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[Abstract] Objective To delineate the pattern of reduction of cerebral glucose metabolism in
patients with Alzheimer’s disease (AD) and frontotemporal dementia (FTD) and investigate the value of
"F-FDG PET in the differential diagnosis. Methods Twenty patients with FTD (behavioral variant) and
20 AD patients underwent "F-FDG PET scanning. All the images were compared with that from 20 healthy
age -matched control subjects on a voxel-based analysis (VBA) using SPM5. Visual analyses of “F-FDG
PET were performed by 2 independent nuclear medicine specialists who were blinded to the clinical
background. Results 1) The PET scans of all the patients in 2 groups presented impairment of cortical
metabolism. 2) Subjects with AD showed hypometabolism in the bilateral temporoparietal association cortex
and posterior cingulate cortex, and hypometabolim in part of bilateral frontal lobes was observed in patients
with progression. The metabolic activity was relatively kept in the primary motor-sensor cortex, occipital
lobes and subcortical structures (basal ganglia and thalamus). The asymmetric hemispheric hypometabolic
involvement was rare and observed in only 2 of 20 cases. 3) Subjects with FTD showed a significant
hypometabolism of the frontal lobes and anterior temporal lobes, accompanied by mild to moderate
reductions in glucose metabolism in parietal cortices and subcortical structures. The asymmetric
hemispheric hypometabolic involvement was commonly observed in 16 of 20 cases with right-dominant type
in 4 of 16 cases and left-dominant type in 12 cases. Conclusions "“F-FDG PET is a reliable diagnostic
test in distinguishing FTD from AD due to the sharp contrast pattern of cerebral glucose hypometabolism.
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Table 1. Characteristics of subjects in 3 groups*

Sex case (%)

Group N Age Time of imaging from onset ~ MMSE
Male Female (x s, year) (x =5, year) (x £, score)

Control 20 8 (8/20) 12 (12/20) 63.02+7.35

AD 20 7 (7/20) 13 (13/20) 65.70 +7.85 4.80+2.06 18.01 +5.65

FTD 20 9 (9/20) 11 (11/20) 61.21+6.78 3.45+1.37 17.28 +6.15

Statistical value 0.417 3.049 258.000 230.500

P value 0.812 0.218 0.116 0.414

#x* test for comparison of sex, nonparametric Kruskal-Wallis H test for comparison of age, and nonparametric rank sum test for
comparison of time of imaging from onset and MMSE. AD, Alzheimer’s disease, B /K % ¥ B ; FTD , frontotemporal dementia, 4

-5 5 s MMSE , Mini-Mental State Examination, fal 5y 24 fE IR 2546 28 5 2%
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Figure 1 Serial “F-FDG PET scans in a 57 -year-old female patient with AD. Hypometabolism was presented in bilateral
temporoparietal lobes and partial dorsolateral frontal lobe on serial axial frames of the first "F-FDG PET imaging with MMSE 21

lobe on the second “F-FDG PET with MMSE 17 (Panel 1b).

(Panel la). After 30 months, the extent of hypometabolic regions became larger both in bilateral temporoparietal lobes and frontal
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Figure 2 Serial "F-FDG PET scans in a 72-year-old female
patient with AD. Hypometabolism was presented in bilateral
temporoparietal lobes but predominantly in right parietal lobe
and left medial temporal lobe, mildly in right frontal lobe but
not obvious in left frontal lobe on serial axial frames of the first
"F-FDG PET imaging (Panel 2a). After 32 months, the extent
of hypometabolic regions became larger and decreased uptake
of "F-FDG became severe, especially in left hemisphere, thus
the hypometabolism became more symmetric than before (Panel
2b). The result of the second PET scan minus the first PET
scan based on the voxel level by SPM analysis showed the
cortical region with diffusively decreased uptake of "F-FDG
(red areas at left hemisphere indicate the most obvious
hypometabolic region, Panel 2c¢).
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Figure 3 Three types of cortical hypometabolism in patients with FTD. A 72-year-old female patient presented with obvious
abnormal behavior. Hypometabolic regions were presented in right frontotemporal lobe (blue purple areas) as well as in ipsilateral
basal ganglia and thalamus on serial axial "F-FDG PET frames (Panel 3a). A 57-year-old female patient suffered from abnormal
behavior and language impairment. The first 2 axial frames of "F-FDG PET showed obvious decreased activtity in left frontotemporal
lobe (blue purple areas). Sagittal frames showed hypometabolism in partial cortex of left frontal and parietal lobe (blue purple areas)
as well as in ipsilateral basal ganglia and thalamus (Panel 3b). A 62-year-old male patient with symptoms of abnormal behavior,
decreased executive function and impairment of memory. Symmetric hypometabolism was found in bilateral frontal lobes and anterior

