B 2 PR 24 A5 2014 4F 11 A 14555 113 Chin J Contemp Neurol Neurosurg, November 2014, Vol. 14, No. 11 . 959 .

- TR FEAR -

W08 B 30 R S 00 A
V\Jf’ﬂﬂ%}ﬁi ﬂf}ﬁﬁﬁé@%ﬁ%

wiE kEE OHFE KAER FAW ®EF

(WZE] B ISR L 38 W R 5 5 I 2 Be & sl A 22 & IR0
T B9 I8 DX PO P e 1o A R AR B ML . TR R IR TSR IR (ALFF) 19 B S
fMRI A, 3 500 % 30 11 B0 i S A £k A4 P 000380 0 (m TLE-HS) F1 30 41 5800 & 57 14 Py A 380 et 4 i
(mTLE-OL) & & AT 05, -5 30 651 14 551 R0 A7 % A D Jc (% 1 o B3 R AT E 4 . AR A0 el 5o Ak 4 ]
185, REST R4 T 55 4= i 15 45 4% 15 359 (8 I 1 — (L AL B AR A5 m ALFF {E, T AE A ¢ 48 56 4 Uk 6 3 4 4 ik
mALFF #1785, X B mTLE-HS Fl mTLE-OL 3-8 ik IX m ALFF {822 46, I 43 BT m ALFF {5 25 728 fis X
SRR R, RO HAE T, mTLE-HS 4L Al mTLE-OL 4 5 % ¥ 2 $UH 4 mALFF {524
A AR SR I XA AR OR[E] . 5 mTLE-HS A F , mTLE-OL 20 £ %% m ALFF {EL 3 38 [X 3 (o7 F X0 T~
1 s i TV el S el S DGR 1ot T SN 0 o =R S R s o 1~ @ 1 7 e e TR s N
(# P <0.05, AlphaSim # 1F) , #2 /8 mTLE-HS % mTLE-OL Jii 2R IA % 4% 32 31 il 72 & ¥ 8 /B . mTLE-HS i
H R m ALFF {5 5 9600 A2 0 W 8 S e, 11 mTLE-OL 8 5 SUI 41171 i S [l m ALFF 5 5 12 2 15 4
K (r=0.687,P=0.000) , B F0 7 1] 555 2 A 26 (r=-0.621, P =0.000) . Z5i8& A B AE A
350 I AR AE A AN [ A9 S5 i 00 B8 0 Bl 40 A B 2, 3 7 T3 TR A 1 9 3L AR B A AL AT RRORS L B T
mTLE-HS J&— Fi ke 7 P Moz 2 .

[RB|] i, Wt RGBS

An fMRI study of mesial temporal lobe epilepsy with different pathological basis
using amplitude of low-frequency fluctuation analysis

WEI Wei', ZHANG Zhi-qiang', XU Qiang', HUANG Yu-bin', LU Guang-ming', TAN Qi-fu’

'Department of Medical Imaging, *Department of Neurosurgery, Jinling Hospital, Nanjing University School of
Medicine, Nanjing 210002, Jiangsu, China

Corresponding author: LU Guang-ming (Email: ¢jr.luguangming @vip.163.com)

[Abstract] Objective To study the distinction of abnormal brain activity in mesial temporal lobe
epilepsy (mTLE) with hippocampal sclerosis (HS) or other pathogical basis, and to discuss their underlying
pathophysiological mechanism in mTLE. Methods Thirty mTLE patients with unilateral hippocampal
sclerosis (mTLE-HS) and 30 mTLE patients with occupying lesion in unilateral temporal lobe (mTLE-OL)
were investigated by comparing with 30 age- and sex-matched healthy subjects. MRI data were collected
using a Siemens 3.0T scanner, and all of the participants were studied using amplitude of low -frequency
fluctuation (ALFF) analysis of resting state fMRI. A cost - function modification was used for image
preprocessing, then the difference of extratemporal mALFF changes between the two groups of mTLE
patients were analyzed with two-sample ¢ test, and the correlation between mALFF and epilepsy duration of
mTLE were also investigated. Results In the resting state, mTLE-HS patients and mTLE-OL patients all
showed significant changes in mALFF in extratemporal structures, but the distribution patterns of changes
in brain were different. Compared with mTLE-HS, the mTLE - OL patients showed increased mALFF in

bilateral inferior parietal lobes, precuneus, angular gyrus, middle and posterior cingulate gyrus and
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contralateral middle temporal gyrus, while mALFF reducing was observed in contralateral postcentral gyrus,

bilateral middle occipital gyrus and cerebellum (P < 0.05, AlphaSim corrected), that is to say, the default

mode network (DMN) in mTLE-HS were inhibited more seriously than in mTLE-OL patients. Correlation

analysis showed that no significant correlation was found between mALFF and epilepsy duration in mTLE-

