENEE
ENTW BRI L D amnestic type #* non-amnes-
tic type 12317 5. BERB SN TV 2 BENDE
MrEEIIEOTVCZIHENAMCIIZE—DL D
T2, BEROKRE (BB 280LEILN
TWa. FRBIIE, THYNL Y- (AD),
V¥ —/MERBIZRANE (dementia with Lewy bod-
es; DLB), BIBAMIBAZE L M (frontotemporal
lobar degeneration ; FTLD (FTD)) 7z & D2
FRANGE, AN E 4R 4NEE (vascular dementia ;

VaD) Z EOBMEEERRE, WD (de-
pression) % & OREHMEFERRE, SMEHEL

EEMERZ EBZEITOoNG.

(trauma),
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£1 MCI O subtype
Etiology
Degenerative Vascular Psychiatric Trauma Aging
~ Smg]g AD Depression
8 | Amnestic domain
® | MCl ‘
:‘:_-,g Mulm.)le AD VaD Depression
7 domain
3]
S .
2 3“@9. FTD
é’ Non-amnestic | “orman
= | MCI ;
© Multiple DLB VaD
domain
MCI : Mild Cognitive Impairment, AD; 7 VY /N4 ¥ —#5, FID; FISEMEAREME, DLB; L ¥ — /MR RAIE,

vaD ; JEfE R AE

(ADNI protocol(03.02.2005) X h 514, —HWE)

Newron/ |\ 1
synapse
-~ d -
AP d -
NFT/gliosis —— — — — — — — [ A
Ny prodromal  MCI AD
. >
I i a8

AD; 7Y N4 = —$%, MCI; Mild Cognitive Impairment, NFT ; ##EFMMEIL,
AB TR KRy sty

(Ingelsson M, Fukumoto H, Newell KL, Growdon JH, et al.: Early Abeta accumulation

and progressive synaptic loss, gliosis, and tangle formation in AD brain. Neurology,

62 : 925-931, 2004 X ¥ —BRLZ)

K1 7Y T —REORERES

T )LV R —IRDREE T HC
MCI
MCILIZEIL T, TNTITHRLB/AHMIITOAT
o0, ADIIBITTAEY, HBELEEND
50 IdE SR EOREFEREY BV TRET 5%
Thb. ADDHRBEMND HWVIIEREFHET L

KB &y oiL®EH»IET R (prodro-
mal) PREEENTWA., ORI TIX, Wi
WA A WVIE Y F TRAICEILIIRI 6T, EE
REAZV. HVT, MK/ SFTADRIL
U, EEXENLS MCIEIICEDL., 7304
KB &UNRTOLBIIIHRAMLTEY,
IR ERMET LR ) A — U ANHRBR LI LD

WHEAE2SIE, MCIRE1"D L HIZMETT 5. C I ELIIHREBEILAESTT L THERE
53, ADDEBEOERIE, 7304 FE 28D E, BAE (AD) LB SNE LN
BRI OERLETHSL. 1T, 7304 ET5.

835
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]

IPC ; inferior parietal cortex, PCC ; posterior cingulate cortex, PRC ; precuneus, LAT ; lateral view, MED ; medial view,

SUP ; superior view, INF ; inferior view, ANT ; anterior view, POS ; posterior view, Rt ; right, Lt ; left

IPC, PCC, PRC IHERBHET 2RO 513,

B2 AD converter ® MCI B & 2 B 3 ERE¥ OB AE(CE PET RIS D Z X 2 7E{& (3D-SSP T MRI LI

=R)

AEBIC DI BHEYZX B L, amnestic MCI
EBESNABETIEE 12% T2O ADBITL.
IHICHLT, EEBHTOAD ~NOBITERIL, £
1~2%$¥2oThH5h, &ENT2. MC I het
erogeneous R BEHTH 5%, TODLNITITIE
BIAD ICBIT T ABENEETEFINTVEL LN
o> T LV, ADAN#IT9T % MCI (converter) (238
WTid, AD OMEREBFREIL 2 R L7 #ifE
BHOBRTHAELTWARTTHY, Z20LI%
REIEB DAL %, [1-123]) IMP, [Tc-99m] HM-
PAO, [Tc-99m] ECD {2 & 5 i If1 %t SPECT (sin-
gle photon emission computed tomography), [F-
18) FDG i & A B #E{CEH PET (positron emission
tomography) TR T AWFEMRITTONTE 7.

