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[ Abstract] Objective To analyze the efficacy of ketogenic diet (KD) in the treatment of epilepsy syndrome
associated with Electrical status epilepticus during sleep (ESES) and the changes of electroencephalogram (EEG).
Methods The clinical data of 58 children with ESES-related epilepsy syndrome and cognitive impairment admitted to
the outpatient and inpatient department of Xuzhou Children’s Hospital from March 2020 to June 2022 were collected.
They were divided into observation group (group A) and control group (group B) by random number table method, with
29 cases in each group. On the basis of not changing the original anti-seizure drugs, group A was treated with ketogenic
diet, and group B was treated with hormone. The clinical efficacy, cognitive function and Spike-wave index (SWI) of
children with ESES-related epilepsy syndrome were observed before and 3 and 6 months after ketogenic diet and hormone
treatment. Results  The total clinical effective rate and control rate of group A after 3 months of treatment; The total
effective rate and significant efficiency of EEG and the verbal quotient, operation quotient and total intelligence quotient
of Wechsler Intelligence Scale for children were significantly lower than those of group B, and the differences were
statistically significant (P<0.05). However, the total clinical effective rate and control rate of group A after 6 months of

treatment; The total effective rate and significant efficiency of electroencephalogram and the verbal quotient, operation
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quotient and total intelligence quotient measured by Wechsler Intelligence Scale for children were similar to those of

group B, and the difference was not statistically significant (P>0.05). There were no cases of EEG SWI and recurrent

clinical symptoms in group A during the follow-up period; In group B, the recurrence rate of EEG SWI was 55.2%, and the

recurrence rate of clinical symptoms was 37.9% after 6 months of treatment. There were no serious adverse reactions in

the two groups during the treatment period. In group A, about 27.6% (8 cases) of the children had gastrointestinal

symptoms, but they were mild and quickly relieved, and no serious adverse reactions occurred in the maintenance period.

However, 89.7% (26 cases) of the children in group B showed different degrees of weight gain, and 69% (20 cases) of them

showed kexing features such as full moon face and buffalo back. Conclusions Ketogenic diet can improve the curative

effect and EEG changes of children with ESES related epilepsy syndrome, and improve their cognition. Compared with

hormone pulse therapy, the recurrence rate of ESES related epilepsy syndrome in the treatment of ketogenic diet is lower,

and the incidence of adverse reactions is relatively mild and low.

[ Key words] Electrical status epilepticus during sleep; Ketogenic diet; Epilepsy syndromes; Children
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The efficacy and safety of ketogenic diet in the treatment of drug-resistant epilepsy in
children with malformations of cortical development

ZHANG Hongwei, ZHAO Fen, HU Wandong, ZHANG Huan, LIU Yong, JIN Ruifeng
Epilepsy Center, Children's Hospital Affiliated to Shandong University (Jinan Children's Hospital), Jinan 250022, China
Corresponding author: JIN Ruifeng, Email: 13953174587@163.com

[ Abstract] Objective To explore the efficacy and safety of ketogenic diet (KD) in the treatment of drug-resistant
epilepsy in children with malformations of cortical development (MCD). Methods The clinical data of 10 children with
drug-resistant epilepsy caused by MCD treated in the Epilepsy Center of Children's Hospital affiliated to Shandong
University from May 2021 to February 2023 were analyzed retrospectively. All of them received classical KD treatment for
the first time. The patients were followed up at 1, 3, 6 and 12 months after KD treatment. The clinical efficacy was
evaluated by Engel grade and the adverse reactions were recorded at the same time. Results There were 10 patients in
this study, including 5 males and 5 females. The age of onset was 0.2~36.0 (10.3£11.1) months, 2.0~31.0 (9.7+8.5) months,
and the age of starting KD was 3.0~50.0 (20.0+15.7) months. Cranial imaging showed that there were 2 cases of
hemimegalencephaly, 1case of lissencephaly, 1 case of pachygyria combine polymicrogyria, and 6 cases of FCD,3 had gene
abnormality (2 cases of DEPDC5 gene, 1 case of ARX gene). All children had different degrees of developmental
retardation before KD treatment. The antiseizure medications taken before KD treatment were 2.0~5.0 (3.2+0.9). 5/10
(50%) children had a >50% reduction in seizure frequency at 3 months on the diet, 2/10 (20%) children had a seizure free
response. The rate of development improvement was 50.0% (5/10) at 3 months. 5 cases had mild adverse reactions (50%),
including 1 case of hypokalemia and 4 cases of gastrointestinal reactions, all of which were relieved after the reduction of
the proportion of KD diet. None of the children stopped using KD. Conclusion KD therapy is a safe and effective

method for the treatment of drug-resistant epilepsy in children caused by MCD, and some children can improve their
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developmental level.
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Four cases of Dyke-Davidoff-Masson syndrome seizures and video
electroencephalogram features
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[ Abstract] Objective The aim was to summarize the seizure and video electroencephalogram (VEEG)
characteristics of Dyke-Davidoff-Masson syndrome (DDMS). Methods The case data of four patients with Dyke-
Davidoff-Masson syndrome (DDMS) who attended the Epilepsy Center of Hunan Provincial Brain Hospital from March
2022 to March 2023 were retrospectively analyzed to summarize the clinical manifestations of their seizures and the
characteristics of their video electroencephalogram (VEEG). Results  One case of symptomatic epilepsy with focal
seizures; VEEG showed poor background activity alpha rhythmic modulation, amplitude modulation, and increased
distribution of slow wave activity in the left frontal and temporal regions; bilateral frontal-central and anterior-temporal
regions (more so on the left side), with sharp and slow composite wave issuance.Two cases of symptomatic epilepsy with
focal seizures progressing to generalized seizures; in one case, the VEEG showed: background activity a-rhythmic
modulation, amplitude modulation is possible, the left frontal, central, anterior temporal region slow wave increase; the
left frontal central, parietal anterior temporal region spike-like slow wave activity mixed with spike wave, spike-slow

