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‘Abstract :

Purpose. The purpose of this study was to evaluate and
compare the diagnostic ability of 2-["*F]-fluoro-2-deoxy-
p-glucose (FDG) positron emission tomography (PET)
and N-isopropyl-p-'*I iodoamphetamine single photon

emission computed tomography (IMP-SPECT) using -

three-dimensional ~stereotactic ~surface projections
(3D-SSP) in patients with moderate Alzheimer’s disease
(AD).
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Materials and methods. FDG-PET and IMP-SPECT

were performed within 3 months in 14 patients with

probable moderate AD. Z-score maps of FDG-PET and

IMP-SPECT images of a patient were obtained by com-

parison with data obtained from control subjects. Four

expert physicians evaluated and graded the glucose

hypometabolism and regional cerebral blood flow

(rCBF), focusing in particular on the posterior cingulate

gyri/precunei and parietotemporal regions, and deter-

mined the reliability for AD. Receiver operating charac-

teristic (ROC) curves were applied to the results for

clarification. To evaluate the correlation between two

modalities, the regions of interest (ROIs) were set in the

posterior cingulate gyri/precunei and parietotemporal

region on 3D-SSP images, and mean Z-values were

calculated.

Conclusion. No significant difference was observed in the

area under the ROC curve (AUC) between FDG-PET
and IMP-SPECT images (FDG-PET 0.95, IMP-SPECT
0.94). However, a significant difference (P < 0.05) was
observed in the AUC for the posterior cingulate gyri/pre-
cuneus (FDG-PET 0.94, IMP-SPECT 0.81). The sensi-
tivity and specificity of .each modality were 86%, and
97% for FDG-PET and 70% and 100% for IMP-SPECT.
We could find no significant difference between FDG-
PET and IMP-SPECT in terms of diagnosing moderate
AD using 3D-SSP. There was 2 high correlation between
the two modalities in the parietotemporal region (Spear-
man’s r = 0.82, P < 0.001). The correlation in the poste-
rior cingulate gyri/precunei region was lower  than
that in the parietotemporal region (Spearman’s r = 0.63,
P <0.016).
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Introducﬁon

For the chnlca} d1agnosrs of Alzheimer’s dlsease (AD)
reglonal ghicose metabohsm and cerebral blood ﬂow
(rCBF) are medsured by posrtron émission tomography
(PET). and smgle photon emrsswn computed tomogra-
phy. (SPECT) respectlvely Se ral studies have reported
that changes in. the reglonal glucose metabohsm of i CBF
are useful for the dragnosw of' AD." s

Recent computatlonal advancés have improved- the
detection of regional metabolic and perfusion change
using, three-dimensional stereotactlc surface _projections
(3D SSP) or. statlstlcal param ; applng (SPM) for

oxy-D-ghicosé (FDG)-PET YImabaya
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
1mproved the reproducrbrhty 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 resolutjon. 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 andJSPECT using statls-\.

tical brain mapping methods in the

fore, the purpose of the present- study 1S to‘compare’ff;
the ability to discriminate an AD pattern from hea]thy P

subjects using a 3D-SSP analysxs of FDG PET and
N-isopropyl-p-'?1  iodoamphéta
with visual interpretation by fou

\......-

_,xpert physrclans

(IMP) SPECT L

-128 matrrces through alg” rotat'on

‘ "'Butterworth filtef and reconstructed

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 patrents (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
women; mean age 70.1 years) partlclpated as normal
controls. Oy

FDG-PET o
An ECAT EXACT HR 47 PET camera (Siemens/CTI,
Germany) was used, and imaging was perforined using
two-dimensional acquisition at 60min after intravenous
administration of “F-FDG (370 MBgq).. Before :EDG-
PET scanning, the subjects rested in a suplne 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/*G4 Iine sources.
The in-plane spatial resolution was 4.0 x 3.9mm in full-
width at half-maximum (FWHM). The patlent fasted for
at:least 6h prior to the examination. Normal glucose
levels were confirmed prior to the PET scan.

" IMP-SPECT

A total of 222MBgq (6mCi) of '®I- IMP (Nihon Medi-

" physics, Hyogo, Japan) was injected into an’ antecubltal
: :vem wh11e the subjects rested in. a supine positioiiiwith

resolutlon colhmators The data we ’ 8:x




