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Research advances in responsive neurostimulation based on a brain - computer

interface for the treatment of medically intractable epilepsy
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Abstract: Responsive neurostimulation (RNS) is a closed -loop neuromodulation technique based on a brain - computer
interface (BCI). By implanting intracranial electrodes, the system continuously monitors and detects abnormal
electroencephalographic (EEG) patterns associated with epileptic seizures, and RNS uses advanced algorithms to predict
impending seizures and deliver targeted electrical stimulation, thereby mitigating or suppressing seizure activity. Since RNS
was approved by the U.S. Food and Drug Administration (FDA) for the treatment of intractable epilepsy in 2013, a number
of clinical studies have confirmed the efficacy and safety of RNS, and clinical trials of RNS have also been conducted in
China. Recent studies have shown that RNS has good long-term efficacy in reducing seizure frequency and improving the
quality of life of patients, but device components and stimulation algorithms should be further optimized to improve the
precision and safety of treatment. This article reviews the closed - loop stimulation mechanisms, therapeutic efficacy
evaluations, safety assessments, and future development trajectories of RNS, in order to improve the understanding of this
technique and related research advances among clinicians.

Keywords: intractable epilepsy; neuromodulation; closed -loop nerve stimulation; responsive neurostimulation; brain -

computer interface

BEETE 2308 TEZRIH (AHW]2022b004) ; 5 ERREHOR I B 25— B2 B B2 2 N L RBIBE G 4r 2023 4R 235 (MA12023C004)
1 #5 B #3:2025-03-10; &[5 B #i : 2025-06-03

EE B kA3, I Sk (&AL 0] B AE %2 . Email:13865175089@163.com,

BEESR A5 W97 ) EE AP L BISMEHAYT o Email: giantuobing@uste.edu.en,,

« 89 -



2026,53(1) SRHAT, A BB 119 SN A 2 AR TR 24 XA O 1 BIF ST U http://www.jinn.org.cn
To 2 B UL IR PR 2 RGN — I A AT VR o T A — i A AEVE S , 7 i i 28R

BRZ97 000 7 A5 3R 2045 1 000 J3 (18 %5, BEAEAT 7
45 T3 AN P 20 13 RO R R 2 s TE Ak
B8R 25 W METR PR N (drug-refractory epilepsy, DRE) , Tl
X PR AT L TR T A AR T B
TR 10 B AR S s O A T % U IX
(seizure onset zone, SOZ) , — H A Hf SOZ, 0] 5L Jifi T AR Y]
% (AT a8t i 10 B AR 55 ) R T SE B B, ST A4 e
1] fiki FL P 5 SR AT EABE R iR | ) O ) B
PITEE . SR A T HBE R 38E G UIBR TR 19 DRE &4 (1]
0P XS R 81 S AR L e DX YR 45 ), o 22 I A
BORME N —F BT 3R . AR HOR & —Fis i 14
P Bk IO R A IR YT R A R E M 4
ﬁ'”}%((vagu@ nerve stimulation, VNS) . EwrﬁiﬁEﬁﬁﬂfsﬁ(deep
brain stimulation, DBS) & 52 i P # 22 $ i AR (responsive
neurostimulation, RNS)’%’E” o A VNS FE vk D R A& AF
W5 TS N B IRICR A PSS 29 45%~65%
19 VNS TR B ETEAR T 1A I & A 430 38 0l 20 i ot
50%"4 . DBS W3 iod B A P AR 0 A 0t T A
F LRI AT BRI e T 43.4% TR R 7E DBS RS 145
IS I A 4 3k > 50% L L, 74% Bﬁ%%f*F?fﬁ
A & A SR8 50% A 11 R AF VNS FIDBS L i
B B E TR B T T EEQQT”E’J VNS4, 3X 2 i 4%
AR g FEER R, AR 7 A 2 B2 T F 4 3l