complex wave short-medium-range issuance; the other VEEG showed: background activity a-rhythmic modulation,
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amplitude modulation is possible, the right frontal central, anterior temporal region slow wave increase; right frontal,
central, and anterior temporal region for the famous medium-extremely high-high-amplitude slow wave activity mixed
with spike wave, spike-slow complex wave short-medium-range issuance. One case of symptomatic epilepsy with
generalized seizures; VEEG showed bilateral occipital alpha rhythm asymmetry, right occipital region <50% of the left
side, poor regulation and amplitude modulation; bilateral frontal pole, frontal region, anterior temporal region spike and
spiking slow complex wave discharges (right side was prominent), and right pterionic electrodes, anterior temporal and
mesial temporal spike and spiking slow wave discharges. Conclusions Epileptic seizures are one of the main clinical
manifestations of DDMS and most of them are consulted after a seizure, and their seizure types tend to be focal seizures or
progress to generalized seizures, and most of them are drug-refractory epilepsies. The results of VEEG monitoring tend to
be characterized by abnormal background activity, increased slow-wave activity, and the site of epileptogenic wave-like
discharges tends to be in line with the site of cerebral softening foci or the site of the atrophic side of the brain as shown by

cranial MRI.

[ Key words] Dyke-davidoff-masson syndrome; Cerebral hemispheric atrophy; Epilepsy; Video
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Advances in surgical treatment of early-infantile development epileptic encephalopathy

LIU Yidi, CAO Dezhi
Epilepsy Center, Shenzhen children’s Hospital, Shenzhen 518038, China
Corresponding author: CAO Dezhi, Email: caodezhi888@aliyun.com

[ Abstract] Severe psychomotor developmental delay resulting from early postnatal (within 3 months) seizures can
be diagnosed as Early-Infantile Developmental and Epileptic encephalopathies (EIDEE). Its primary etiologies include
structural, hereditary, metabolic and etc. The main pathogenesis may be related to the inhibition of normal physiological
activity of the brain by abnormal electrical activity and the damage of the brain neural network. Ohtahara syndrome and
Early Myoclonic Encephalopathy (EME) are typical types of EIDEE. The principle of treatment is to improve the cognitive
and developmental function by controlling frequent seizures. When the seizure is difficult to control with drugs, surgical
evaluation should be performed as soon as possible, and surgical treatment is the first choice for patients suitable for
surgery. The types of surgery can be divided into excision surgery, dissociation surgery, neuromodulation surgery and etc.
The current status of surgical treatment of EIDEE was described, and the curative effect of surgical treatment was

explored, so as to help clinicians choose appropriate treatment methods.

[ Key words] Early-infantile; Developmental and Epileptic Encephalopathies; Psychomotor developmental delay;
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Global research progress and trends of artificial intelligence applications in epilepsy
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[ Abstract] With the development of artificial intelligence (AI) technology, great progress has been made in the
application of Al in the medical field. While foreign journals have published a large number of papers on the application of AI
in epilepsy, there is a dearth of studies within domestic journals. In order to understand the global research progress and
development trend of Al applications in epilepsy, a total of 895 papers on Al applications in epilepsy included in the Web of
Science Core Collection and published before December 31, 2022 were selected as the research objects. The annual number of
papers and their cited times, the most published authors, institutions and countries, and their cooperative relationships were
analyzed, and the research hotspots and future trends in this field were explored by using bibliometrics and other methods.
The results showed that before 2016, the annual number of papers on the application of Al in epilepsy increased slowly, and
after 2017, the number of publications increased rapidly. The United States had the largest number of papers (1=273),
followed by China (n=195). The institution with the largest number of papers was the University of London (1n=36), and
Capital Medical University in China had 23 papers. The author with the most published papers was Gregory Worrell (n=14),
and the scholar with the most published articles in China was Guo Jiayan from Xiamen University (n=7). The application of

machine learning in the diagnosis and treatment of epilepsy is an early research focus in this field, while the seizure prediction
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model based on EEG feature extraction, deep learning especially convolutional neural network application in epilepsy

diagnosis, and cloud computing application in epilepsy healthcare, are the current research priorities in this field. AI-based

EEG feature extraction, the application of deep learning in the diagnosis and treatment of epilepsy, and the Internet of things

to solve epilepsy health-related problems are the research aims of this field in the future.

[ Key words] Artificial intelligence; Epilepsy; Bibliometric analysis; Machine learning; Deep learning
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Advances of complement in the pathogenesis and targeted therapy of epilepsy
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[ Abstract] There are more than 65 million patients with epilepsy in the world. The morbidity and mortality of
epilepsy are high, and the social and psychological burden brought by this disease is serious. The etiology of epilepsy is
complex and the seizure types are various. There are great heterogeneity in the clinical manifestations and etiology. At
present, the etiology of epilepsy can be classified as six categories: structural, genetic, infectious, metabolic, immune, and
neurodegenerative. More and more attention has been paid to the immune etiology of epilepsy. Complement, as an
important part of the immune system, can participate in the development of epilepsy by promoting inflammatory
response, affecting synaptic deletion and pruning imbalance, forming membrane attack complex and so on, which plays
an important role in the pathogenesis of epilepsy. Intravenous immunoglobulin, human C1 esterase inhibitor (C1-Inh)
and monoclonal antibody Eculizumab/Ravulizumab have been used for complement targeted therapy in epilepsy.
However, the relationship between epilepsy and immunity is complex, and the role of complement in the epileptogenesis,

development and treatment of epilepsy still needs to be further studied.

