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Abstract

Objective: In order to gain a deeper understanding of the mechanism of drug resistance in temporal
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lobe epilepsy and provide further theoretical basis for the diagnosis and treatment of this disease,
this study aims to identify brain regions with functional abnormalities in patients with magnetic
resonance negative temporal lobe epilepsy and analyze their functional connectivity patterns.
Method: 30 patients with temporal lobe epilepsy who met the inclusion criteria and 32 healthy
controls were collected and the epilepsy groups were divided into drug responsive and drug
refractory groups. Based on this, seed-based analysis and resting state activity analysis were
further used to explore the changes in functional connectivity patterns at the voxel and brain region
levels. Result: The significant inter group differences in ALFF values between the epilepsy group
and the control group were mainly distributed in the bilateral fusiform gyrus. The significant
differences in FC values among the three groups were mainly distributed in the left precentral
gyrus and the right paracentral lobule. Post-hoc analysis showed that the inter group differences
of reduced functional connectivity between the drug resistant group and the drug responsive
group were mainly distributed in the left precentral gyrus, left middle frontal gyrus and the right
paracentral lobule. The inter group differences of reduced functional connectivity between the
drug resistant group and the control group were mainly distributed in the left precuneus and the
right precentral gyrus. Conclusion: This suggests that the hippocampus may play an important
role in the mechanism of drug resistance in MRI negative temporal lobe epilepsy, or that uncontrollable
seizures may lead to abnormal compensatory function in the contralateral hippocampus. Moreover,
the reduced functional connectivity between the hippocampus and the default mode network
suggested that the default network abnormalities may play a central intervention role in MRI
negative temporal lobe epilepsy, and its underlying pathophysiological mechanisms need further
investigation.

Keywords

Temporal Lobe Epilepsy, Magnetic Resonance Imaging Negative, Drug Resistance

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

SR, A e A LA SR ke s LT 25 LE A aT IA 21 70% [1]. I8 AEAS 78 (1) 12 7 B 5 FR 25 1Y)
AR E, IR Z A IFERBIERE2]. CEUE, EFHERIRAET, AL RS S
ERAT NI HE AT, X R RN A AT G IHIE(3]. X L8 5 20 AR 7% IR 2 M 44T
NI RRE AR B RIR M E R — o FTRL, KIS A B S R A R BRI A 3L AR R, X
SR 25 AR AR S T B DI DS, Bl Stk R B AR A I 2R, AT
DU FARE Stk ST, A — SRR AR, BRI IR BN . X — R, 7E
() A5 M DR IR 5 85 B0, R B — 2D IR S A (4] TERUR T T, Th e PERE LR AR TE IR WK v 3
R 22 S ) T T SN S R — 3, VR ST AR I B vk (5] T SE b, X TR R
IERHON ) 2 SRR 7T, RILHAE IR AR, Aierde. 2R Rk ShEkissh 77
BIASIEN[4], TR 24 (0 W S PR B PESR Sie  3, t OAIFRR A T H 56 il Ak 10 2L %
IF 14 B i £ 2 (R R S5 A S5 ThRe i e ), 32 HH T HAE M2 e rh AR [6]. IE4EK, A AHIRIISC
Wk, JRVE T RICAREER I 1 (s i R, DA 2P e AL, R R B RS S AN [
[7]o X$EoR TEAT, ABVFAT RO T [F) 9 RE L4 BV R ol 22, AT HE— I ThRE & b, AOR

DOI: 10.12677/acm.2025.1551470 1089 Il A 2= 27 ik


https://doi.org/10.12677/acm.2025.1551470
http://creativecommons.org/licenses/by/4.0/

KA T i

VEJR EB D RE A SRS, S N F S R X P T RERE R AR, R R R R e ) PRI, AR T R
IRANRZR IR I LU B0 288 T DO RE R I AR, DA 254k (0 T 70 a5 BEAL AR LE AL,
NIGRFTRERIZ5Y) . FARBIE A G T 7 SR HEHE R, RARIEAE KN DI RETE 3l 5, IR T e R B
BB, il RS ST FE AR -

2. IRMNREFE
2.1. FHRimLE
WEE 2024 4F 5 H 2 2024 4F 8 A TARHS I3 32 44 B 8 3 o

2.1.1. ANERE

(1) AH BTt Eo A v 12 W S B 8 2

(2) i P 1A 00 X B 1 FEUBI IR R T30 P SRR ST

(3) AT BT 3.0T m /A PERRLIRFH, AR FE KB RHE RTS8 & VP, B0 AELE
TR AE B BSOR M 254 58

4) AR VRN, 8 SORTE PR BRI R LA A 3E BTN R AEZ9ia )T R, AR BEIABIRFEETE K
VB, HAREORT BH R 299 BIVERON, 8252 AT BURIN RAE 2507 R0 BB £ =5 T TRl ik
[ ERHHEE 12 4 A P9 (BRI B TE i & AE R [8]