K2 T B Sk R, i@ﬁﬂﬁmﬁwﬁféﬁ%’ﬁmﬂ
AL AR YT . L RNSHE R % A ph 22
BEHE A, FEF WP O (brain-computer interface, BCI)j:T
TR T DAY B el 22 G X, T LA o e b R 2 A
XoF B0 DX R AT 3 A b sl K A
1 RNS#HES

P T & VA R IR T R A X, F & — P g
{8 S I A iy S O L i 8 5 40 S SRR R ) P A
2R A LAY TRy A0 iR 98 (19 B A5 . RNS &
G521 FK T A0 AT S e i e S 5 4, 4 L TR
TE P 2 T (AR A 2 20 o 8 Ol T DATE (RS i
WIFTHL ), 3 i T 2 TR O A A 2 TR R )2
F M, 5 W M P B G T B 5 R A VR S 1Y
SR IO FRL A S Al 2 R e AR 1 R ) BT
b Kt S T 4 ko e ) 98 DA Lk B0 R AT (B D)
2011 4F- Morrell %™ 42 3 T — 301 RNS i/ 77 DRE # Fifi HL AL
6T BRI A I A 45 21, S TG PR IR 56 78 40 1E B T RNS
()2 4P 54T 30 . 2013 4F 26 [# NeuroPace 28 A iF & 1Y
RNS &40 4-1% FDA S, 1 TIRI7 R T 18024 2okt
(1) Jm kb DRE, M I RNS 7E 35 [ B ok — B0 B 24 1936 97
DRE By 28 B B0 2 o ARk, FREW T R 1 1E 7 Ak
RNS [ B 5% , 22 5% B e B 26 FF J T 0 7 [T B 1 i iy
P2 R S6)T DRE, BUS T — & vk

H : bl MWWV‘WMW hfedut—

5 ;J“v“l..\"'nw"ﬁi\ x,Kwn‘mwf‘w'wﬂ,}w\,"“pql'\.

L R AT S ST s

A e NI AN g g

J\"\/‘”‘W""“’ ASacha s oma'd N‘r"} \‘/‘ J \1 /\'»mw’\-/\,,..wu’kvl Juw‘wwwwwww

Wl SR i

B 45 T I T 25 TP — AR W R U PRI — W 1 36— K

AR BB B IRER O AR C oAb 2 R 3 5B
E 1 RNS *ﬁ)\ /nhﬂt'i)}»;r—%}ﬁg

2 ETFEMHUNEIARSERIE
J R A 2 0 AR G Rk S N IR A B IR sl

FRLAIE T S PRI FELA 5 5 >4 i P 15 2 B A IR o P9 B
P, o 22 R0 g ) Tk e A e e e AR A P T O

- 90 -



2026,53(1)

SRALAT, A - RE T RALER 11 SN b 22 RIOR G T 7 245 W T P Ui 1) AT 2 ik J

http://www.jinn.org.cn

DAPD G 2 7 NITTE B T — 4~ P R pf e e i
ARk, W 2 il AR B N TF 3R R Gl R R G K
oA A B — o AE TS A WA 1 e A B BT 3h
AT, (EA R WU A 23 A B 3
S, 2016 4F Spencer 253 11 SHAE A RNS 2 K48
i P A A B i R A R S P S S DX
I HAr M s H B i 2 A R A & 1 2 PR R B Y A
WA {1 4 w7 78 1] B IS et B3, -5 W — o 3 30 o A O
M2k R G IR K AE RN E S0/ BIERCT
o XA AR AR 25 AR TR B B AR A Ak
0 S ) 9 T LA 4R TSR SR T ARG M L X L R AR X T
TR R 00 S e A . AEIORR A& 1 T30 B & 1B I XURS:
W, 45T — s e NS P IR TR B A0 1 I 19X 4% 1)
i, #2580 F DBS [ FF R R BGA ST A9 7E T

TEH S s R g, BCIiiE 2 CEE M A
@, BCTJ&— i o £ 37 K 5 415 15 4 =2 1) A9 1922 3%
2, ST B R A (A AR 3 3 S s ) v AR e 22
ARG 3, BCURE I L {55 55 Ak N T e, TR
PR 18 i ok Bl 38 K 19 1 % T RED™ . 7E RNS H BCT &
R 3 o 1 U kb P i P R S B 9 A 2 A 1
P38, AT R B — BT — i 4 A B 2R 4