[ Key words] Epilepsy; Complement; Pathogenesis; Treatment
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Research progress in the genetic pathogenesis of epilepsy and plant-based drug therapy
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[ Abstract] Epilepsy is a chronic brain dysfunction disease with complex and diverse causes, but 70%-80% of
patients do not have obvious characteristic phenotypic symptoms. In order to provide precise treatment for epilepsy
patients, research on the genetic pathogenic factors and pathogenesis of epilepsy has attracted much attention. Different
types of epilepsy are constantly found to be closely related to mutations in specific genes, such as SCN1A, KCNA2, KCNT1,
GABRAI, TSCs, CDKLS5, and so on. Therefore, the development of broad-spectrum antiepileptic drugs is very difficult.
However, plant-based drugs or functional ingredients derived from traditional medicinal herbs, such as cannabinol,

aconitine, and dodecenal, will expand the development of safer and more effective anti epileptic drugs.

[ Key words] Epilepsy; Genetic factors; Plant-based drug
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TEAS A A AN 5 fl mT S PR Y HE 2D RE, HL g At 56 A
CDKL5 KA 578 o R B— R ™ E I B LB 1
SRR . 2022 4F 3 A FDA it T Marinus il
2N FE I GABA, K TE A I R 25
Ganaxolone [T, /YT 5 CDKL5 = JEAH
AR A
2.5 SLC6A1 RITHE K EHT

vV-ARE TR i28# H 1 (GABA transporter 1,
GAT1) E ARG R G E 2R y-25 TR
BRI, HY3 N SLC6AT H2E75 1] BE i 13 B
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— RIS AT S B 2K T RS, H AR
X — TR AE I A2 BEAIL 1 ik B A 4R B0 L6 T

B,
3 BMIRTE ARG

YU ZAVEL Y IF R MEREROR, BRTHOCH:
MRS R ART A3 AR O R TR 148
B Fi8iH ({245 Navl.1, Navl.6™ Fl KCad.1 %44
BROFNES 25 738 18 ) , W) Navl.1 g6 3& K
SCNIA ) ASO 252 #EA 2 WG IR ; @ Hy5i
GABA Z A Ry HIER, WErxf y- 25T R
A K a1 WA, Marinus $125/3 % GABA, ZIKIE
HF TN 24 Ganaxolone T 2022 4E3K FDA it
HE s O WA R 2 A S i X, g
Xt SHT,, SZ{A 1 Sigma-1 21K, FDA Hti#EZF 4 W
FH T30 43 E PR SZ AR T R A A s @ i B
JHECHIL I B A P49 5 M) 42 80 1 5 MR ke, et %o 5
FEWE T 2A FIVH AR5 28 il 1 a2-0 W JE,
HA Al Ve F 85 5 1l a2-0 AR B TPt
I AN 206 3 B AR L s T

4 EWEYEIRTTAY

FEFR B h R 2k 12 IR WO A R IS A T
B R TSR T T, RRE
W2 ) A M CICE . B FRIGYT IR IR
HELZGAA KR, IH | b | BREA | Al SR
WiAESE BEE R EOR TR ER &, R E &
IR — B P R U B D SO8L 53 (AN Sk IR -+
[ NN SN I RED S S G DD S T )
RENE ] TR YT SR L 2R TR i i o
4.1 BFFRE+IGE

T (XA IE3E) S&—F 7= B b H v 11X
B BRI SE, 76 TR B PR ) H gk 288 DA PG e [l
FRAMUAT LR, e BA F 5 E M E M
MZGHMME, W CARRNE ) 8. otk
RAEE, WO, SMAUET .

2019 4F 3 EININ K2 oe A BA R 31, #srh
T TR (CLH,0) AT a4 A4 5 Tl
i K,7.1 (B&H KCNQI) | K,7.2 (JEH KCNQ2) Fil
K,7.3 (&K KCNQ3) Hy%H#E AL, (S5 55 X B Al
S4-5 g3k BARILZ [0]) HEAT IR E, i FEAR A i
(AR XA IR 5 AR T A DO
SRIT R AT BERY o FALE, BDEehE S
TR AP T R TS A TlGE Q K
R R ARG ) . B E AR, Akl B
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IR BESTF R NG 4 | B RPN 259
4.2 KFREIREK B

FEFR [ BRI % B AR D s A&, Hoh oG+
TRRRAT R R I 114 25 1 e B e AR (e A o
2) AR, W CRRTE KBRS FRRRT)
2, NILR, Ik, AR 5 A KE CK
IR I SR A ) T 3R 40 A IR L AR R XL
TE . JAE . 2GR, nZmAS

CBD J& 3k 5 KRR i — B KSR 4l ) KRR
(C, H,,0,) , ANEA BLI M A E M 45 ™ @)
. CBD A B EMBUBIRNIEN : HE GW HIZ A
AR R e CRrdisg 2R ) BRE T
CBD 697 F WL E WU % DS 19 B B 93 45
CBD [ i DS £ 12858 K R AL 38.9%™"; JF
H e 1T H AR EGR 193697, anLGs™; 5
&k, CBD A i it M43 GABA, 2K BB , f2 2
Tl P 2 T y- 3 T R BRI, TRl A I S T
W, R 2o fb, IR 2800
()47 o

2018 4 6 H EEE M S5 E MR ALME Ti%
/A7) Epidiolex (CBD) I IRIEWFI T4 2 % )
P22 sa 2 iE A DS SR K 1
4.3 B3LRIE LD SR