MMy, RBE#EHE DI, TORFAOYFTX
FIIC BT HMRBEDHERMLTwE b T
WwWh, H4DEZEDDHH—FERTEICBWTII,
FOREBZ YOI ABRKERITXTHATY
BLRBORV. 2070, BPAIKELTY SR

836

BE%x & b Z2 AN SPECT/ NFE{L S PET ®13 9
B, BWRHMENEV LAEFEINTW S,

g: AD #8130 surrogate marker

MCI & \» ) heterogeneous %24 (BE#H) »
L, AD~NBITT A8 (converter) % FiHll¥T 24%
By 2B M 5T / B E AL (surrogate marker &
%\ i predictor) 1272122

MRABEXERD 55, FHRHMMCI & voT
b M A ER T inclusion criteria 28 7% 5, &8
BEHEPR L5, fiM&EH VRt »MHE,
PET & SPECT %2 &, &3 LORFICEDIES &
ERTELRZV. L ZWTEBITHE (non-con-
verter) £V o T, BEBREBEMBEANTRBITLE
PoftEVHITBELRWTTENEMH S, LirL,
INITOMERREEHKE LTHLELE, AD
BATH L MCl OB T AD B97%2 /8% —  THIRIE
BORTHFEL TS (R2) TEIIENITHA.
& < IZinferior parietal cortex (7 V> L temporopa-
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FLirencestmisiom ey rous rerwti ma

2 T s ro? ¢ 10 o et o

rietal cortex) 2%, converter & non-converter
SV AHMGE /MK TEHNCTH L LT, &I
ETBBOAEBL TS, KBRABED poste-
rior cingulate cortex IZ B§ L T 2, converter &
non-converter % 243 % predictor Td» 5 &\ )
H &, posterior cingulate & ¥ precuneus DI ) »*
BEETHAHLETHHREISPNTVS, T, {1
FERY 72 BRAZ & L T, prefrontal cortex, hippocam-
pal cortex, entorhinal cortex 23T LN T 5.
EIZEBY 72 4 B THEBTAYIZ MCI 5 D AD ~DH
TERE L RADOEHEL, Baron DT V— T
15 BPAREVIBBBEHEONR—254
> I FT D right temporoparietal cortex O $E4%Ht
KTIZX Y, overlap % LIZ converter & non-con-
verter * X33 % Z & AT & 723%, posterior cin-
gulate {3 converter & non-converter T overlap #¢

Horcl, MBWAIBDEFARTHRESN TS,

£ ? 1%, Hirao b "%, MCI converter, non-con-
verter, &% % FRE O R < ECD B 5k SPECT ¥
B L Tv5, Converter 3@ B Z LB LT
precuneus & posterior cingulate, inferior parietal,
angular gyrus, parahippocampal gyrus, middie
temporal gyrus TIHFHLE T 45528 51725, non-
converter & IR L 72354, inferior parietal, an-
gular gyrus, precuneus TOETAGEVWTH - 72
&9 . Posterior cingulate &, non-converter &
THREZELHSTETLTED, LA precu-
neus A% predictor Tdh o 7z, & EMERITEES
HwELTW A,

TS DO|EICH LT, posterior cingulate

~cortex DAL, EETHo7LT2HEELDH .