I 22 LR, N4 BB N 9000 & 1 T AT
S8, )2 R P i B4 5 B0 N R 5 2 i) A A A A
JE TSR | W AR & 1 mRS o 00 & 4 5 B iR
Pl 2 ) 38 2R 9 3 R W T R ) R g L 9 B
FH ZFh 7 5 T B DU S5 3 205 e i A T R
2 A B P A5 5 B A AR b, R T L W I Fl v B 3
A AL B 2R Bl iy i ) TR LT PR AR
SE ST N ) S BRI L TG B, 0 2R SR ST A L B
Jew B I PO A AR R INRTHE RS P
FEU 22 0o 28 1N 90000 & 1 i R F0000 1 B oA A%
Truong 25 WA T I 05 L BS B 45 34> O B 5
B Sk Bz i L T A G L BRI FH A R 2 ) 46 o 3
i FEL 5B A T 2 VR TIO , 132 1 34 v g LB I
() 7 B A3 905K 5 81.4% . 81.2% Fl 75% , 153k 843 51 g
0.06/h.0.16/h F10.21/h, BEEWFFEAKITRA , BB Z 1Y)
B FHR 28 ) 48 A5 80 T R VE T |, 40 Hussein 251
PO A 2R P sK o PR 2 W 45 A B (semi - dilated
convolutional network, SDCN) , ] Kf 3k Bz i v, (%) - 441 & A€
U R A ST 2 98.9% ., R, BEE N T8 e L, i
i AV W L TR 2 v R RO VA, Al 25 4RO AK RNS 1Y

AL T VNS & DBS J497 DRE, RNS 1 Ay [4] 25 48 22
P AL A5 A AR 22 - QO 3o VRS R A B 17 J22 Fh R S £ ki
HL 0K S [ 3 G T, 3 T BTG A, 20 1 2 i o 26 L i
SR R VBRI Bt 45 7 R R B8R 10 DR A AT, DA AT

« 01 -

VA3 G 1/ 22 N 00 B 1) R SRR, KRR b sl 2 4 52 R 35 T
AE 25 £ DR (4 IV D 5 Q)P A4t 28 0 38 AR S T 3 5k
2 00 ) s BEL DT Ao 28 e 2ok B2 ) A b i e A s/ 2 1
I LA I 114 P B 3o 22 038 T Kok S0 ek s £ % 2R i
e A A% A 1% 5 P R A R A T R U I A, AT
B XN 2 A I A0 B X T & 1R R
I P18 S s AV 0 5 % A A Ao 2 8 s G B B B,
HLER 22/ URBE 2F 20 0] AR W s R X0 & 1 RRAE S i
RGN Ay B3, AT (A5 00 38 e o , oA B A & 1 o)
W KA
3 RNSHIRRISIMESZ £