BB Pl Na,1.3 B8 TR M Z RS
H, FEMR LML oe & B R EE/EM . Nay1.3 f4
3L SCN3A JH 5878 2 F BUR MR F1 22 /)N
g 1 e . B3kl (CLH,NO,,) JE R T
W15 3k v i —Fh R SRR S AE e, AT s A
JAAER, AT SCN3A F& R 225 HH S Al 22
PEIIRIRYT -

R 1 S BT 4 B 3 38 ) RN, AR
)& Ny site-2 MIZTER", site-2 I HRIERE “I4
W67 AR T BN TEEE . B4 A R IE
BB A5, KRG 1LY Se, Al S6 B 1E T
R G IR BE LE L 12 i EIRAS, DT HG N 1 38 3 T
AT REYE s IR i T PR R, BT
W T rh e ss IE E aEaE, AmBEEY TS Y
%S, F3 Na, 1.3 F KUY 2 R

5 NESRE

i b ik, fEM e OUH 2Rk ) 4
B, PRI IE FBOA 75 ZAR W IR A
FE T, BT LAXTIZ S8 OC S8 XEZ2E 1 12 W FIYR T
it 388 1)1 b Aol oA 280 [ AR R Bk AR o T G
TR PR 52 2= 0 P P D) RE B s, FRATT AN ey A+
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REMCERG HEIR YT 7 I ZORFRAT TS Al BEHE 1 i O
5 0 FE O BOR N R, R R R EUR I R,
MR X AE T 25, AnikE 525 Dravet ZE SRR
(SCNI1A 7% T30 i FH BA s 11 18 BELA 511, (ELXS
KCNQ2 J [H 572 5 B M S8 5 ol nl 7 ]
F n] UL, RGO A A 250 T A i
WIMER BRI . I B T D000 A 1 259 £ 204E
MTNERE RS, PrLCE w2 et 2305 oS
4o AR P B 2 AR XU 2R O A I A
s, DRI BRAT TN 4 e B 24568 vh IO (9 AN
FEA AT ST (ANRIFRAK L CBD | L5 3 R Y 2 K i Al
R TR ) |, WO B A N R PUOR
P IT S B SR,

bR B SR NI RUCE R AR R AT R
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Research progress on correlation between febrile seizure and trace elements in children
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[ Abstract] Febrile seizure is one of the most common emergencies in children, accounting for about 30% of all
types of children, and the most common among children aged 6 months to 5 years. At the same time, children in this age
group are at the peak of growth and development, and the content of various trace elements in the body is prone to
abnormalities. At present, there are few related studies on febrile seizure and trace elements in children. This paper

summarizes the related studies on febrile seizure and trace elements in order to provide theoretical guidance for the

prevention and treatment of febrile seizure
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JLE PR (Febrile seizure, FS) J&48 X4 T
WAy )L B 2 i3 P e BT A ) BB 2 1, TR
S B 1 VA0 AT I PAB BR s I R B v AR o 28 2R G R e
P, B JLE R WA 2IE 2 —, M EH LR
B, FS AR RS ERGE A A, R
FE R EBIR R A 2% ~ 5%, H AR EA 6% ~ 9%, & [
WKy 4.4% 24770 BS 25 d5 JLE KA 30%, KB
7 FS WU 8, (H296 1/3 EILS B R E &
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T TR T 52— 1
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1.1 FSJLE#HKFE

Pisacane 5" f B} 156 1 6 ~ 24 H A 1
FS LA B M A A= 32, & B FS AE B /B LAFAE BT
IR LA R 30% 25 e - [R1A Be i AE BS X HE AR
JLHY 14% (OR=2.6) Filfk X XF BE L 12% (OR=
3.3), BRI E FS BIGER I, M,
Kobrinsky %" Xf 2112 % 26 6] FS fi 5 25 4]
3k FS %5 B, &3 Hb /N T 110 g/L (1/26 vs.
6/25, P<0.03) , 42/ 4k = 0l 42 = bR S (e, X
FS &4 BA R ER . R MIFY BB E DT
1M ESS E IR FS &AE (First febrile seizure, FFS) A
FHE . N Vaswani " %50 ] 6 Ay ~6 2
FES % {41 i 75 kK P 0F 58 230, 41 (31.9+
31.0) pg/L & F A% T Jo M R 1y & A% B 20 1
(53.9456.5) ug/L (P=0.003) , tLAR/REEZA FS HIfE
B P2 Jang S5 TR B BRI 5T 4 B
FS 2148 F1<30 ng/mL W LRy 49.2%, 3w T
Xt HRZH Y 16.9%[ OR=6.18, 95%CI (2.32, 16.42) ,
P<0.001 ] 457 Hy BT I F A9 2k B = mTREHE
FS By R A . Kwak 26" X} 17 T R G4 R Al
Meta 53#7, FS 41 2416 4, X} &2 2387 i, 454
R EER T M (Tron deficiency anemia, IDA) 5
FS B % AH4[ OR=1.98, 95%CI (1.26, 3.13),
P=0.003], #&/K IDA ¥4 1 JLE FS 19 K& A R .
Sulviani 25" (19 55— Meta 434, B35 3856 il
JLHG 20 A 0% BEBF ST, 45 R4 R IDA L (RFEH4T
AR FH (Mean corPsular volume, MCV) . {175
#k (Serum iron, SI) . fK#k8E 3 (ferritin) A1 G158k 45
4 71 (Total iron binding capacity, TIBC) ¥J72& FS [y
fEpe Rz . E WA TR 30 41 FS EJLKI ST
(6.86+0.57) mmol/L, & ZE KT X ALK (9.64+
2.33) mmol/L (P=0.00) , FS JL#AH L 1E % fil e )L #
[ ST EARZ 30%, $E7~ ST KV-J2&: FS KA ryahar fe
B ZE" A WFFER 47 4] FS HOLEAT R
SI N (4.89+3.24) mmol/L i 25 (K T fd FE X FEZH 1)
(9.18+4.18) mmol/L (P=0.00) , 255 B A G ¥ 5
M
1.2 FS JLEFKF

