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Abstract

Epilepsy is one of the common brain diseases. There are nearly 70 million patients in the world,
which has the characteristics of seizure, transient, repetitive, stereotypic, and has adverse conse-
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quences such as brain function decline and social psychological disorders. The majority of patients’
use of anti-epileptic drugs, can get very good control, but 30% of patients to the existing an-
ti-epileptic drug treatment is invalid, called intractable epilepsy (drug refractory epilepsy, DRE).
Although refractory epilepsy accounts for only a small proportion of all epilepsy patients, frequent
and severe seizures seriously harm the health of patients, resulting in poor quality of life and in-
creased mortality. At the same time, refractory epilepsy also brings a heavy economic burden to
the family and society. Therefore, the study of refractory epilepsy has become the focus and hot
spot in the field of epilepsy in recent years. With the progress of research, and the discovery of
new treatment techniques for the control of refractory epilepsy, it has brought a good prospect.
This article reviews the latest treatment methods of refractory epilepsy.
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1. 254877

1) b BARVE o CRiPEIH . SUREPERE . RIS 2 2 - PR 2 . A IR S
REME AN R Ak A7 . B8 Tl TE BCE Y 5% GABA ThRE, ¥RA RIFRCE, EX T HE oIS AR FH AR
BN, RO T MR PR PR 5 T R 22 B A (5 P AR 1 8 I (s 24 4 r) 3G i) g LR B R[] [2] RIS B
BREW RS RA R, WREMIZENELE. LRI, I SEO R, MERK T RE RS, b
b 16.29% [3]. Bk LT AR RAGZWT S T HURRIa T, 7R 5 RN ) Y REAT I, 7E 2 d NIE
P 2GR AR, W@ A 23 d, HAERIMNEMERN TS, GIEERE A G (19G), MUAEE S 5 Hs%,
AT 250 SO 200 G 28 SN, AT DRI (T R B, 7Rtk b, M QM BOIe 25470 i % 56 4 (1) ot
T E OB R G TTEAT 0], AT S 4 R P R AR TR, SRR S OO 25 M
F RO R, B AR G BRI H S Be BRER (1 m] A5 280 IE R BUROIN 2540 51 R IR S s AR [4] 0 B Hrais
BRE . BUBIR 2500 A VYRR VR T 9T RO Y, IR R & DUAE Pl A 80, O R AR IR RS (A
B Ba /(5] AR TSR ARIR I 7 TR 2, e R I FHACRIE TR R . K T 5256
A ReE— 152 [6].

2) HNIMAR —FhGOK TR, IR T A BT, 200 P ) PN e P TR B 9 M, e
P VRIS TR A M. B, B35, mRNA 1 miRNAs 25)48 4 381 5l 42 4 J5 R i 214
J AR T A AR . RT DA A e i R B A SR 3 AE B 7], AR AN miRNA 7R
BFE T BARKMALRTVER, R 2 R BB E M ThR8].

2. MR

s, BEAE SRR D, UIBREUR A A 2 1 R R A BB R 77, SR B4 &3 1A
kb ENLAEMI TN REIX, BB A A e RN T e 2 BRI F-ARVG YT . 0 TR, WA IEEAR &
JN— PRS2 (RET