VR —FpBIHT A b 2 8 P A, I 4F 2R Z2 3301 IR it
BSUEI T RNSTERYT DRE T HIRA . M 20054F 121 %
2008 4F 11 A , 4 240 #4528 % 16 35 [ 32 KGRI 5 AL
FIALH oA 191 £ 323805 78 31 UL T #2003
A FLRARA . RIS T X2 E DL 11 B L
{51 Bt AL T 22 93 7 AL (32 32 0 38 ) BRI 3% 2 COR 922 32 30
W) A6 12 IR E W67 4RI & VA0 SR A AT
W70 37.9% , MR A2 17.3% 5 it 25 15T 8] A9 4155
IRIT AT R — R T R S A A B IRIT R AE
BRI 41.5% , 10 BRI A0 20 9.49% 1 5 3X Uk I RNS
ZY e B E RIT R AL ME DRE 82 i R VEBUR , BIF sk
I 1 8 ] 4 S TR 5 . 2014 4F , Heek 25 & A6 13X
— BEAL U X BRI PRI 50 1 2 4F BE D745 5, 5% RNS #
I R R AR08 B ALECE o L EAR S 56 146
F 44% , 55 2 i85 53% 5 ;X — L5 R —F JRAE T RNS &
SRR AL, 7E 2020 4F Y — TR WA YT IR 9T,
12 53050 14 256 B & E AT T KGR 9 4R R Rl 1, Horp
230l iR 25 THGE , 45 A W s B0 & A A58/ i o
PIECE 3 AR O 4RI IR R 759% , 1243 CIRR A Vg0 =50% )
H 73% , 35% 1 S8 B R AR EE 0 290% ; 1AL, i 5T
K IN18.4% 1 B3 (47 B)) 76 2 /0 1 AR IS [E) 9 58 2 E K
PE T ) 629% (29 1)) 5838 76 AR Bl 7 B AT 8 DR 455 T
RARIRAS S35 T & AT 1) 2 3.2 4E 2019 4F Elder
SEUSIRAE T 3 49 RNS A A i BT A% (4 DRE B 3%, KK B
Vi i 3 491 35 R VR B 340870 50% DA o ik SR 2
B RNS ASAELAT R4 04K 307 8, i L Bt 5 s ) ) 9
B, HACR N

AR RNS RGE E 2 OB (48R &t
JL# DRE (RF s B TR R . Falls %%} 2018 4F
% 2021 4E 432 RNSHE A Y 22 4 )L 2 B 3 R4 1 [ At ke
GIHT EE S TR 86% 1 B A WUIN & VR RI/D EE  50% .
Bercu %204 6 1 8~17 % W LI HE4T T 5~39 4 H (F
BT i 14 4 ) G, % BEHAE & 1 45 %
Wl D T 43 I TR S S0P 50%~T75%. Curtis 252V B % 20
BIAF IS TE 8~21 % (1 )L B £ 3 [l Joi P 40t UE 5, RNS J2&



2026,53(1)

SRALAT, A - RE T RALER 11 SN b 22 RIOR G T 7 245 W T P Ui 1) AT 2 ik J

http://www.jinn.org.cn

— etz 4 HTEA SR T .

RNS RGEER 1 10 35 FRARUIR A AE A, i ) i 1Y
A3 BRI D RE = A T B IR . Morrell 55 22 AR 4
DI TR 5 3¢ (Beck depression inventory, BDI) Fll AT
2FWF 5% L AR 5 3R (center for epidemiologic studies -
depression, CES-D) Al i35 W] 4] £ 52 RNS IR IT 19 (3%
154, LT BE R4 ARG, il B r R4k
DUEE I B s . A R o FR A IR R A SR
BT o) P95 B2, L3 S8 PR I A B RNS YR YT I I &, HL7E
RNS FAEH M 24EBE VT, B AR R 2 5%
Mo TR B2 M B h R BT TR T R R 5 T
P9 R 1 T TS D BE A /N R T 5 X
S 5 D) BR R B B A AT DU AR S 1Y
H AU REVSGRTE MU B X H > R M T
RNS RGN %4, HAER LR O T i RE i N T B

B PG AT R AT JR T RINS 91 RIS , Wang 252047
BT 20224E 3 &= 12 A ER R E RERE A HR
7B L R g A BT Ry BE ~ Be e 5 — R Beik 3K
= e A L T JRE 119 10 3142 52 RNS VR YT B 1Y AR 5 B
VIGER AEAR U BETIIN , 10 151 38 - B A A E AT AR
42.1%;; Forb 7 ) S B Vs ek 34 ) R BE DT PR &
VRSB0 61.1% , Hoerh A7 1451 738 AR e ARAT Wil &z
Vi o WITT KA 27 BB IR 58 S Be th Bl iR 1 T 2022 4F
3 % 11 A JFERNS TR DRE 5 AR JFBEVI , 2K IR
BEVTI 4 5] i85 BTN A A ERH I8 <109 , 2 s/ >30% 5
404 A B AR H B <10%, 2 Bl A>30% . FARYE
RV A RNS FARE ARG BARAMAR FEIEE0A
BT