FLYE 1996 4, Burhanoglu 2" Xt FS JL# A 4%
KT WIAERSE, %P 19 ) BS JL#E AYF-24) 1 37
FKE M (Cerebrospinal fluid, CSF) £¢/K - BAKF
10 BIEH JLEL M35 Zn: (0.66£0.03) mg/Lvs. (1.05+
0.09) mg/L, P<0.05; CSFZn: (22.96+1.62) ug/L
vs. (39.85+2.81) ug/L, P<0.05], RN MEEER= 1]
RETE ES Kbl e ®)—E/E M. Salehiomran %"
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X} 50 4] FS JL#E 5 50 ik FS L B LT £F L4
[ (0.585+0.166) mg/L vs. (0.704+0.179) mg/L,
P=0.001) ], HZ5H 5 Burhanoglu A9 52 45 KA
1o ] Hosseini 24 14— 0 A BE P 114 995 1971 o AR
WP MAT R T AT 455, 41 6 FS JLEE AT 41 Bk
A AE FS JLEE AY I % BE FL B, FS 4 I BE N
(70.41420.46) pg/dL % F(RTAE FS 411 (92.73+
17.62) (P=0.001) o Gugrr5"™" (k5 — T i s P i) 2
HULBESE, LA 61 il & #UWEE FS LE X R, & B
61 i FS JLE MG EFm A 80h 67.6 (62.15 ~
72.35) pg/dL , 3F FS 414 80.2 (73.70 ~ 94.05) pg/dL,
ERH G FE L (P <0.001) o EHHNAFIEX
17 WRE KRS BEAT T Meta 207, Horp L35 S0
¥ 16 Wi, CSF Bty 5 1, Hh A 4 Wisksz REA 1M
I XA CSF HK oo, it 2 144 BIREEXT 4,
Meta 43 Hr 45 5 B8 FS 4T FEAKE AR T IE#
X R4 SMD=-1.21, 95%CI (-1.9, —0.52) , P=
0.000 6], AL T & #MdE FS 41 SMD=-1.32,
95%CI (-1.32, —0.49) , P=0.002] . AT FS 5%
H[ SMD=-1.66, 95%CI (-2.93, —0.40) , P=0.01];
A FS A 53E FS Bk 41 8L 1R K A0 LA
JC B 2% [ SMD=-1.95, 95%CI (-4.87, 0.97) ,
P=0.191""", WFFE /R, FS 4LIMIH4E N (46.81+
6.59) pg/dL 2 FH AL T FE X A 1Y (64.54+
11.05) ug/dL (P=0.000) "', #Xifii Kannachamkandy
20 %5t 35 5] FS gL 35 11FE FS Lo 1% 1E
G 7R, I3 B Th AL 807 FS 2 BOARIRTE
FS 2H[11.17 (6.27 ~ 29.99) v5.16.91 (10.56 ~ 22.32) |,
HERIF TG X (P=0.626) , AIHES/IMVEAR
BIEGE/INE . BTS2, FS BTG # K K
FIEwRfERILE ., & #AE FS JLEAMIE FS 5K LE,
FEOR M BT R AT g & FS RAEMIAER R .
1.3 FS JLESREKFE

Amene %5 [l —T5 Meta 437 27K 99 7] FS
JLAA LT R 7K 8 F 92 Ik FS JL#E[ SMD=0.298,
95%CI (0.008, 0.587), P=0.044], $&/ IfiL 7§ 4 /K
T AT RE S FS M kA HE — ek
Kannachamkandy % {45 il % B4 55 75 H 1 AH
IR EE S, FS 41 I iE 87 1 67 80k 25.43 (20.41 ~
33.76) .3 = FAE FS 4119 10.72 (15.06 ~ 21.96) (5
EFSH) o H—2 ik kB, LT A KT8,
ES XU # = [ OR=22.67, 95%CI (2.73, 495.98) ,
P<0.0001] . Prasad % ™' HI Salah % " BB 5T 45 5
3 H IRV . SR Mahyar %5 %F 30 ] FS JL
# 5 30 ik FS JLEHATHRHIXT IRBFSE, FS 4L
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%y (142.20430.40) i T (129.43+18.97) pg/dL,
B 22 7 I M B4 X (P=0.055) . Aly %5 ™
B BIF 98 52 % Mahyar 94518 . [ N A BF 58 %t
32 (5l FS JLEEZ 5 57 44 il 5 L2 0T MR A iy B ok
5%, FS HLIMTE4 A (18.97+4.39) mmol/L 5% B 21
i (20.69+3.98) mmol/L, 2= Ft oA 5 L (P>
0.05) "™, BAEWFIH FS FG Y K E 105 6, 5
169 44 et FE JL# 0 X IR, FS 4L IMLIEH M (17.03+
3.40) mmol/L ik T B £H (20.32+3.73) mmol/L, %
BTG X (P=0.076) *. HA IR BEY
HoCE M &S FS JCH A",
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Responsive neurostimulation: a new treatment option for refractory epilepsy
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[ Abstract] Surgical removal or destruction of the focal brain area is the main treatment for drug-resistant epilepsy,
but it is not suitable for all patients. Epileptiologists in the United States have opted for a new type of palliative therapy
called responsive neurostimulation (RNS). The RNS system continuously monitors the electrical activity of the brain in the
area of possible seizures and places electrodes in the epileptic area to provide electrical stimulation when abnormal
discharges are detected, stopping seizures. Controlled clinical trials have demonstrated the long-term effectiveness and
safety of the RNS system, with continued improvement in seizure reduction rates over time. RNS system not only has a
good effect on temporal lobe epilepsy and cortical functional area epilepsy, but also can dynamically monitor cortical EEG,
50 as to better understand the epilepsy status of each patient and provide personalized diagnosis and treatment. In this
paper, the development history, structure, advantages and disadvantages of RNS system are reviewed, and its indications

as palliative treatment for drug-resistant epilepsy are discussed.