HS patients; mALFF in bilateral middle and posterior cingulate gyrus was positively correlated with
epilepsy duration in mTLE-OL patients (r = 0.687, P = 0.000), while mALFF in bilateral anterior cingulate
gyrus was negatively correlated with epilepsy duration (r = - 0.621, P = 0.000). Conclusions mTLE with

different pathological basis showed different distribution patterns of abnormal brain function, which

indicated that their latent pathophysiological mechanism might be different, further confirming mTLE-HS

was a specific type of epilepsy.
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Table 1. The pathological types of mTLE-OL patients

Type N Lateralization
Cavernous hemangioma 10 L7R3
Glioma or gliosis 8 L2R6
Choroid plexus cyst 6 L2R4
DNT 2 LIR1
Cortical dysplasia 2 LIR1
AVM 1 R1
Unknown 1 R1
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mTLE-OL vs Control

mTLE-HS, mesial temporal lobe epilepsy-hippocampal sclerosis, 1 5 B 4k ¥4 P9 U 35 0 55 58 ; mTLE - OL, mesial temporal lobe epilepsy -
occupying lesion, 5 (7 P AIH 5 L. left, 221l . The same as figure below
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Figure 1 The upper figure showed the comparison of mALFF between mTLE -HS patients and controls using two-sample ¢ test. In
comparison with the controls, the mTLE-HS patients showed increased mALFF in bilateral cerebellum (anterior and posterior lobes), lingual
gyrus, crytocalcarine gyrus, cuneus gyrus, thalamus and contralateral inferior temporal gyrus (red areas indicate), while the regions showing
decreased mALFF included bilateral frontal lobes and anterior cingulate cortex, ipsilateral putamen and precentral gyrus, contralateral
inferior parietal gyrus and angular gyrus (blue areas indicate). The lower figure showed comparison of mALFF between mTLE-OL patients
and controls using two-sample ¢ test. In comparison with the controls, the mTLE - OL patients showed increased mALFF in bilateral
cerebellum (anterior and posterior lobes), middle and posterior cingulate cortex, cuneus and lingual gyrus (red areas indicate), while
decreased mALFF was observed in bilateral middle and superior frontal gyrus, supplementary motor areas, anterior cingulate cortex and
splenium of corpus callosum (blue areas indicate).

#2 mTLE-HS 48 H mALFF B2 28 I X 53 47+
Table 2. Regions showing abnormal mALFF in mTLE-HS patients*

MNI (mm) MNI (mm)
Brain region tvalue ————————— BA  Vosel || Brain region tvalue —————————— BA  Voxel
X y z X y z

Increased mALFF Decreased mALFF
R. posterior lobe of cerebellum 4.330 33 -78 -30 — 365 R. middle frontal gyrus -2.880 42 48 15 10 891
L. posterior lobe of cerebellum 1830 -21  -75 -30 — 275 L. middle frontal gyrus -3.520  -24 48 27 10 738
R. anterior lobe of cerebellum ~ 4.010 33 -48 -33 — 291 R. superior frontal gyrus -3.800 15 51 33 9 408
L. anterior lobe of cerebellum ~ 2.110  -24  -48  -27 — 347 L. superior frontal gyrus -4350 21 36 36 9 525
R. lingual gyrus 3.270 3 -72 0 18 324 R. inferior frontal gyrus -2.390 51 39 3 46 135
L. lingual gyrus 1.940 -18 -54 -3 19 346 L. inferior frontal gyrus -2.240  -51 24 24 45 89
R. cryptocalcarine gyrus 2950 27 -54 2 — 23 Bilateral anterior cingulate  -2.070 0 30 30 32 337
L. cryptocalcarine gyrus 3110 -21  -51 9 — 222 R. inferior parietal gyrus -2.780 48 -51 45 40 208
R. cuneus gyrus 2.840 3 -81 33 19 220 L. putamen -2.530  -21 3 9 — 110
L. cuneus gyrus 2230 -12 -87 27 19 95 L. precentral gyrus -2.380 -39 -3 60 6 91
R. inferior temporal gyrus 2620 60 -42  -18 20 189 R. angular gyrus -2.150 36 -57 51 7 78
R. thalamus 2050 12 -12 3 — 44
L. thalamus 2060 -15 -12 0o — 60