K TFFARIFLAE K %47, Kusyk 5628 %F 541 4]
He 52 RNSIRYT W B E AT eIt ARG I R AE KA RN
18.9% , J v i UL () 2 A A RO IRy | B A Bk g i A
7. A% 5 FEUR S A I, A AR 2 A i K AR
3.1% ; oAt ik A A B AL A Bl B ik A= ok S5 B0RI i o K Ry
WA TE A TPOLANR S5 IF R AE , HATHLA RNS i F AR

FICT IR Bl iAE , X EE AR UE T RNS I PR R FH 04 48 X 4¢
Sk
4 RNSHIREEE

RNS1E R —Fp AR L EEH AR, BRiC A& 26
PRAGIETIE B A 0Pk (R 1) (AT 75 22T J 5 22 (I DR AF
FERAEUE RNS {7 R0 S e 4k, I BRI 1 s HEL
BLIFP 28 B A B R 25 4RI T 2 APl 2 . RNS R R A&
3150 S ATk sl 25 1 PN g e L B8 B R 0 DB
SIS AL H R R LA S B ML i A 2 — X R Rl
BREBF R AL T 32 50 A R R o L TR A BT X R
Il PR = A= K it 95 3 1T LA atE— 25 AR iR 7 SR s, I it
G ARl 2 X 45 (R B . AT IIRIT R W, 78 R VEIR1 3D
F14) L TR0 98, JHLC [ 2 2550 1T R XoF i 3 i R 45 SR ELAT [l
BER .l RNS R Geny KR 2085 7E ol AR T
okl IO 245 5 KA RN ) RE , A 28 0 PR 0 T L D 246 ) A5 1k
(1R B AR L K P90 246 T sl R AR A 5 o R R 3R
ATl S SO I 45 A T 2EL A T AT s i R SR, X
— Rk AL T 0 26 BRIV AR B, 2% BRI I AR 1 iR JR
Wkt & RS2 B2 AR 4 S8 T ek sl . BRI,
P2 TG TT 1 AR 7 1) 1T R 23 VB X Ja kP 0 2 1
DX B8 1) B ) 92 At R IR0 265 v ) e T RE Y o, X BT
B — 25 B 52 A0 2% I 25 K RN T L S RNS R 48
(TR AL B BE Al

BESLI RNS 1 5 KITRL, AR I 75 AR & R R )2
A7 B B 2L e . DRNS 845 Ak, 6+ 1 A AU
P2, e L g /N AL R R K e ka3 s 7EAH
[FARBUT , A S B BORN 33 38 B A I [l B G X
— AR 0 R T3 A X SO ki L B A G o
JEE, DT B A 268 EL 70 40 Hb el R 000 A 1 ) 30k 2 17 300 ki
FLAE 5, o T A 7 9 S, iE I VR T Y
SR 5 B /N A B4 ) Bt SE 0 38 #8 FiEL 9t A 2 0 AT 7 i
. ) A 2 T B e ) B AR A, 33K Ay B 1 K B N i
F BRI A B o ()T PN i R S A B33 ) A
b, BT A S AR AT B0, FURSR AR (2K i iE 5 5

F1 EWMERIREILIERNS FFRUCE

i BE /Rl A/ B %R Tk
Heck CN, % 2014 191 Goit @ & A AR 6 P AR ECE o W R 1 F A R 44%, F 2 535 3] 53% [16]
Elder C, % 2019 3 KRR B 341 & ZARFL 3 M, Y 50% vA b [18]
Bercu MM, ¥ 2020 6 B R AR R Y B ey PALHE 50% ~ T5% [20]

