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Abstract

Objective: To investigate the value of cortical thickness measurements using automated segmen-
tation tools in the preoperative diagnosis of patients with magnetic resonance-negative epilepsy.
Methods: Preoperative magnetic resonance images (T1-MPRAGE) were retrospectively collected
from patients with electroencephalograms showing left temporal lobe discharges and diagnosed
with medial temporal lobe epilepsy by intraoperative electroencephalograms, and images from
age-sex-matched healthy controls were collected, and cortical thicknesses of the two groups were
measured by using the recon-all function of the Freesurfer software, and t-tests were used to com-
pare the differences of cortical thicknesses of the whole-brain regions between the two groups.
Differences in cortical thickness between the two groups were compared using the t-test. Results:
A total of 376 control and 279 patient images were collected, and the differences in mean age and
gender composition between the two groups were not statistically significant (P > 0.05). Compar-
ison of the cortical thickness of the brain regions between the two groups revealed that the mean
cortical thickness of the whole brain was greater in patients with medial temporal lobe epilepsy
compared with that of healthy controls in both groups, except for the right caudal medial frontal
lobe, bilateral insula, and bilateral temporal poles, and the differences were statistically signifi-
cant (P < 0.05). Conclusion: Cortical thickness measurements can be achieved quickly and easily
using the Freesurfer tool and are suitable for large-scale population studies. The presence of widely
distributed cortical thickness reductions throughout the brain in medial temporal lobe epilepsy
suggests that prolonged epileptic discharges may have an effect on gray matter function through-
out the patient’s brain and may be greater in brain regions on the side of the brain where the ab-
normal discharges are active, and that further research is needed to explore the cortex in the fu-
ture. Further studies are needed to explore the alteration of cortical neurons and the effect on
function.
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W BE T B AMERER T, ATIRN TR WTIZIE . Qe bl FL R AR 5 s 1y, DA
FARWAREE R E  EERPIFIM B[] [2]. HEILIRBAZ(MRI I EUGREE . BIGAb HAEE d AT
R S ML T R B DGR [3] o CLFE A B A IR A5 28 B AE P %) SR Ak MR B A AR I B R A
IRIFAN AR A R R, 0 T RESEAR BTV RS s, PR g i/ 0 MRI B8 RT DL 42 58 7 1)
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WUIX LAY B B RIIIGIR R o 4 3D Ml IR BURHERR 2 A H SRR (B . B AR
KM, R EA B R EZNE, FOEAT DEA RN AR EY . FahaH BRI 2 “
SArdE” [8], HFERT. FW, AEGERMMHEHBERTL. ZHERCEHR T ILF A #H TEME
s WLARSE SRR, IR AN L IR B G A AP 22 I 25 (CNIN) LA (RS 7R, OB 22 b gt 87 FH T4 v
BN 7 i IR [2]

BT 0 24 00 Ay T () N 11 738 S P R o 22 M A ARG [9] [10] [11], EEEERREEH FE AL R 7 R ml e
PE, DL ERE MRIARFA[10]. JE I A B ARF Z R B R RS S BRI 1 R 4544
S, fHH Freesurfer BT Xt EUZ AT A EIAHE, RARIEMER. KZEE. KERTBTE
R AFI MRIN-MTLE B3 FAF/EE 2 25, HAZBFRE . MRS = Rem[12].

DAL b, A 5 B R T X0 P SR A 5 B R0 28 % (MRIN-MTLE) ] TIWI 2544 MRI EHZ (T1WI
MPRAGE), [AIBUSC4E 5 2 DTG g st B2 AR, Mt MBI e s () o P 2 (Freesurfer) i AT i [X
FUKIREER 5], BAERRECAUERK MRIN-MTLE &35 58 AR X 45585, 2487 MRIn-MTLE
BE ML S RN ZE R