Drzezga H Vi3, 1 FE OMEBHFFEIIB W T, con-
verter B T2 EH & L L 723 & temporopa-
rietal cortex, posterior cingulate cortex TDHEA,
AR T LTV 52%, non-converter 3 & Il L
7238, B b K E 2388 513 posterior cingulate
cortex DIET TdH 5 L HEL TS, Anchisi b
I2& % &, amnestic MCI converter A3 B2k
NTHERBIMET LTV 5013, inferior parietal,

o UHRE

posterior cingulate T, 5l 2 T hippocampal/para-
hippocampal gyrus T& ¥, non-converter & 1%
L T % temporoparietal metabolic pattern T & -
72& vy . Borroni 5 ?i%, ECD Rt SPECT HEi
BIFLT, ZEERMCIVBOEEEEREL
7o 55 & T {3, parietal, temporal, precuneus,
posterior cingulate cortex % & s B /s $H 1% A%,
converter & non-converter % & ¢ R TE 2L L _
TWw5h,

T, ERIREERLLT, ADDYRS 7
7985 —THATHRYESY 732 E (apolipopro-
tein E ; ApoE) e4B15F %5 5. ApoE e4#ix
FOXFx )7 -, ERVFZVEET, 26121
HFEZOERRE " H» 6, R posterior cingu-
late~precuneus, parietotemporal association cor-
tex TEET LTHBYH, ADHRHHIFMHEFE D/
=V ERTIENFMON T A, Mosconi & ®
A MCIIZBIL T, ApoE BIZFH & RS BHET
N —VOBBRERARLET A, §XTD con-.

' verter I3 &% ¥ HT inferior parietal cortex T

837

ERBHEIETLTWA. MCIBE T ¢4 8I5F
carrier 13, £4 non-carrier & & % &, tem-
poroparietal, posterior cingulate cortex T#E{t #t
ETrRDLNIEn).

& 512, posterior cingulate D FECBHE T i1,
50 MU LDBEZE DK 5% TERD NS I &HH
LNTWwad, TOEPIZAD DFEEDLODDH
BEINAILENTHEIONSDS, MAEUMR
HEDTREZ b -2 EOMBEE LD i
bbb T, BEMEBEOT VYN —EEFRM
FETI, Bt/ ERABET /NS WEBIZH Y,
posterior cingulate ~ precuneus ® M #E / FE4% BHE
TRFEDLNM W ELH B,

Z ® & 91T, posterior cingulate cortex o fiz il
UE/PERE (REE) 13, BETFE, ADDR
RE, FmR L3I IERTEEHSINLTRES
DHY, BHESTKELTIIE LR 2REILE
THs 9.
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IPC ; inferjor parietal cortex, PRC ; precuneus

BB ; BUTIRE, B ; 3D-SSP BMAIREAR, TH ; 3D-SSPZ A7 7 MR

TN — 85— QR RINGRT 2%, THEEAE (PC), WAL (PRC) KBHLNS,
3 MCl converter (rapid converter) fEHI® MCI B s T [I-123) IMP Bl 7 1%

4 M ZHNEBEERCLD
AR / R EBROTHE

Beb o / FEFC MR IS X B RBAES W T4 < T

137 52V DA%, SPM (statistical parametric map-
ping) % 3D-SSP (three-dimensional stereotactic
surface projection) 7 BT BIBIEEAT D E
TH5. BEFREELEIT) LI VBEAR
TRZLHBORIRE HbE T A, MOSEHRE N
RICEFZEREML TOMEIILLEIT, BETH B ¢
R ZEEXESE LTRRT A, JRIZLEY, F
BICL o TEDEMLICIET A S 502 Ho2I0T
BHDHREILEP, REET— I —2 LD
B X @A B B M /A BHE T 286 0%
BT VBINCRI TS,

MCLIZB Wi, mik /EABET 2 E 1M
FTHBI LW HB. £FNTY inferior parietal
cortex T ?D K T X, primary. motor-sensory area
EDIAV T AR, WBEEOREFMTD
He% T &AL, LH L, posterior cingulate
~ precuneus T DR 7 % 00 7% / AL HE T 12,
AT T2 Lz &3 5. F1U, @i, IE