B IR A AR AR, 0 P ARl 5 F 9 Rk B 75%, A F (IR RAR B 250%) A

Nair DR, 5 2020 B0 300, 350% 1 3 H A A AR 290% 1l
Falls N, % 2022 22 86% &Y % & i IR KA IR F R Y A 50% [19]
Curtis K, % 2022 20 57% 4 % % FaJn AR F R A8 L 50% [21]
Wang K, % 2024 10 3 R R AR F K42, 1% [26]
H AR, ¥ 2024 6 445 % 04 Fa R KA B KR Y <10%, 2 4) % R >30% [27]




2026,53(1)

SRAEFT, A LT NHLEE 18 S5 0 A 2 R IR T 25 MR PO 1O A 1 R http://www.jinn.org.cn

IEHEATRRIN , X S 0E BT Ry kMO 7 805 AR
B R — TG, L RE S RN I Az T A2 R
F TG [0 245 32 He P, 0k T A1 2l ol 20 R 2 RS 0 A
FH T R 19 266 745 o, AN AUAURIBR T IR B k. (D4
TNTERE, B AL 7 > AR 2 > BOR K B4R T
RIS 2 G (149 T A6 57 RE 7, 308 1 X fl % 30 P AR 2R A 1)
0 IR ek AR I P 55 255 20 A, XS IR A 1 e [ A
AT S, M SE B AP RIR YT o SR, TR 2
TR TR B SRR (E S R A5 ) 2 R, T B
— XA AT T A SR R 58 )

Wi 25 H AR B AN WT 25 RNS A5 58 B0 36 97 ME 36 T

32 e AR 22— D T S 2 R 1 26 6 25 L
R ST 2R 2 T TR 0 D7 16

(1]

(6]

[7]

(8]

[10]

[11]

[12]

2 £ x #
THIJS RD, SURGES R, O'BRIEN TJ, et al. Epilepsy in adults[J].
Lancet, 2019, 393(10172): 689-701.
LR, TEL I AT A M. i 52 B R R
#t, 2011: 50-62.
BUZSAKI G, ANASTASSIOU CA, KOCH C. The origin of
extracellular fields and currents--EEG, ECoG, LFP and spikes|J].
Nat Rev Neurosci, 2012, 13(6): 407-420.
TOFFA DH, TOUMA L, MESKINE TEL, et al. Learnings from
30 years of reported efficacy and safety of vagus nerve
stimulation (VNS) for epilepsy treatment: a critical review[J].
Seizure, 2020, 83: 104-123.
YANG J, PHI JH. The present and future of vagus nerve
stimulation[J]. ] Korean Neurosurg Soc, 2019, 62(3): 344-352.
WONG S, MANI R, DANISH S. Comparison and selection of
current implantable anti-epileptic devices|J]. Neurotherapeutics,
2019, 16(2): 369-380.
SUN FT, MORRELL MJ. The RNS system: responsive cortical
stimulation for the treatment of refractory partial epilepsylJ].
Expert Rev Med Devices, 2014, 11(6): 563-572.
MORRELL MJ, RNS System in Epilepsy Study Group.
Responsive cortical stimulation for the treatment of medically
intractable partial epilepsy[J]. Neurology, 2011, 77(13):
1295-304.
YANG YF, WEI PH, SHI JW, et al. Early assessment of
responsive neurostimulation for drug-resistant epilepsy in China:
a multicenter, self-controlled study[J]. Chin Med J (Engl), 2025,
138(4): 430-440.
MOTAMEDI GK, LESSER RP, MIGLIORETTI DL, et al.
Optimizing parameters for terminating cortical afterdischarges
with pulse stimulation[J]. Epilepsia, 2002, 43(8): 836-846.
SPENCER DC, SUN FT, BROWN SN, et al. Circadian and
ultradian patterns of epileptiform discharges differ by seizure-
onset location during long-term ambulatory intracranial
monitoring[J]. Epilepsia, 2016, 57(9): 1495-1502.
SUI YN, YU HL, ZHANG C, et al. Deep brain-machine

- 03 .

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

interfaces: sensing and modulating the human deep brain[]J].
Natl Sci Rev, 2022, 9(10): nwac212.