[ Key words] responsive neurostimulation; Closed loop system; Drug refractory epilepsy; Palliative care

W 2 22 7 D DR B30 ) Jik oS o 2 e v 2 ) A0
A5 5 TR A I PRERE AR o 308 B A AT 2 4
1B, FEAA D 900 J1 WA E, 2y 650 J1
R T SO SR, T R AR T O R
45 710 AR, BEA PR ROR Y R RN &
TAALT R ABTIE, S BY6 )T T B A 2 2 1Y
K™, ARFEAR AT 2 ME AT M 22 RGTIRIT 2 —

DOI: 10.7507/2096-0247.202307012

EaTH: BEXAARFELTFERFESL (No81901324) ; iF
THEAFRIRITE (2021YXNS057 )

#EE#: KZ 7, Email: yankezhang@mail jnmc.edu.cn

TR 250 R T A A AR BIVE AR VIBR
9o e X2 38 BA AN AT 3 R ), v A X 2 e o]
WO R T, JPRUR YD, TEAEBUR B L RIRYT
Y RS2 3% (Responsive neurostimula-
tion, RNS) R4t T 2013 4F K15 35 (= £ i 2 5 e B
M5 (Food and Drug Administration, FDA) #it
e, J& HATEOR . AR & 1 —FpE AR 2
HIB L. RNS JB TR RS, o] RpLk Wi
RAERAAL B 2 cm BRI ZEIE B, IEAE R 21 5
SR A S I AT R RIR, UL T A P-4 o
PR T[], B TR A A S RN A

http://www.journalep.com


https://doi.org/10.7507/2096-0247.202307012
https://doi.org/10.7507/2096-0247.202307012
https://doi.org/10.7507/2096-0247.202307012
mailto:yankezhang@mail.jnmc.edu.cn
http://www.journalep.com
http://www.journalep.com

e 510«

ARSCIRIET T RNS RGUA A Py s | A5 R Bk A
FHHE T EAE MG PTG 4 B R IG T A& NEAE o

1 RNS ZREWARFHSE

Penfield 7F 20 42 50 440K R M5 —is L%
RN Bz 2 S48 e, RO S T A & P
i B TR G 30 o I XTI & AL TR A T
fif, NATR B A0 & VE A5 B 2R,
R 19 AR S A5 460 5 L 5% 32 B M 22 3R It
FHOE", A7 J2 — BURR — F BRI | T 25 34 %
B2 J2 — Fe il — B2 J2 P AT, ORI p ] Ay ik S 3R
6 P R ST 05

S5 —A TR T W0 B 2 20 3 AR
G JEAE 20 22 90 FRIF LY, ZRGERTIFA R
G5, BV X R S R A A R DA T X R it
PR A R B R, TR SRR AR B HY &
AT o R IORR I R R BT R AE TR A,
TACTA Ay L SR 355 T8 o B2 S8t O 1T 2 R T 11 PR
ATt ™, M T P A A A A

PA] A b, Sf 98030 et el 2 W T g L 5 e AR B
TR BARAS, AFERR AR 45 R T R
Fl"" . Psatta 25" XN AN (ORI AT R, SR T
I8 L % S P B A A% . Motamedi 25 4R
LA R O & A X 28 0 R B A
FB . TR, RNS 24T 2005 4£7F
Rk, EE—-TEAHNRREEAREE",
3 3 SO P AR R T

2 RNS RERIZEH

S IO A o 228 0 CKE L ol — 2 AR A T F A —
BT A" o TR A ST LA Bk i R A= 25 A
Z b AR (UG KR SIRTGE) , — 3 i S
HedE. Wk AR R KR E A — L on R i —2f, )&
JEN—RFARIESE, HALE U BT Ay M
Y53k BT 5, SRR L A R PIAR R
B B IR T R b, i AR LAY
FLRE FEAR BT 0R KEBT ARAT 4
W, AT iE sk soRE"Y . JEEE ., RNS 5.0 0E A 2
BRERAARMR, J5# AR DA R OHR R, BT
A A A I LB, PR S I P P A R
L AT A

TEBRAAEA LU, BAE R G0l ik i f5 B AL
2R RO B o i DA IS AR A Al £ R
0l RTSR EOR E R A R IR A, SRS B R PR
PRI K Fofr 5 468 3T TR I A o 9 DA 2% 1 R A

http://www.journalep.com

Journal of Epilepsy, Nov. 2023, Vol. 9, No.6

VE" B A BB B R 14 SN P
D758, TR fB 3 0l DR 2% 30 RN ki H R e R AT T
o AT LLREE S B0A R AR | RO
L L ko B BE R R 2R N R] . 7R 2 R R IR
RIS T SR H A R S 8 AT | O R R
100 ~ 200 Hz, HL N 1 ~3 mA, ki K 160 ps,
Jok RS 1] A 100 ~ 200 ms. AE AR B (1% FL 1t 7
¥ 8.4 G FEIS, b 2 A Y Sk B ) O R 4
RNS #4577,