2.1.2. HERSARE
(1) SBFHAMR I TRk S5 SO 1 45 4 5
(2) AEEM A 58 LA 7 5
(3) EIFE HAD AR RGN
(4) HAh AL .

2.2, ERXTERLA

2.2.1. ANFREE

(1) FHTE 18 & 55 F 2 |il;

(2) R P I L e A A T

(3) TEAHEHRE I L
2.2.2. HiptRE

(1) Sk SARAS B A7 L5 0 78

(2) PRERCEALE;

(3) MRS, mmE . BRI RS

IS 5HBCRS THRAMARMHKALE, ABS5HFEE T MERZN. AU TR 7 e
HEARAE, RIS TR G B

2.3. IERE

B ST REREILIR B BB 3.0T BEIL IR OCHAT IR R4, i3 N HEIL IR =5 80 58 G 40 1 RE
A 22 ek, DAHEBRAT A T RES2m G 2 i B K 25 . FI 2B P FEA &R B, IR
R 2 2 A WS, AT R 2 R S VG Bl . A B R 4A 2 R IR B ZE D R L R
TR R, FRER AR B A A R PR e . IR, ANEBATAT AR B B 4R VE Bh ElE BN

DOI: 10.12677/acm.2025.1551470 1090 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551470

KA T i

NHEIRAS . AR AR B E AT AR, BT MRI $dE (1) RS R B 70 AR [F) 3R 88 261 R HE4T, HERR
BT W& B WS FEUN G . Az SR (repetition time, TR) = 2000 ms.

2.4. BIETALLIE

T IRTFHIEAE, A 7 AR R O e, E 25V YEAN 2 S B ZEL R, K A R D
DR Gt AT A ) 2o (A, DT ASE I S P o ) A 2 T 7 0, ] ERF e A 1) B 48] 0 5% FR L3 AT 3B 2 DA
AT P45, A dpabi (https:/rfmri.org/dpabi) BUKEHE AT TRAL B . fFH] DPABI X i B2 T RERE LR %L
PEHAT AR, BAECLT PR © BREAT 10 B IE] A, 3520 & RSR[5 583 P,
@ WHEERIE, WERFTA ARG S RELER —BH AR LT @ KRk K IhRevrT R 751 &
BT UE B 5 — 5K BB HETIZ B IE o PRSI 3 mm BIEFE T 37105 5 & W @ S EbrdEL,
2R E BTG — BRI G0 0Ts ©® FRPEE, AH 4 mm 456 S (FWHM) 25 [ [ 4 s A%
AT © BRrEtas, HEREARERE S BT A PR SR H R S B3NS 5T
Tty @ LBREFER, GFESEH. WAFRES . ORI UL kS, B SLah
A AIRE TS BE R © JEH, A BRI EYT(0.01~0.08 Hz) LA 2% B ATE £ A AE 2 i AT 7

2.5. Gt

8/ SPSS Xf N A Ge it MG IRFHAE AT S v R Y, DUOPIMERR . PRI & 50 s 4
w5 M RAR . AR R Fn PR 5 38 (Montreal Cognitive Assessment, MoCA) P4y, W& 2 1IEA4A44,
WU R 22 2L 1A) LU 3 IR SR R 3R 5 22 3 W (ANOVA) o R TEZS 29 A7 IR 2 45048 ) Jd S Wilcoxon FRANAS 4632
AT R o T 00 AR B B I 77 s AT RO R 3R . 0 T 22 R AR AT F S b . P<0.05 B I #
IWHEARENE.

T 2 fd H DPABI X R He iR B 1 S 800 28 2 45 1E 5 5 R L3R A T (R AR 8 (ALFF ) A R SRR AS ¢ 4%
55, DMEES. MERDABME R, T GRF HiEKIE P AR E AAREKTFE P<0.001, KT P<0.05, X
. BiJE, K ALFF 7oA I4s R, {8 #3558 34512 (Anatomical Automatic Labeling, AAL)AR, 42
HU ALLF 237 H 55 25 22 53 0 DX U AB AR AR BITTE (9 AAL 43 X COUMBRAR [31) B XU 2 A A T MR X 45k, R
FAP T3 Z 5 Kt (ANOV AV FL 2 ETA TR 2H 24500 i S A i ZEL RS HRAH = 2R R 22 5, DAAERE . 1031
NhAEE . A GRF J7i5% ANCOVA RIE PAHRE N P < 0.05 (KFE/KF P < 0.001, HEHIKFP <
0.05). £ ANCOVA Z J&, Bonferroni % T4 R IE, RIEER Z B#4T 7 GRF £2IE IR
IEARZ EHE P<0.05 (KR/KT P<0.001, #KTFP<0.05). Ft-T 255504 o w6 A0 s 4 28 1)
A G52 5 0 XA RBORIX 3, $EHUHE SRR T 502 MoCA PR/ T XUZ Pearson #HGMES
B, P45 RALIEN P <0.05.