2. MRIMFGE
2.1 HRMR

2.1.1. EEIEAREAMFHAER(MRIN-MTLE)E &

MRIn-MTLE ZH B 53 NPRANBr BOllcse, 55— B BON I, 458 AR AR A 5 &R 45 (Picture Arc-
hiving and Communication Systems, PACS)## 2 J it £ 2017 4 1 H~2020 4 12 A #AR 5k 12 T3 B (3t iy
) 582 TIWIMPRAGE(Magnetizeation Prepared-RApidGradient Echo imaging) &A1 — & gikl; o —
WrBONATIENE, $H35% 2020 4 12 F-2022 4 1 J A2 T 3REE R MR PRI 3 Ui 28, B
M MRI {35 A TIWIMPRAGE 33, L JFCR A MRIN-MTLE [B#FHHFERe . Mo 88— Bsort, LK
KFEALAT L& (Video Electroencephalography, VEEG)HIRH HHAE R, BHHAMBIENTERE T
RN FHEBRARE R B 99N MRIN-MTLE 41(MR Inegative MesialLo be Temporal Lobe Epilepsy, MRIn-
MTLE):

(—) AN

1) A [ bRy B (ILAE) (0 12 Wb i

2) ¥:5%2 VEEG futy, I H B0 5 O A P 7e 20 s ;

3) &2 ZAA 5 F LU LRSI AL KRR B TXS # # MRI A1 3D T2 FLAIR /741 (f34% SPACE.
CUBE 741k 47 I35 5 A B W RA B0 A 1 58 2

4) RHIZ>T45F 2 ff AEDs;

5) X T —Fr B SR MTLE B3, FHFE6 TIWI MPRAGE BIMGHHT /0%, (R B 7 & i 7 BK
] TI-MPRAGE 1%, HARZLRIL 2.1 frik.

(Z) HegrpriE

1) fFEMILIREG B AN 2 BiE s

2) GIFARERER

3) &I INFIERS

4) KRR AEDs 4 HAth 2595

5) MTLE & EGATFEERE .
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212, BERZRAE
AW FEARZE T 2 D e A 1 76 SR 3 DL R AR ILAG H BR TR 25 2 R, g N A B X HE 4 (Heallthy
Control, HC), ¥J7E#:5% MRI KA RT3 715 820 AAE T AE R &, RIS T HERRbrE:
1) FEAEF GO MERAR . SRR IO « BRI PR AR DG 5
2) KIAMRH I K 25l s
3) BEMAEE HAIL B R RIFERAE . MASART . ARG
4) HEHIRZ .

2.2. BgRBME a4

2.2.1. BHERFAMEREMSH

MRIN-MTLE ZH )\ PACS R4 [HIBPEIEE T 2017 4F 1 H~2020 4F 12 H#:5Z2 TIWI sMRI =i 11 3%
EI%, S5 EGRIET NiRK GE Signa HDxt F1##{Xf1 SIMENSE MAGNETOM Skyra 31X, #i&H#IA
3.0T MRI F354%; 55 —Fr B 2020 4F 12 ~2022 4E 1 A ik, #5571 RS E S M MRIN-MTLE &3,
B2 H AN TIWIE SMRI P FIAHE, B WCEEFRAIEILER T 3 & 3.0T Mtk & .

RURUE G R A ] AR, A T S S5 #EE T ENIGMA (Enhancing Neuroimaging
Genetics through Meta-Analysis) 2 2020 EA8 ORI 5: T Freesurfer [ i 45 #4 A1iRE 5 30 X 23 E K17 41
RIS E[13] [14], W& SMSBHI T

GE Signa Architect 3.0T 341X, T1-MPRAGE {3#iZ%: i/ 48 i@iE k&, A% K/ =1.0x1.0
x 1.0 mm® % [f] [6] 7, FoV =256 mm (256 x 256 fif%), 156 E4hhi, ZE =1 mm, MHIAIgmADJ7H: AT
B, wHorE: MW EFITF (3D 4iid); HEAREE = 6.4 ms (3.0 T), HHELHSE =1000 ms (3.0 T), [mlJFH
[f]=2.4ms, 7% =50 Hz/px: EFEMERFEE, WA =8 IEK T 2 ff ARC, f#Himf[E 4
min 44 s,

222 KEEE Azt NE

7E Ubuntu 24.0 “F & 14 H Freesurfer #4454 5¢ pi AL 3 (1) G 3547 B 3143 %1 . Freesurfer #& B Athinoula
A. Martinos 4= = 2 Fifg A O IR TH SRR 28 A% S50 S5 TF R M TFIR AR B o B8 ] LR
https://surfer.nmr.mgh.harvard.edu % 2% 3815, FHT X459 F1 D BE UG E A S H T A AT AT Al . ARt
FAF B RRA KA A 7.1.1 F(2020 4E 5 H & AR) [12]. Freesurfer i RE AT LA A “recon-all” JHIA DA
AT RISAT . e G R R I DL K K2 T SR 2 (A1 JR 4% (8] 5% R AT 8. 2
A H] Freeview nl ¥LAL N fE7R . AFEFTA TIWI SMRI AR LLERTS 52 BE (1 1 A DI Bk .