3 RNS RGBSR E

3.1 RNS RZHIBAIHE

RNS [ HEBF 5T & Morrell 5" & £ i) —T %
Huty  BUE | BEAL, X REGRES, £HXF 191 B2 xEG
M JRy kPRI £ 3 RNS IR IR 9T . ik
B AR EAES T 3 Wk, i 2k B2
RNS R figi v 3%, H REHL 53 A ia T 240 (F 32 030
HARIGITH ORISR o 12 MBWE MG, G
5T A1 R TR ) R ARSI R B 37.9%, TARIRIT 41
TR R AEATR T 17.3%, 4% F R 84 Ji th T
H A2 F, ARIGIT AL A VR0 % 2 R R
REERE VT GE W, 191 B 2 T BURA
7, YRR AT RS —4Eh 44%, 5% AN
53%, BIVAYTES A, IR R ek s i i . 58 F
A2 2 BURAE B, 256 WIMEVA RN 12
RNSVAYT, 1 AR & AE T B my A B 50k
38.9%, 2 4FJE 0 51.1%, JFH 20% HE#H 20 6 4>
H I A AR

KM J2 J2 72 RNS R GE— > H B A, Rl
S BRI S X, IRgOE E X REGEIE 8
X" 126 BT K SR SR 2 TR R
VI T 6 4%, MR R AR AR 58%., HT
TR B 2D TR A A A s, AU AT | S
Wk Rz 0T L I8 IR & A S BRI R 4 51 70%
58%. 51%. TGRS W AR B E AR L, 45
TS 7 FE A TR A A 3R o ™

Zi b, RNSTRIT AR, Bl B ] I A ROR T
5o RNS AJ I 2 MGE AR i, XIMss DR 1
EHAR R AN, 155 heE . Pt 2s Al
R RICAZ RE SR B e
3.2 RNS RZZ £

[l i 58 B, RNS RGIRYT MR IR T 41 E
WEIRIT I A R FEG L EmREEE 27",
191 BB E A 9 0] (4.7%) MBS I, Hpg
6 B AR AT B (3 (T 540 i fif 2 5] A 52


http://www.journalep.com

R A4 7 20234511 H 25945 5 64

I, 1 RE R i), FE 3 {5 A A i i A
A F TN A EAH SR BB 455 RS A, 3k 26 i
PERBE KA RGGHAE. 10 Fl B EH K
HAEA YY) By, Hoh 4 iR T2
PR B, RNS SZIRYT BAMETR TN 1) K 4
BEFE

A TR R, HAGBAOL 3 4N H 5 R
FALH 3%, 9 FJE KRG RNy 12%, FRAH LU
42, JOMRAR e B 46 ™o AR G P H I ) 2
RN 3%, ANF|—2 1 H IR E B R A 4 )
[E12R T =N N {7 N A RV e e
(6.3%) . FAFBOIFEN (15.7%) | T2 (4.2%)
TR A AR 2 (2.6% ) %5

AT O, AR B 2 e DL I R E, RIX
i P A R AR G, g b, fRD
SR LT R . AR X PR AR 5 H L
FERAE o N B 28 BT A U & AE 2
Yy H A 4 B PERIVE T, I BT DA 2R AE 1Y
JRUE: ™
3.3 RNS RS ATHITIE 4% B = B B8 M )

RNS R G — R HOE AR 65 A 3hid A
A6 B Z A, Hor b B ar K I PRI I a]
R o FEL 5 o R S B A T R B R, Sk R AR
PP IZTF IR S5 o #E 2k 285 B T BB maih
FEORmS, Hhinik— i FARGEE" . FE—I0 R
WWFFE R, 29798 13% A9 A E AR 0 i i (1 B kb AE A 4]
B DA R S A & A, 280 RNS R %
AERYIESE, A AT S & AR

FLUR, RNS REGHE UL S 2508 nT #5 Bh B2 A 1R
BRI A B & E 2™, RIAR S a8 bt
T & AE 25 Z S5 2 A5 23 R AR & VR A 2% AT
AL B FHZG . eAh, X RNS R G884t 1 3h 45 ik
P, PETICHE 1 I JBs T 53 BT 22 B, 98 9% 1 £8 38 1) i P 4]
FEAE ST B AN R IRPE AT LU G 4 W IR
VERIIRIFIAEIK . XF RNS 2 e 4 i 50 64743
MEWFE, T IR R DL R LA AR AL ARE IR A1 i
FL RURRTIE 11 B B o B A 2 A S 40
3.4 RNS ZZEHIFBRME

A RNS RGCHRAMETFAR, B iM%
AL REA TR H AR AT, B N
PEATHRR AL E 2" . S5[E FDA BUE RNS & W E A
>18 %, [RIA O I BE A M TCAR Ak op 2 A2
RNS M A, (HAEA A ZEMBIN, X BERE B
Hor Sk 2 FoR . HEFT RNS JAI7 R Tkt
FIRREEIRIG A ™ . 2 224 SO Ak K o 7k 12

PRI, BN IR T

UEAl, SRR A XE LA ) o o2 S5 oA o Mk Fi £ 5
PRAESR S 1 Erf %", A RO Bl L f5 5 04
o5 1 W LU ROIE SR A B, 4 BE & BRI P 15 1Y
@ EE B EZ AR BOC R, N HT A 2R Y
N T RESE e it A 3O B RS
PH IR 2 PR BOR T E 2270 AT B P
A IE I, PORBE AR

