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[Abstract] Objective To analyze the structural changes of cerebral gray and white matter in
patients with semantic dementia (SD), and to promote the knowledge of its pathological changes and
mechanisms. Methods Sixteen SD patients and 17 normal controls were scanned with a 3.0T MR scanner
and the whole brain three-dimensional high-resolution structural images and diffusion tensor imaging (DTI)
images were acquired. The gray matter density and fractional anisotropy (FA) values of white matter fiber
tracts were analyzed by professional statistical softwares or packages respectively. The statistical analysis of
gray matter density and FA values between 2 groups were processed by two sample ¢ test, and the statistical
threshold were set as P <0.001, Voxel >338 and P <0.001, Voxel > 103 respectively. Results Compared
with the healthy controls, SD patients appeared significantly reduced gray matter density in bilateral
temporal lobes, particularly in temporal pole. In addition, SD group showed more areas with grey matter
loss in the left cerebral hemisphere, including the left inferior temporal gyrus, left supramarginal gyrus, left
inferior parietal gyrus and left middle frontal gyrus. SD group also showed an obviously lower FA value in
bilateral white matters of temporal lobe, including bilateral uncinate fasciculus, left cingulum (hippocampus)
and bilateral fronto-occipital fasciculus. The abnormal areas of gray matter and white matter showed a high

consistency in their anatomical connection. Conclusions The study helps to reveal the pathological and
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anatomical basis of semantic dementia, and provides objective evidence for understanding the pathogenesis

of semantic dementia.
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Table 1. Analysis of brain regions with obviously reduced gray matter in SD group
Brain region gy Cluster - WNI:nm) — tvalue Palue | Brain region pa  Cluster - - (:nm) — talue Pyalue
Left Right
Temporal pole 36 303368 -21 8§ -35 13.970 0.000 Temporal pole 36 8640 20 15 -38 6.770 0.000
Inferior temporal gyrus 20 -33  -12 -36 12.940  0.000 Parahippocampal gyrus 34 18 0 -18 5.630 0.000
Supramarginal gyrus 40 5728 -59 -39 28 7.170 0.000 Hippocampal gyrus 28 26 -1 -23 5.600 0.000
Inferior parietal gyrus 40 559 54 40 5.830 0.000 || Inferiortemporal gyrus 20 12784 50 -3 -38 6420 0.000
Middle frontal gyrus 8§ 2872 -32 20 51 6.360  0.000 Middle temporal gyrus 21 56 5 -21 6.080 0.000
Middle frontal gyrus 9 =27 29 42 5.150  0.000 Inferior temporal gyrus 20 44 3 -42 6.040 0.000

o
15.000 — =
t val

BA,Brodmann’s area, Brodmann 43 [X ; MNI, Montreal Neurological Institute , JIll 5 K 52 ¢ 1| /K 1l 28 95 7 0F 5¢ e

B0 OF SCPE R AL K R R I
DX JF e e ) R i 2 TR R R J5 % R D O AT
VLA foc O A 25 (200 €0 R o (0 DX ISP /s B0
st IR JE AT B )

Figure 1 The Brodmann’s areas with obviously

reduced gray matter in SD group. It showed the
significantly reduced gray matter density in left
temporal lobe, in particularly temporal pole (red
and yellow areas indicate; the lighter the color is,

the more the gray matter density is reduced).
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Table 2. Analysis of the white matter areas with obviously reduced FA values in SD group
MNI (mm) MNI (mm)
Brain region Voxel t value P value || Brain region Voxel ————————— tvalue P value
X y z X y z
Left Right
Uncinate fasciculus 410 -37 7 -30  -6.075 0.000 Uncinate fasciculus 111 42 11 -24  -4.481 0.000
Cingulum 329 -22 -16 -26 -5.329 0.000 Inferior fronto- 105 18 -2 -8 -4.365 0.000
(hippocampus) occipital fasciculus
Inferior fronto- 140 -23 3 -9 -5.742  0.000

occipital fasciculus

MNI, Montreal Neurological Institute , Il 5% K 5¢ 55 Fl /K Bl 28955 =4 WF 5% e
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Figure 2 The white matter areas with obviously reduced FA
values in SD group (blue areas indicate). Figure 3  The
correlation matrix of all areas with obviously reduced gray
matter and FA values. [1, left uncinate fasciculus; 2, left

cingulum (hippocampus); 3, left inferior fronto - occipital
fasciculus; 4, right uncinate fasciculus; 5, right inferior fronto-
occipital fasciculus; 6, left temporal pole; 7, left supramarginal
gyrus; 8, right temporal pole; 9, right inferior temporal gyrus;

10, left middle frontal gyrus]
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