3. 458
3.1. AO% i FE MG KRFFHE

2 AU B TSk AT 3 mm B 3 AIRR . BT DAE R A TR 30 44 R (16 A 2
BYEEE S 14 BAPR NN EE)R 32 AR, B AR R e R S E
Fo B R R AE RS LARTEG T 22 R, FG RIS Wit 24 2R B 4 (R 47 7E 25 55 (P = 0.013).
FEFETINEIVE 2 (MOCA) FAEEGe T 22 22 5, HERE Bon i 25 A FEZH (P < 0.001) [ REZH A6 HE2H
[MAF1EZE 5P <0.001). Z5WXEIA 1B 5 2 R NV B F M R LGt 2 5. WAETE TR
A4t 5 BMIERE R, Wk 1 s,

DOI: 10.12677/acm.2025.1551470 1091 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551470
https://rfmri.org/dpabi

KA T i

Table 1. Demographic and clinical data of participants
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Table 2. Brain regions that show significant differences in ALFF values according to t-test
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Table 3. The three groups showed significant differences in voxel FC values between the right hippocampus and the whole

brain regions according to ANOVA
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Table 4. The drug resistant group and the drug responsive group showed significant differences in the right hippocampus and
whole brain voxel FC values in brain regions according to post hoc testing
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Table 5. The drug resistant group and the control group showed significant differences in the right hippocampus and whole
brain voxel FC values in brain regions according to post hoc testing
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Figure 1. The three groups showed significant differences in voxel FC values between the right hippocampus and the whole

brain regions according to ANOVA
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Figure 2. The drug resistant group and the drug responsive group showed significant differences in the right hippocampus and
whole brain voxel FC values in brain regions according to post hoc testing
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Figure 3. The drug resistant group and the control group showed significant differences in the right hippocampus and whole
brain voxel FC values in brain regions according to post hoc testing

E 3. RIFEFEFRLE, AU ESHRAEANESHAEEMEE FCEFRAEEZEFIMEX

=
H
A
&
il

DOI: 10.12677/acm.2025.1551470 1094


https://doi.org/10.12677/acm.2025.1551470

KA T i

4. +1ig

TERRFC R, RATCASUIMBRIREL ., 5 DA ARG, 07 T 54 A A L DI feE R, R
T 52 N AL ot B LA L, 2R T L R % 1 O 0 9 A 5 LA [X 1 53 Ty
R -

WD, EMRR BT 2 R IR, AEREAE ISR RGN R, BR T I e B I
00 £ 9 45 P J5 9 4 6 0 e T R A e D0 ) T B A I, %6 R ] R SR AR AL 9] (L
RNV I AR AL S 25 R AR EE o U T 5 U AT F Th B BRI X AT AR A TR T
YELMURR (2 25 0, B8 K T LA () R AR B S R PO Th Rl b e, DRIk R 2 VR TR FE A L
BIEEHE— BT, SOIRALAI R, A5 00 S A (LB SATT  Th A BRI, 3 B T 5o R
I AR ARG o 5 T PR AT I AT V2 DA R BRI R4 ) — 3845 [10], 754 AT ALk T 1
YL BRI BE R 2 P9 T BEFE B A, IXANTE 2GR PR AL AT AR I K, TS 5 BT E A R i AE
A, T R T T A R DR 5 00 26 1 D AR 2014 A9 P R 0367 80 . (DR SRATR S 00 M, ERE7E %
7 B LG I R R AR IR U SATEFE A B o AR IR 50 75 5 S AR 220 S 7 O A 22 5,
DA & AT R A G A TR A AR . 3o 6 X 30 F R A FARAT B T4 g T 7E S A 2 Th g i
ZAEH

5. &

HETHOE A — 2 KRRk, B, IANRIREARRD, HIK, BRI, AR
SRIY PRI X i D B HORZ M T e e — MR AR R 3R » T34t Bl A2 B R A0 i i PR FR 5 00 T R4S 1,
TEIE VAR A AT RS A AT RESE o FEAROR, ATV RIER A E M MR IR EOR, R B H BE St
HIsE T, A RO B AR R R B . BEAh, BATETRIYRFEAR, $UTZ P iT
NNTE 2 (A A B IR Bt IRE T AR s T FE A G vk DS R it . Tl s A R S 1E,
Blingh e, Biess, AWME R EEZ DTN L AR, AT LU A Fy B 70 A ER gl 3Lk
BRSO (0 S 2% 1, SR B TR BT VG T R AL, R a7 BOR M BTG U . @i
SEZR AT i, BRATTIYIEE BE 05 BE 4 i b TR AR S (5 BEATL A1, 2 T At B R T AT S T S
I 2 AL 2 BRI TR AR IR 70 B3 2R SR OtHT k.