1) 2 fiit ) (transcranial magnetic stimulation, TMS) 3R [ 1985 4F 3 [H A #2 Y J5 ik & g By —Fh
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SRR AN NI 7T TR, AT 5] Y PR 2 AR A H R £ 0, w0 Y Ay B IR e X . FE
BFRRE T, TMS EZ T4 & POl 28 G AR I) RZ Xttt CAVPAS BURUIR 2505 K ks, I ]
PR BRI R b 5 R X 3, DMEREAT FARYIBR . A E5 TMS (rTMS) /2 i B AN [R5 26 55 B (1) 5
SRR, AF BRI RIS RG KR FEE:, C&T 2 TR 2R &m0, Bl ey
FRREE: © TMS PIRKFRINEIAE B AT ARSI AL 1 )2 1 A5 1, rTMS P2 [ KRR NI /E F rT 7R TR T
JEFRREE—ANZ /NI [10]. @ 1558 GABA UEIERHIHITER . @ rTMS 077 MEVA TR B )t 5 5 fuh pry m]
TAVEAROG, MUF R0/ IN A MG VRN (8387 30T BE SEAF[11] . fRAT(<L Hz) i) rTMS W] U R B J= 77 A 4
HIVER, @(>1 Hz)[¥) rTMS 250 B J2 =X ar A A, B R T DO RO« e XEVR MR 16 97 1 2
% H 0.3~1 Hz ISR A & — Fh 22 A a7 752 [12], B B B 0 A RBF FEAE R 706 RI%E 8 TMS
HRIT S BRI . SR FREEm 8] T RESE) . 1R T T ARSI &% 7, IRULi su st R ok %= 7=,
X T EEAWT R R B

2) 2Ll (transcranial electrical stimulation, TES) CE NHLZGRUR AR R N EIG YT, 1K TH AR 45
L L B AT I LRI o

a) 7% B H )k (transcranial direct current stimulation, TDCS): & — i i il 4 1 26 4 A sk A Ak
AR R ENAT AR N TV, CWE A 4. G0F H G EE[13], 38 H AN BRI EAG f 2 2
PR, BHARRIBEEE N B 22t v, TR IT S AR SRS A, IEEICRE A8 ORI BT IR 2% g R
Wi AWFRILYIIL TDCS i FEARAE VA T 8 2 K JZ N Ve T AR s e, DA &
YESZ[14]. Kaye SF[15]EBUES: 10 K ks FEBIM TDCS JR 97 M N B3, SR E R K2 HEETE
TEYT WAIRIF 8 JE BE U 3 IR R A A ZR AR T 50%, AH4F (TS 2 J& N R AR T B B2 Ya . Y
% TDCS 7 MV YN A — €57 280 BIRARIER 5 [ B o Bt LA 4 7 s BA Bz hilk AE, ARkA
R BT

b) £ /22 i HEL il 4 (transcranial alternating current stimulation, TACS)/& —Fuks () 3E18 AR 5
2o LTI @ A8 A M Sk 7 A5 3 B4 P i 28 e, e et [0 200 A 738 9% 1755 9 Al 140 o] 98 ke AT 8 45 K
MBI DI BEAARI T RE . T2 N 75 D 6 VR 42 R0 0 T F0UT 72, R A 28C8 v oA 2601 ) e A 50 5 Wi
PRAEIR[16]o Xf T-HEVEVERR, — WEEHLOE X R I I8 1IE TACS HIy7 2, 45 R EIRIESE 3~5 K. 2 mA.,
3 Hz [f) TACS Hl e FARIEUIN R AAEAIR, (B 5 AR 2= R LG £ X[17], BRI 1~2 A H R
RAEPZ T B . XU 55T TACS T BAWIHAR R, SCBmA R 2 AR YR VA 7 15
Fa

3) Mo IA] F T (laser interstitial thermal therapy, LITT) 2 — Rkl AR, LIBIEAEH MRI 5|
TNRURAER BIE 51 RSN R AE ORI X 8 O PR BRZ X 8. XM EI I FRIEFE AR, R
Ji B TR G RAE R ik 60%. (H5 HARFARITEBIIPIRA)ME L, LITT B8 R AW = R I
WiEme HATKT LITT AR, AHIERR, SR BN LR F ARG &R [18], i, LITT 1
RIVERIEA I 28, FOARIE RN, BT S RAERRN T ARMLL, EREEDR, HARG
MIATE AR AN, BARJGANAEER B EE— W K. LITT BmEIE LRI A A Sk, 85 m] Lhid i 2544 .
RIE AR (FE PR AR5, I i B ) B RS 55 9 R IE) o

