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[Abstract] Objective To investigate the characteristics of *F-S16 PET imaging in brain tissue of
patients with behavioral variant frontotemporal dementia (bvFTD) and the correlation between tau protein
deposition and glucose metabolism pattern. Methods A total of 12 bvFTD patients and 10 controls with
normal cognitive function treated in Tianjin Medical University General Hospital from January 2020 to
October 2021 were included, and all of them underwent '*F-S16 PET and "F-FDG PET. The difference of
“F-S16 and "F-FDG uptake between bvFTD group and control group was compared by voxel-based analysis
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(VBA). The "F-S16 and “F-FDG standard uptake value rate (SUVR) of 2 groups were compared by semi-
quantitative analysis. The "F-S16 uptake rate of 2 groups was observed by visual analysis. Pearson
correlation analysis was used to explore the whole-brain spatial correlation of “F-S16 and "F-FDG tracers
and the correlation of uptake levels in each region of interest (ROI). Results VBA method showed the
uptake of "F-S16 increased in the right superior frontal gyrus, bilateral middle frontal gyrus and inferior
frontal gyrus, bilateral anterior central gyrus, bilateral middle temporal gyrus, right inferior temporal gyrus,
right posterior central gyrus and left inferior parietal lobule in bvFTD patients (P < 0.01, for all, FWE
correction, pixel threshold =50). The uptake of F-FDG in bilateral superior frontal gyrus, bilateral middle
frontal gyrus, right inferior frontal gyrus, bilateral anterior cingulate gyrus and right insula decreased in
bvFTD patients (P =0.000, for all, FWE correction, pixel threshold =50). The overlaps were mainly located
in the right superior frontal gyrus, bilateral middle frontal gyrus and right inferior frontal gyrus. Semi-
quantitative analysis showed the SUVR value of tau protein in bilateral frontal lobe (P =0.000), parietal lobe
(P =0.015) and precuneus (P =0.000) in bvFTD group was higher than that in control group, and the SUVR
value of glucose in bilateral frontal lobe was lower than that in control group (P = 0.002). Pearson
correlation analysis showed the whole-brain spatial correlation between "F-S16 and “F-FDG was weak in
bvFTD patients (r=0.050, P = 0.000). In bvFTD patients, only bilateral frontal tau SUVR was negatively
correlated with glucose SUVR (r =-0.702, P = 0.011). Visual analysis of “F-S16 PET showed increased
uptake in bilateral frontal, parietal, precuneus, and hippocampus in bvFTD patients. Conclusions "“F-S16

PET can reflect the characteristic of tau protein deposition and its correlation with glucose metabolic pattern
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in bvFTD patients.
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Table 1. Comparison of general data between bvFTD
group and control group
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Table 2. Comparison of cognitive function between
bvFTD group and control group (score)
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bvFTDZ 12 18.92+3.37 1525+4.55 2.00(1.00,2.00)
1o Z {8 9.717 8.734 3.543
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Table 3. Brain regions of "F-S16 and “F-FDG uptake difference between bvI'TD group and control group

MNI(mm) MNI(mm)
i IX. BAGFX ————— k& i P KX BAFK —— kFE i P
x y z x y oz
"F-S16 LEMTICR /it BA40O 58 =32 44 59 10.449 0.000
A% W BAS 14 42 46 135 4216 0.002 |"*F-FDG
WA E BAS -32 30 44 126 10.298 0.000 | XU [ BA8,9,10 22 56 22 667 42.745 0.000
BA10 28 50 -16 168 5.516 0.000 BA8,9,10 4 32 46 316 35.472 0.000
XA T Bl BA44 58 10 16 22 7.726 0.000 BA8,9,10 26 56 18 1204 35.251 0.000
BA47 32 34 -20 25 8.465 0.000 BA8,9,10 -24 60 0 1403 29.845 0.000
U H e i B BA4 -38 -18 54 88 11.144 0.000 | XU%iH A BAS 30 60 8 2359 33.174 0.000
BA6 48 2 42 59  8.282 0.000 BA9 30 48 30 2359 32.151 0.000
XU EL BA21 58 -4 -30 57 6.196 0.000 | A% FlEl BA47 20 18 -22 266 29.734 0.000
BA2I -62 -30 -4 15 5928 0.000 | SUMHTHIF E] BA32 0 50 -6 656 39.723 0.000
AT I BA20 54 -10 -36 46 12.183 0.000 BA32 -4 44 18 656 33.351 0.000
A s g5 T BA3 62 -14 30 20 8251 0.000| Akt BA13 40 18 2 749 36.730 0.000
BA43 64 -14 20 163 12.299 0.000

BE-FDG, "*F-fluoro-2-deoxy-D-glucose, ISF_Ji 4075 45 B BA, Brodmann's area, Brodmann 73 X ; MNI, Montreal Neurological Institute, nz
KGRI IR A 2955 2 F 52 I