temporal lobe in serial axial frames (blue purple areas, Panel 3c¢).

fi Bk S L RE RE N X 25 4, AR B O AR SR e A2 Bk
Ko WU IR W) Sy 2R B i A R — 2
o B A Ao 2 A A G R AU T Bl R T R
£ T AR 5 DAL A 22 2 e i R 2R 2, AR L 0
B FAt 247 0 5 O B 2AEAR, I BLSF I AL A
2, TESLBREETT L R, B 2% o B 5 T
IR i R 2 B 22 ) A Y 8 42 S, 300 I i O 6 9 A
o A S AT A7 AR T2 7 08B S5 AR T RE B A, 5
WEBRIS Sy BT R 38 RO T/ 22 B 20 2 96 R 8

LD M B — e A Ol S 17 SRS CRE R T 5 0
FARARWE o BT LR R[] VAT O
TRIR AN AR ] 0, 11 PR 25 X 6 14 2 A s v
Lo BAT X SRR S M 25 W 14 i DR L T, 359 % 3K
Mol 2 28 LA 2 W 5 S 2 W B TR e A 2R
ARG 2 W AR YT o 0140, 36 77 Bl 2R 2% i 3K
P FIEL T T OB 411 7 245 X 50380 - 90 2R JC K, B A AT
AE AR

7 B RN Y BRI, F-FDG R A A




o EAC A R R 2014 4E 3 A AR 14 555 3 0]

Chin J Contemp Neurol Neurosurg, March 2014, Vol. 14, No. 3 . 219 .

B4 K417 % "F-FDG PET AR AT HLES  4a AN S5 5% 415 X IR AL L 5 A9 SPM SE 3143 A (B R I 1 = 3.319, P =
0.001) 4b B[R Je g 2R 415 5 B 41 F 4 9 SPM GE i 4 M (B s BB 1 = 3.319, P =0.001)

Figure 4 SPM analysis of "F-FDG PET in AD and FTD groups compared with normal control group. Areas with
significantly reduced glucose metabolism in FTD group compared with normal control group was projected on a three -
dimensional standard. Figures obtained by SPM using a statistical threshold of ¢ =3.319, P =0.001 (Panel 4a). Areas with
significantly reduced glucose metabolism in AD group compared with normal control group was projected on a three -
dimensional standard. Figures obtained by SPM using a statistical threshold of £=3.319, P=0.001 (Panel 4b).
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Figure 1  Optic microscopy findings. Tumor cells were arranged as lobulated and fasciculated structure with obvious circinate form.
low power magnified Figure 2 Optic microscopy findings.

HE staining
medium power magnified

D S UL TSR 0 L HE 510 0 23 I RR R RCRR S5 A e i RGBT HE B RFEOC B2 Dt s g

Fa ' L ¥

Syncytial cell islands could be seen. HE staining

A YR TR A5 P ) ik R Ay i SS90 I 78 22—, Ay R DL 8 JFC2H R 2 R WL S, R T T Sz 46 G 7 R 2T A4 73 i M0, LA
Re — 3 Z 1) P A AU R A (IR 1) 5 A I &5 24 5 TR D= T (9 M 2 ML TR 50 (R 2) < e i ™R 25 4 W S L 5 [
I T DL A58 22 R AR AT A

(ORI B0 000 1 (e s B[] 5 3% (3L 75 )