THOMAS GP, JOBST BC. Critical review of the responsive
neurostimulator system for epilepsy[J]. Med Devices (Auckl),
2015, 8: 405-411.

TRUONG ND, NGUYEN AD, KUHLMANN L, et al
Convolutional neural networks for seizure prediction using
intracranial and scalp electroencephalogram[J]. Neural Netw,
2018, 105: 104-111.

HUSSEIN R, LEE S, WARD R, et al. Semi-dilated
convolutional neural networks for epileptic seizure prediction|J].
Neural Netw, 2021, 139: 212-222.

HECK CN, KING-STEPHENS D, MASSEY AD, et al. Two-year
seizure reduction in adults with medically intractable partial
onset epilepsy treated with responsive neurostimulation: final
results of the RNS System Pivotal triallJ]. Epilepsia, 2014, 55
(3): 432-441.

NAIR DR, LAXER KD, WEBER PB, et al. Nine-year
prospective  efficacy and  safety of  brain-responsive
neurostimulation for focal epilepsyl[J]. Neurology, 2020, 95(9):
el244-e1256.

ELDER C, FRIEDMAN D, DEVINSKY O, et al. Responsive
neurostimulation targeting the anterior nucleus of the thalamus
in 3 patients with treatment-resistant multifocal epilepsylJ].
Epilepsia open, 2019, 4(1): 187-192.

FALLS N, ARANGO JI, ADELSON PD. Responsive
neurostimulation in pediatric patients with drug-resistant
epilepsylJ]. Neurosurg Focus, 2022, 53(4): E9.

BERCU MM, FRIEDMAN D, SILVERBERG A, et al
Responsive neurostimulation for refractory epilepsy in the
pediatric population: a single-center experiencelJ]. Epilepsy
Behav, 2020, 112: 107389.

CURTIS K, HECT JL, HARFORD E, et al. Responsive
neurostimulation for pediatric patients with drug-resistant
epilepsy: a case series and review of the literature[J]. Neurosurg
Focus, 2022, 53(4): E10.

MORRELL MJ, RNS System in Epilepsy Study Group.
Responsive cortical stimulation for the treatment of medically
intractable partial epilepsy[J]. Neurology, 2011, 77(13): 1295-
1304.

LORING DW, KAPUR R, MEADOR KJ, et al. Differential
neuropsychological outcomes following targeted responsive
neurostimulation for partial-onset epilepsy[J]. Epilepsia, 2015,
56(11): 1836-1844.

GLEISSNER U, HELMSTAEDTER C, SCHRAMM J, et al.
Memory outcome after selective amygdalohippocampectomy: a
study in 140 patients with temporal lobe epilepsy[J]. Epilepsia,
2002, 43(1): 87-95.

HELMSTAEDTER C, KURTHEN M, LUX S, et al. Chronic
epilepsy and cognition: a longitudinal study in temporal lobe

epilepsy[J]. Ann Neurol, 2003, 54(4): 425-432.



2026,53(1) SRHAT, A BB 119 SN A 2 AR TR 24 XA O 1 BIF ST U http://www.jinn.org.cn
[26] WANG KL, SHAN YZ, WEI PH, et al. Safety and efficacy of a review and meta-analysis of responsive neurostimulation in

[27]

(28]

novel responsive neurostimulation system in China for drug-
refractory focal epilepsy: the first-in-man study[J]. Chin Med J
(Engl), 2024, 137(12): 1486-1488.

TS, KU U, KR, A5 L IR PATER 1 W A 2 R SR
T EWIMER VRO A0 20 MR (D). R 224 B R R, 2024,
40(2): 143-147.

KUSYK DM, MEINERT J, STABINGAS KC, et al. Systematic

[29]

« 04 -

epilepsylJ]. World Neurosurg, 2022, 167: €70-e78.
KOKKINOS 'V, SISTERSON ND, WOZNY TA, et al
Association of closed-loop brain stimulation neurophysiological
features with seizure control among patients with focal epilepsyl[J].
JAMA Neurol, 2019, 76(7): 800-808.

TR : ERIS