4) [P ) (responsive nerve stimulation, RNS), # F—F#x v NeuroPace By 5 £ W
SN AT H R A 22 70 TR 5 L RO A o U2 — A, NeuroPace fEANAAN, 285 B 24
R 28 0 1) S5 TSR 326 E ke DA AR R A A - RNS S R AN 2 B K AT T 20 . A i
SRR, BEME ARG 1~2 Ko Jay kb s o i & AF B0 85 I8 2 RNS VS E F ARG £
Ko KT HSEAIE S VIR 8 (B W B0 A eIz 5 2 S HAT), RNS 897 RT3 AR R AE
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RN E AL, HFEEEEE IAARI[19]. RNS A5 BGL R H I KU A .

5) REFE ML (vagus nerve stimulation, VNS), 38 ixk 5l ¥4 250350 6 0K 2B A8 28 1) R & 328 K8 I 1) el ik vk
DAFE R R AE o X BUIE 299076 T7 RO 22 10 o b P G 20 P 2 3 T 32 25 T VNS, A il ey 7 vl
3 AR R A AR A L, v E & A RI[20]. SR VNS AT RE 58 48 B e & 1F
B AR AR AN TR 0 88 ke, S FARITE R —Fhikd. VNS RN, & Framm s et
FARAFBAMER NI KE) 50%HIH:5Z2 VNS V697 IS TEF A DA H B0 A VB 5w 7E
17 VNS FARIGFE—REIZFK . W T2 EH VNS AR &3, HAEE T A 7 2588 0] LU ik #%.
VNS (R F AT A G35 75 5 WimE . WA P2emik, R i . RN ECE R AN IE N f# ] VNS,

6) VRSN R (deep brain stimulation, DBS), J&—Fp& 15975, FI A RSEoR 2 ) 5 w1
(DX e o g PRI T8O AE 5 R R R R DX 3y, 0 o 8 TR B 2 a0 A G R DAKE Ik i el F AR R I 3
H bR X3, a0 — e b &AM R T U ISR 240 2 K2 ) LE R %, IE7EfEFALEs A5
SR NBE 1B L T $04T DBS HiAR(CK 241 DBS R 7 &0 /2 755 B 1 B3 TP AT o X e N s 5 14 7 F
%, DBS @M, W LT EOE T S04 RS [21] . X T IEE AT BR B0 kb A 3k 35 R 3 A
BT FADF AR VLN 5%, DBS A REtH & —Flikdk. 5 DBS MO KR A i & s., diZbEhg
FIHIAL .

7) TR T, INERBAL AR R 3 BN K RO R B B A 2 SRR 5T i AR
BEVT (5 1.3 4E)Hr, VNS SEEEPERT T84 &5 UM ARSI B 73 LU % 34.7%, £ RNS 5t , B
U 2 4F 5 AEA O 4RI, R R AR IR R AL 5 0 53%. 66% A1 75%. Xf T DBS, 2 4. 5 4R 7 4
() FR AL A 53 ) 9 6% 659% 11 75%. RN G K MEZT71H, RNS F1 DBS Eb VNS A AR i o Ak,
KIBE Vi EE Bon, 5 VNS HILL, RNS A1 DBS 7 FAR I & 1 452 77 1 364 2%[22] .

3. RE

XEF AR RN, JCRPURIR 5 MIR)T . PRI, B2 PURIR 25k & R BEER B 1R TT A
HNIBARIGTT I BEMRAOIE . R R . AU B2, MEINZMIZGRE  iAA T
PRy MERGRAGE. MARBAEBE . AR RENIE 2 Dh RER 2 45 DUE T e F e S BRI T 77 &
(e AR 5 P TSt EE L, TR AN R B2 U, T H S kG0, Tl MIZEIE
BRITRR, HRAE, AW B R OERIAE SR R . REERURIL, Fagl, RUsIT.
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