838

WRER, BOE/ SRR THY, ToRE
DETZREMCFMT L L4, EH TRV
PHoTHS, TDEH)RBFETH, WHEHFENE R
BT EEOEZRFHBIRHET A ENTES,

HHMLEBICL 2ETHRLORE L BEEL 2B
T HETEIMORE T, BABZRPRIITA.
HRLBEOBE, TOETORKES (ZTLXR) ¢
NELCTHERTOEmPZRBEH THIUE, K& %
MEHMEE 2o THAR TV, LAL, B4 0k,
ECIEMCIDBEE*TRETBBE, EEF
— ¥ R— 2 OFEIT AR TR / FEABHE T A5+
DREL 2L, HEtEE EBARICERL 2 TR
BHsb.

313, converter fE#I D MCI B @ [1-123] IMP
R M0 3 SPECT B B % & 3D-SSPALIEIZ & B
NOREMAEEREE, TOIZAaT7HEETHE. M
55740 T ERBRTAZE, HIATERiCmitiE T 2k T
B ENDRPEH. ADWIRET NS -2 THb
LRBWTAHIENTE S, 4 1%, MCI ® non-
converter DFEFI T, KA MK T % /R4 54
BEBDONDHDDRMA»DFIELTH), 7
VAT —WIMFTART NS — @D kv,
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it e i 134 s 1o ot 110 o S W ) 1 1) B e o ) 0 I O YT W 400101 17 1 1 le#%
kS

B MfrER{E, BB 3D-SSP MEm kg, THEY; 3D-SSPZ X 17 EfE
TVINLT— - R —VORBKETIZRD b,
4 MCI non-converter (stable) FEFID [I-123] IMP B 7%

. LTwa. FRITENAPLHEE o
yglé,?ifztjé%%ﬂ%ﬁt LToD T A Y AIITBYVTIE, ADNI (Alzheimer’s Dis-
SRR o o R -

ease Neuroimaging Initiative) 4%, 2005 € 7 B i<

REMCIEZXRIC, EEREOENELRIE BT o/, MCIZZIT TR, AD, BREEZIR
T ARBEBRKRIENER, I—0vss, TAY WEDRHE 0 PDTFT— 5 22K TEDL, 26
HERE, F—Z+5Y T THPATHS, K LCMRIZET 210, # 7Vl

B 7T B 1T A J-COSMIC (Japan Cooperative THEAHPET, 7304 FA 2=V VY, #ir
SPECT Study on Assessment of Mild Impairment FREOBREETERTLHIEEN P OKEOTO Y
of Cognitive Function) &, [MCI #3& & L7747 7 FTHA.
VoA < —BIRREE D E MBI ICBE 3 073 INHLOMETT Y 22 Mid, MCIICE L TIE,
T, MEEA - REHFRAPEOEENFELL TIhd ADNOETETFHTL2RMAzDS 5 i3
TERISEEPOLEBINTS., 2F 41 iRk BEAHELOMRLIIBVIYT A LAL
BEMLT, BNECERBUICBIT MMM  THIT L EHIS, HEOEERESLBERL
SPECT DERMERTIEFYREFHTIEE T3, '
BEL LT3, Vo —EDHZEI, AD DIREMEPR

F72, IMCl2HWRETZ2ADORMBENICHE  HEWERICTRISTAETITREZL, $B7 7S
TA5E Mk FEM% (SEAD-Japan, Study onDi-  F VBERE ADEENTREIC o2& &2, i
agnosis of early Alzheimer's disease-Japan DWg) | BEBRBTL2HOER, ERBHROE=S) VT
B, BEFOREVMRBREHEOERDE RIS BERERLTOWLBICROONE ST ST LRE
BRERBETH 2. £EH 10 DERBRHT, FWIVYF Y ARRBTHIESPFEIN TS,
MCIBZEZNHRE LT, RAEDORBZUNICEY
% FDG-PET #Z&E B & U'MRIIRE, MELEHRE X
OBEBBIIET ATy ARRTIEFBEMNE 1) Anchisi D, Borroni B, Franceschi M, Kerrouche N,
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