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[Abstract] Objective To observe gray matter volume changes and evaluate the relation between
gray matter changes and duration of mesial temporal lobe epilepsy (mTLE) patients with different seizure
types. Methods A total of 40 patients with mTLE, including 20 with partial seizures (mTLE-PS group)
and 20 with secondarily generalized seizures (mTLE-sGS group), and 20 sex- and age - matched healthy
volunteers (control group) were recruited. T -three-dimensional magnetization-prepared rapid gradient echo
(Ti-3D-MPRAGE) was scanned for voxel-based morphometry (VBM). Bilateral frontal lobes and thalami
were selected as regions of interest (ROIs) to compare gray matter volume of brain regions among 3 groups.
Spearman rank correlation analysis was used to evaluate the correlation between gray matter volume of brain
regions and duration. Results There were significant differences in gray matter volumes in bilateral
superior frontal gyri, right middle frontal gyrus, right medial frontal gyrus, right angular gyrus, right middle

temproral gyrus, right hippocampus, bilateral thalami and bilateral cerebellar hemispheres among 3 groups
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(P <0.01, for all; FWE correction). Compared with control group, gray matter volumes in bilateral superior
frontal gyri, bilateral cerebellar hemispheres, right middle temproral gyrus, right hippocampus and right
thalamus in mTLE-PS group were significantly decreased (P < 0.01, for all; FWE correction). Compared
with control group, gray matter volumes in bilateral superior frontal gyri, bilateral thalami, bilateral
cerebellar hemispheres, right angular gyrus, right middle temporal gyrus and right hippocampus in mTLE-
sGS group were significantly decreased (P <0.01, for all; FWE correction). Compared with mTLE-PS group,
gray matter volumes in bilateral superior frontal gyri, bilateral thalami, right medial frontal gyrus and right
gyrus rectus in mTLE-sGS group were significantly reduced (P <0.01, for all; FWE correction). Gray matter
volumes in left superior frontal gyrus (r.=-0.611, P =0.004) and right middle frontal gyrus (r.=-0.562, P =
0.010) were negatively correlated with duration in mTLE-sGS group. Conclusions mTLE patients with
different seizure types have revealed multiple gray matter damages in bilateral frontal lobes, thalami and
cerebellar hemispheres, and right temporal lobe and hippocampus, but there is a difference in the injured

brain regions. Bilateral frontal lobes and thalami atrophy in secondarily generalized seizures of mTLE show

that thalamocortical circuit plays an important role in secondarily generalied seizures of mTLE.
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Figure 1 Comparison of gray matter volumes of brain regions among 3 groups (P <0.01, FWE correction). Compared with
control group, gray matter volumes in bilateral superior frontal gyri, bilateral cerebellar hemispheres, right middle temproral
gyrus, right hippocampus and right thalamus in mTLE-PS group were significantly decreased (blue areas indicate, Panel 1a).
Compared with control group, gray matter volumes in bilateral superior frontal gyri, bilateral thalami, bilateral cerebellar
hemispheres, right angular gyrus, right middle temproral gyrus and right hippocampus in mTLE-sGS group were significantly
decreased (blue areas indicate, Panel 1b). Compared with mTLE-PS group, gray matter volumes in bilateral superior frontal
gyri, bilateral thalami, right medial frontal gyrus and right gyrus rectus in mTLE-sGS group were significantly decreased (blue
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Table 1. Brain regions with decreased gray matter volumes in 3 groups

MNI (mm) MNI (mm)
Brain region Voxel F value || Brain region Voxel F value
X y z x y z
Bilateral superior frontal gyri 7.50 60.00 18.00 2207 12.870% || Right middle temporal gyrus 62.00 -8.00 -24.00 2121 11.500%
Right middle frontal gyrus 2.00 68.00 26.00 1862 12.680* || Right hippocampus 30.00 -17.00 -18.00 1786 43.410*
Right medial frontal gyrus 11.00 62.00 12.00 1568 9.670* || Bilateral thalami 6.00 -26.00 8.00 1205 14.540%*
Right angular gyrus 63.00 -57.00 38.00 434 9.890*|| Bilateral cerebellar hemispheres -29.00 -41.00 -36.00 2062 7.670*
#P<0.01, FWE correction. MNI, Montreal Neurological Institute, Il 5 K 52 55 | /R 4 289 2 WF 5% ot
R2 3R AN DR RBP4
Table 2. Paired comparison of gray matter volumes in brain regions of 3 groups
MNI (mm) MNI (mm)
Brain region — Voxel tvalue | Brain region Voxel ¢ value
X y z X y z
mTLE-PS vs. control Bilateral cerebellar hemispheres 19.50 -76.50 -35.00 8849  -4.240%
Bilateral superior frontal gyri -16.21  46.50 3550 812 -3.570* Right angular gyrus 56.50 -54.00 36.00 1476 -3.520*
Bilateral cerebellar hemispheres  14.50 -39.50 -33.00 7655 -4.420* Right middle temporal gyrus 63.00 -7.50 -22.50 3637 -4.200%
Right middle temporal gyrus 57.00 -8.50 -26.50 1410 -5.650%* Right hipppcampus 30.00 -17.00 -18.00 2032 -7.980*
¥t Bfeyreeermame 30.00 -17.00 -18.00 2266 -7.980* || mTLE-sGS vs. mTLE-PS
Right thalamus 7.50 -19.00 8.00 775 -5.520% Bilateral superior frontal gyri 6.00 5.50  17.00 840 -3.890*
mTLE-sGS vs. control Bilateral thalami -3.00 -7.50 0.00 283 -2.440%
Bilateral superior frontal gyri 9.00 57.50 16.50 2878 -4.980% Right medial frontal gyrus 6.00 63.00 14.00 719 -4.000*
Bilateral thalami -3.50 -7.50 1.00 4895 -3.030%* Right gyrus rectus 7.00 37.50 -18.50 678  -2.450%

#P <0.01, FWE correctiono MNI, Montreal Neurological Institute , Il 5 K 52 4 FIl /R #i 05 % F 58 JIF s mTLE-PS, mesial temporal lobe epilepsy-
partial seizures , P 0B 43 1 & /F s mTLE-sGS, mesial temporal lobe epilepsy-secondarily generalized seizures, P {5 0T 4% % 1 4>

T R A

R3 mTLE-PS A M mTLE-sGS 41 £ # 45 ik X ¢ Jo 7R 5 95 2 14 AF 56 20 #r

Table 3. Correlation analysis between gray matter volumes and duration in mTLE-PS group and mTLE-sGS group

Brain region r, value P value Brain region r, value P value
mTLE-PS mTLE-sGS
Left superior frontal gyrus -0.239 0.310 Left superior frontal gyrus -0.611 0.004
Right middle frontal gyrus -0.197 0.405 Right middle frontal gyrus -0.562 0.010
Bilateral thalami -0.494 0.270 Bilateral thalami -0.117 0.624

mTLE-PS, mesial temporal lobe epilepsy-partial seizures, Pl 3 45 4 3 43 ¥4 & 4E ; mTLE-sGS, mesial temporal lobe epilepsy-secondarily

generalized seizures, PR 5 S bk A 4 Ta I R AR
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Figure 1  Optical microscopy findings showed nuclear atypia of tumor cells, and mitotic activity could be seen.
200 Figure 2 Optical microscopy findings showed a high Ki-67 labeling index.
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Immunohistochemical staining (EnVision)
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