2.3. Gt FERE

SR B ECR R OTRGSG, SR8 R S REAS t A58, WF MTLE 40R1 HC Al B, 4hnd 2
S X AR KRS . RIS BB, RAEOFEA t1856, 2 A% b S A Lotk . 2 R0 A i
MRIN-MTLE 255 4L HC B\ MRIN-MTLE 255 kEMFT HC [0 o SR LA MRS RS0 2 7 R~ 3k
T . MRIN-MTLE 201 HC 2006 LA, VP AS AR RIS ARG, 4 S0 R Sl i b 2% 4 31 B
FEIRIHEAT IR, 3RAG 25 5 i X I 485 FEBEAT /04T Frd Geit 223 34 7E SPSS 19.0 # A 56 ik
3. R

ZiHHSE 376 L LR, Hh M 211 4, &k 165 4, FIAERS 44.05 + 17.94 %, BLEBRER
T&it 2 X, (P>0.05) A\ %5 B % 1.
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Table 1. General information of subjects in HC group
#F L HC A& —R AR

P51 NH(%) B(X+s %) t p
Ll 211(56.1) 44.86 +18.41
0.984 >0.05
'S 165(43.9) 43.02 +17.32
44.05 + 17.94

3.1. MRIN-MTLE A—& 355

ZUHE S 279 4 MRIN-MTLE 3%, VEEG iESEa 7 A Mg, Ha 5Bk 154 4, i 125 4,
SEAERS 3213 £ 1554 B, AIEEELE 2.

Table 2. General information of MRIN-MTLE group
% 2. MRIn-MTLE H—fR &kt

P51 NE(%) FERY(X £ %) t P
% 154(55.2) 32.92 +16.12
0.934 0.351
S 125(44.8) 31.17 + 148
32.13+15.54

3.2. MRIN-MTLE 485 HC AEMN KEF kR ALBXEZEEE XL v

%F b MRIN-MTLE B 5 HC 4R 2 B AL, MRIN-MTLE 834 & X % )2 5 B w5 HC 41
K, BRADEPREI . XS XA, 2253505 Giit2 s (P < 0.05) (55 3).

Table 3. Comparison of cortical thickness between HC and MRIn-MTLE groups (mm)
% 3. HC A5 MRIn-MTLE 42X BB R Xt (mm)

SRR MRIn-MTLE HC t P SR FR MRIN-MTLE HC t P
MRS 256+027 252+021 2131 0.034 AUl 255+027 25+024  2.604 0.009
HMEHAT  255+024 252+023 1704 0.089  AfilgiHdefsl  252+025 246+0.25 2.904 0.004

FENTHCR =] 253+026 24502 3848 0 ZEETHRE 246+025 239+021 3518 0
TR [l 253+026 245+019 4431 0 FAEGRE 2454024  239+021 3797 0
ZENEE [E 287+023 279+021 4397 0 AT (=] 228+021 222+017 3.782 0
A M5 1] 2.87+025 28+0.23 3.495 0001 AT LAl 228+02 224018 5266 0
FEAMBERAMUE] 2744027  2.69+0.28 2.037 0.042 A% E [ 273+025 269+022 2046 0.041
HOEZAMIE 2724025 2.67+0.26 2.625 0.009 A% LAl 273+025 269+022 2509 0.012
FEMBEARAMIE  256+027 2514026 237 0.018 A L 2.75+0.2 27022 2849 0.005
FMFERIAMIE 2584029 249027 404 0 ey EGHE] 27503 267034 309 0.002