*P < 0.05, for allo MNI, Montreal Neurological Institute, T2 K 52 45 ) R #2895 24 B 98 B 3 BA, Brodmann’s area, Brodmann 73 X ; ALFF,
amplitude of low-frequency fluctuation , {45 % i ; mALFF, M E A6 AR 4% 0 5 R, vight, 470l ; L, left, Z2 ] ; —, unpartitioned , &K 4 X . The same
T | Y g F

as table below
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F3 mTLE-OLZLEH mALFF B 228 I X 53 7+
Table 3. Regions showing abnormal mALFF in mTLE-OL patients*
MNI (mm) MNI (mm)
Riyeftn et o velie BA  Voxel ||Brain region tvale ———————— BA  Voxel
X y z X ¥ z
Increased mALFF Decreased mALFF
R. posterior lobe of cerebellum 3.090 36 -51 -33 — 211 R. middle frontal gyrus -4.900 36 24 45 8 702
L. posterior lobe of cerebellum 2.920  -27  -45 -33 — 205 L. middle frontal gyrus -3.800 -24 45 30 10 392
R. anterior lobe of cerebellum ~ 2.410 24 -54  -24 — 134 R. superior frontal gyrus -3.110 18 21 57 6 634
L. anterior lobe of cerebellum 2210 -15  -60 -24  — 131 L. superior frontal gyrus -4.550 -18 51 39 9 443
R. cuneus gyrus 3.750 6 -78 30 1 119 R. supplementary motor areas -3.100 0 6 54 6 194
L., G (e 1850 -6 -75 27 31 56 | L. supplementary motor areas -2.970 -3 6 51 32 103
R. middle cingulate 2.170 0 9 30 24 108 R. anterior cingulate 1.800 3 9 24 33 129
L. middle cingulate 2.030 -3 -18 33 23 61 L. anterior cingulate 2.110 3 9 27 33 132
R. posterior cingulate 3980 3 42 18 29 50
L. posterior cingulate 3.970 0 -42 21 23 59
1L, Moy e 2180 -15 -81 3 17 85

t value

mTLE-OL vs mTLE-HS

B2 mTLE-OLAS mTLE-HS 418 # mALFF (EPIFEA 43 35 45 R : 5 mTLE-HS 1M1 mTLE-OL 418 # XU T - AL Ay =]
ST HR R T U380 (] m A LFF B39 5 (26 DI I 7R ) 5 %0 mb sk [0 OSU A Ho [0 0 /08 i m A LFF (B85 (1 €0 DX 7 )

Figure 2 The figure showed the comparison of mALFF between mTLE-OL and mTLE-HS patients using two-sample ¢ test. Compared
with mTLE - HS patients, the mTLE-OL patients showed increased mALFF in bilateral inferior parietal lobes, precuneus, angular gyrus,
middle and posterior cingulate gyrus, and contralateral middle temporal gyrus (red areas indicate), while showed decreased mALFF in
contralateral postcentral gyrus, bilateral middle occipital lobes and cerebellum (blue areas indicate).
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FEALXT B SS  randomized controlled trial(RCT)
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BUZIR  locked nucleic acid(LNA)

JE4- 3% fetal bovine serum(FBS)

BEELFYER ZE mossy fiber sprouting(MFS)

FeEM AWM idiopathic generalized epilepsy(IGE)
BAJE PP 3 gradient echo sequence( GRE)
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phosphatase and tensin homologue( PTEN)
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copper-zinc superoxide dismutase(Cu-ZnSOD)
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oxoglutarate dehydrogenase complex(OGDC)

myelin basic protein(MBP)

Z % synaptophysin(Syn)
BILE  degenerin(DEG)
FEMEEE  topiramate( TPM)
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H/INRNA - microRNA(miRNA)
TCHRFE R FEAR  specific pathogen free(SPF)

Cochrane 7 Gt PEAN 2098 2
The Cochrane Database of Systematic Reviews(CDSR)
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ML N 25438 intracellular domain(ICD)
MIAPEE  extracellular matrix(ECM)

microtubule-associated protein( MAP)

cytokeratin( CK)
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LA ZE R B extracellular domain(ECD)
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plasminogen activator inhibitor-1(PAI-1)
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mitochondrial encephalopathy with lactic academia and
stroke-like episodes(MELAS)
AHOLXT H phase contrast(PC)
AL X LML A 5 52 phase contrast angiography (PCA)
B AR JLAT YRR 338 AR
neonatal intrahepatic cholestasis caused by Citrin deficiency

(NICCD)
{55250 55 signal space separation(SSP)
fFME L signal-to-noise ratio(SNR)
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excitatory amino acid transporter(EAAT)
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vascular endothelial growth factor( VEGF)
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vascular endothelial growth factor receptor( VEGFR)
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blood oxygenation level-dependent functional magnetic

resonance imaging(BOLD-fMRI)

AHAME  oxygen free radical(OFR)
AR AMEE R nocturnal frontal lobe epilepsy(NFLE)
LMW R ethylenediaminetetraacetic acid (EDTA)