A
[ 6.000
4.000
2.000
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Bl 1 VBAZEM AT bvFTD 2415 % B8 24145 i 1X tau 25 (1 U0 RN A BEICI (P < 0.01, FWER IE)  1a  SXFIELIALL,

byFTD 0 A5 A5 L [0 U0 5T o I 60450 0] 5] e e i o], U030 [] A O30 [0 00 e ke f I 26 50 F /N tau
BEAVBL AR R) b 55X A LG, byFTD 2S00 A5 1 a0 FAT [l A A5 el SO0 i s 1l A ) &2 i
Ze BRARH AR (2 6 BRI R ) Lo A BN I 000 250 e ] K A 8T [0 1) i 7 75 vau 8 1 DTRR (AT 68 DR 7 ) R
AR AR (3 6 BT %)

Figure 1  Comparison of tau protein deposition and glucose metabolism between bvFTD group and control group by VBA
method (P < 0.01, FWE correction) Compared with the control group, tau protein deposition was observed in the right
superior frontal gyrus, bilateral middle frontal gyrus and inferior frontal gyrus, bilateral anterior central gyrus, bilateral middle
temporal gyrus, right inferior temporal gyrus, right posterior central gyrus and left inferior parietal lobule in bvFTD group (red
areas indicate, Panel la). Compared with the control group, glucose metabolism decreased in the bilateral superior frontal
gyrus, bilateral middle frontal gyrus, right inferior frontal gyrus, bilateral anterior cingulate gyrus, and right insula in the
bvFTD group (yellow areas indicate, Panel 1b). The right superior frontal gyrus, bilateral middle frontal gyrus, and right
inferior frontal gyrus have both tau protein deposition (red areas indicate) and decreased glucose metabolism (yellow areas
indicate, Panel lc).
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4 byvFTD 2 5% AL E 4 248 X SUVR, T SUVR,,, 1 LLAL (X £5)

Table 4. Comparison of SUVR;,, and SUVR,,, between bvFTD group and control group in different ROIs (x +5)
257 11155 it B Tt Bt AR 5
SUVR,,,

X B ] 10 1.23+0.13 1.26 £0.08 1.19+£0.12 1.17+£0.08 1.24 +£0.08 1.64 £0.15
bvFTD 2 12 1.76 £ 0.30 1.27+0.17 1.36 £0.17 1.16 £0.11 1.55+0.20 1.65+0.16
VA 5.145 0.243 2.653 0.353 4.419 0.157
PiE 0.000 0.810 0.015 0.728 0.000 0.877
4153 1% i M- Tt et i i
SUVRI‘DG
XJ AL 10 1.56+0.24 1.49+0.34 1.57+0.40 1.87+£0.37 1.76 £ 0.44 0.10+0.14
bvFTD 24 12 1.04+0.10 1.43+0.29 1.91+0.33 2.06+0.28 1.84+£0.31 1.06 +0.04
WA 4412 0.287 0.098 0.958 0.304 1.161
P{E 0.002 0.781 0.924 0.363 0.768 0.276
SUVR, standardized uptake value ratio, b5 i 5 BU{H % ; bvFTD , behavioral variant frontotemporal dementia, 17 4 5 % %4 %5 5 i i
S
10 |
sl % 5 bvFTD it & SUVR,,, 5 SUVR,,, ¥
Pearson # &40 #r
E 0 Table 5. Pearson  correlation between
i, SUVR,, and SUVR,,; in bvFTD group
5} %@R r{ﬁ P{ﬁ
r=0.050 %‘)ﬁ:ﬂl -0.702 0.011
-10F  P=0.000 it -0.295 0.521
; i i ; ; i : ; : -
40 -30 -20 -10 0 10 20 30 40 W 0-054 0-867
BRFDG Bt -0.318 0.487
BE_FDG , F- i 48 5 %4 b B -0.110 0.814
B2 byFTD 4 *F-S16 5 “F-FDG 4 Ik 25 [ A1 5 P fif 5 14 o 0318 0487
Figure 2  Scattergram of 'SF-S16 and '"F - FDG spatial
correlation in bvFTD group.
(¥ P>0.05,%4). (3,
% Pearson #H ¢ 73 81 . 78, bvyFTD & 3 "F-S16 ot i
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Figure 3 'SF-S16 PET findings In bvFTD group, bilateral frontal, parietal, precuneus and hippocampal uptake increased

(yellow and green areas indicate), with nonspecific uptake in white matter, choroid and sagittal sinus (Panel 3a). In control

group, there was no significant uptake in the cerebral cortex, and non-specific radioactive retention could be seen in the brain
stem (yellow and green areas indicate), and non-specific uptake in the white matter, choroid and sagittal sinus (Panel 3b).
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