SE

[1] Kobayashi, K., Yoshinaga, H. and Ohtsuka, Y. (2011) Drug-Resistant Epilepsy. The New England Journal of Medicine,
365, 2238-2239.

[2] Hermann, B.P., Struck, A.F., Busch, R.M., Reyes, A., Kaestner, E. and McDonald, C.R. (2021) Neurobehavioural
Comorbidities of Epilepsy: Towards a Network-Based Precision Taxonomy. Nature Reviews Neurology, 17, 731-746.
https://doi.org/10.1038/s41582-021-00555-z

[3] Lin, J.J., Mula, M. and Hermann, B.P. (2012) Uncovering the Neurobehavioural Comorbidities of Epilepsy over the
Lifespan. The Lancet, 380, 1180-1192. https://doi.org/10.1016/s0140-6736(12)61455-x

[4] Muhlhofer, W., Tan, Y., Mueller, S.G. and Knowlton, R. (2017) MRI-Negative Temporal Lobe Epilepsy—What Do We
Know? Epilepsia, 58, 727-742. https://doi.org/10.1111/epi.13699

[S] ¥OEEEE, RBG R, 5 1R TR R RO R BT S R, BAIIRARIZ, 2024, 15(3): 206-211.

[6] Vaughan, D.N., Rayner, G., Tailby, C. and Jackson, G.D. (2016) MRI-Negative Temporal Lobe Epilepsy: A Network
Disorder of Neocortical Connectivity. Neurology, 87, 1934-1942. https://doi.org/10.1212/wnl.0000000000003289

[71 Yang, F., Jia, W., Kukun, H., Ding, S., Zhang, H. and Wang, Y. (2022) A Study of Spontaneous Brain Activity on
Resting-State Functional Magnetic Resonance Imaging in Adults with MRI-Negative Temporal Lobe Epilepsy. Neuro-
psychiatric Disease and Treatment, 18, 1107-1116. https://doi.org/10.2147/ndt.s366189

DOI: 10.12677/acm.2025.1551470 1095 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551470
https://doi.org/10.1038/s41582-021-00555-z
https://doi.org/10.1016/s0140-6736(12)61455-x
https://doi.org/10.1111/epi.13699
https://doi.org/10.1212/wnl.0000000000003289
https://doi.org/10.2147/ndt.s366189

KA T i

[8] Siebzehnrubl, F.A. and Blumcke, I. (2008) Neurogenesis in the Human Hippocampus and Its Relevance to Temporal
Lobe Epilepsies. Epilepsia, 49, 55-65. https://doi.org/10.1111/j.1528-1167.2008.01638.x

[9] James, G.A., Tripathi, S.P., Ojemann, J.G., Gross, R.E. and Drane, D.L. (2013) Diminished Default Mode Network
Recruitment of the Hippocampus and Parahippocampus in Temporal Lobe Epilepsy. Journal of Neurosurgery, 119, 288-
300. https://doi.org/10.3171/2013.3.jns121041

[10] Raichle, M.E. (2015) The Brain’s Default Mode Network. Annual Review of Neuroscience, 38, 433-447.
https://doi.org/10.1146/annurev-neuro-071013-014030

DOI: 10.12677/acm.2025.1551470 1096 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551470
https://doi.org/10.1111/j.1528-1167.2008.01638.x
https://doi.org/10.3171/2013.3.jns121041
https://doi.org/10.1146/annurev-neuro-071013-014030

	磁共振阴性颞叶患者的功能连接分析
	摘  要
	关键词
	Functional Connectivity Analysis of MRI-Negative Temporal Lobe Patients
	Abstract
	Keywords
	1. 引言
	2. 研究对象与方法
	2.1. 颞叶癫痫组
	2.1.1. 纳入标准
	2.1.2. 排除标准

	2.2. 造成对照组
	2.2.1. 纳入标准
	2.2.2. 排除标准

	2.3. 数据采集
	2.4. 数据预处理
	2.5. 统计分析

	3. 结果
	3.1. 人口统计学和临床特征
	3.2. 颞叶癫痫组与对照组的ALFF差异
	3.3. 三组间的功能连接(Functional Connectivity, FC)分析
	3.3.1. 三组间在右侧海马体的功能连接差异
	3.3.2. 相关性分析


	4. 讨论
	5. 结论
	参考文献