VR 284+023 278+022 3601 O FE AR 297+041 284034 4445 0
Fi s el 286+024 28+022 3.125 0.002 H AR 295+0.37 281037 4536 0
LEMgH S 259+024 254+021 2715 0.007 T MEHAR 344+039 347037 -1.019 0.309
FAH % 26+023  256+0.22 2324 0.02 H EA% 3.47+05 35+042 -0.817 0.414
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Continued
FEMABHIESRS  2.76+032  27+0.29 2401 0.017  Z {55 E 232+029 23+028 0.909 0.364
FHOBHAESRS  28+033  2.72+0.27 3.386 0.001 A fiHiskE 236+0.32 234+03 0505 0.614
MM =% 25+026 245+0.22 2917 0.004 FEA 296+028 292+026 1.886 0.06
A =% 255+028 248+023 3558 O ekl 294+029 294+026 0403 0.687
AMlfEHgeEl 213+022  2.08+0.18 3.315 0.001 ZMFH 5 ZEE 251+018 245+016 3953 0
A SE 2124021 2.07+0.18 3.066 0.002 AP EZEEE 251+017 246016  4.12 0

4. g

SIS0 (TLE) A2 £ B L S B (O [15] [16] ZESEREE WL T, 7T LI AR Y Bl T ks
A=A (A IR S — DR SRk e 2 1« 7 A BB T AR T AN 485 K0 A8 1 A B TR RS S 2 TR AR 5
WO P L [L7] . JUSIE B TR T B0 AR M S5 M5 H . ZTUER MRI SR 8210 k7 AR
BRI, IE % N5 &R 2 RGO (MR /R BRI < 0 R DA T 25 O T A I B R AR E 2 57,
(LT A ST 24788 > [5] [18]

TEBE 2 e, AN A 2 DI 3 A 260 T s A 5% A BEAT AR (bR ] R 45 M MR
CL 2 F T UGER H i, & A A 9 BT (SRR A, LUK HE— 25 (0 A1 SV A 2 38 A T R,
A LLHE— 25 3 i AR IR R RS b (0 o LA TR M 2 b B 7 b i 0 Bl i, (R
Tl BRI 2 (B R I P T4 2 SR R

B TR EIERIE, X — SO BB, 78 Freesurfer H, {8 FF AT A8 T M B % 12 55 10 Py 4b
FTHAT AN E], FHHRE 57 5L R R TR S B0 . T L AN R 2 T ) == A A o B R 1 % o i 31 2
$ek%, WARFIRFEMRE SR, R E AN DG, ik BRI R 2 MR HIE X R,
SR 20 B AR L TR0 AT (O 5 T3 TR 0 7 12t A R B R AR A T — AN B AT B s
FevEnt R EIE ST T AL BE, R TR M T, DU A EEEE R R, DU S L
.

S P R A A P 25 P S B LR . R PR IR S, BRI R A )
AR, REEE AT R, IR T ARG R, 1EAR S WIAE N ik 80% 1 5 R AR AE MU . JATT
AP FE A, 0 P O 2 LA AR [5936 RN I RS S [19] [20] [21]. AT 7 ARIX P2 5 B B
o255 B AT 50 T A AR R AT IR SR 0 R AN (1 I X 1030 0 B 45 g e o 20 4 D 5%
AR RFEAT ST RIRIA o DR — AN TT 502 (0 B AR S R 20 B 25 532K 2R 5 I 085 B T [X 40 AR S
SR I RS VE PR 2 B4 25 ZR G0t 43 B9 AR 70 103 B 43 2L S 07 St TOU T A 11 4 S e A5
Blye B 5 R AN TH 4 BT 26 000 FEL A A5 2 U b 6 T T R AR S, R, 76 ST S5 M 447
o, A RN R 2 (ARG e 3 AR A R D6 B e V2 IS (13 TR RO 7 Ve S Al T R B R A )
GERAS AL 7 THT R VR

L5 TR, A8 S5 B0 A R T M S P DN E5 R 5 MR o 1 2 R B
LA B T3k — 2 R B PR BE X0, 0 T HE— DR SRS LR B VBT ) DU 28 2 (A L o PR
FAE I EL A T S A — S I

E&UH

AN I B ET ER4E R HiR X B AR 3 & % Bh T H (2022D01C774) % B .
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