4 RNS ZRZHIBITIE N IE

XFFHAEZIMIRTT . RS A TFARIGIT R,
HEAT LA RNS REE™ Ir kA sk s, nTLASE
SREHZ) 10% ~ 15% AYMETA RN A AR . 454
RNS RGBS, WU 2 A Ak AR )2 Dy R IX 1Y
R & RNS [ B4 N IE

FEIG DRI A, A RNS RGEHRAETA
D5 2R SR A, DS B A SR R T R A
L BB 1 T T 3™ O R IR FE AR R T A A 4o
B, WESLRE AR, AT LA AR, B
g8 & B, PN BOSUN U S R AL | R TS A 8 40 P
iR | R A HEAT b DD BR R X RNS R 48 k5 ) fg
TR B YU A Ak R AT I B AR
B, RNS AT LABRAESE A i s 0 . RNS AT ARG
RIS BN, JF BRI I 5%
AIVER™ . MBURAA T EZEGEX, W J o
Jifl, RNS BAF Bl R A . 5 FADIBR S
SENR EH I RE, Ak R ER f R T T o il — R o
I, XA KB R AR, B A AR A
TR, XA 738K, o S A 2 INROR AT R0 A S
RNS.

5 NESRE

RNS £ G & — Pl 7 2L ) P AR 5 22 90
W, ALRE T IZEE ML 45k Phsk i &
TE XU TtE 5 BEAY, | B Bz it b JC nl A
RNS A AT 18 1 B J2 ik e A, A 2 8T | IR7
KN W 25 )8 S0 55 05 A MURFE 3 o SR P
2T 1 AR SR Z R R G A R, K
JEzS 8] R, A B A S A

PRI A AEE TR vh o

Sk
1 Beghi E. The epidemiology of epilepsy. Neuroepidemiology, 2020,

54 (2): 185-191.

http://www.journalep.com


https://doi.org/10.1159/000503831
http://www.journalep.com
http://www.journalep.com

e512

10

11

12

13

14

16

17

18

19

20

21

Katyayan A, Diaz-Medina G. Epilepsy: epileptic syndromes and
treatment. Neurol Clin, 2021, 39 (3): 779-795.

Kanner AM, Bicchi MM. Antiseizure medications for adults with
epilepsy: a review. JAMA, 2022, 327 (13): 1269-1281.

Gonzalez HFJ, Yengo-Kahn A, Englot DJ. Vagus nerve stimulation
for the treatment of epilepsy. Neurosurg Clin N Am, 2019, 30 (2):
219-230.

Worrell GA. Electrical brain stimulation for epilepsy and emerging
applications. ] Clin Neurophysiol, 2021, 38 (6): 471-477.

Vassileva A, van Blooijs D, Leijten F, et al. Neocortical electrical
stimulation for epilepsy: closed-loop versus open-loop. Epilepsy
Res, 2018, 141: 95-101.

Yap JYY, Keatch C, Lambert E, et al. Critical review of
transcutaneous vagus nerve stimulation: challenges for translation
to clinical practice. Front Neurosci, 2020, 14: 284.

Alarcon G, Nawoor L, Valentin A. Electrical cortical stimulation:
mapping for function and seizures. Neurosurg Clin N Am, 2020, 31
(3): 435-448.

Ohemeng KK, Parham K. Vagal Nerve Stimulation: indications,
implantation, and outcomes. Otolaryngol Clin North Am, 2020, 53
(1): 127-143.

Ghasemi P, Sahraee T, Mohammadi A. Closed- and open-loop
deep brain stimulation: methods, challenges, current and future
aspects. ] Biomed Phys Eng, 2018, 8 (2): 209-216.

Chang CW, Lee ST, Lim SN, et al. Electrical cortical stimulation for
refractory focal epilepsy: a long-term follow-up study. Epilepsy Res,
2019, 151: 24-30.

Jarosiewicz B, Morrell M. The RNS system: brain-responsive
neurostimulation for the treatment of epilepsy. Expert Rev Med
Devices, 2021, 18 (2): 129-138.

Skarpaas TL, Jarosiewicz B, Morrell MJ. Brain-responsive
neurostimulation for epilepsy (RNS ( (R)) System). Epilepsy Res,
2019, 153: 68-70.

Sun FT, Morrell MJ. The RNS System: responsive cortical
stimulation for the treatment of refractory partial epilepsy. Expert
Rev Med Devices, 2014, 11 (6): 563-572.

Bigelow MD, Kouzani AZ. Neural stimulation systems for the
control of refractory epilepsy: a review. ] Neuroeng Rehabil, 2019,
16 (1): 126.

Zhang H, Chen Y, Xie Y, et al. Closed-loop controller based on
reference signal tracking for absence seizures. Sci Rep, 2022, 12 (1):
6730.

Musselman ED, Pelot NA, Grill WM. Empirically based guidelines
for selecting vagus nerve stimulation parameters in epilepsy and
heart failure. Cold Spring Harb Perspect Med, 2019, 9 (7).

Koeppen JA, Nahravani F, Kramer M, et al. Electrical stimulation
of the anterior thalamus for epilepsy: clinical outcome and analysis
of efficient target. Neuromodulation, 2019, 22 (4): 465-471.
Hescham S, Temel Y. Electrical stimulation of the fornix for the
treatment of brain diseases. Handb Clin Neurol, 2021, 180: 447-
454,

de Oliveira T, Cukiert A. Deep brain stimulation for treatment of
refractory epilepsy. Neurol India, 2021, 69 (1): 42-44.

Kwon CS, Jette N, Ghatan S. Perspectives on the current

http://www.journalep.com

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Journal of Epilepsy, Nov. 2023, Vol. 9, No.6

developments with neuromodulation for the treatment of epilepsy.
Expert Rev Neurother, 2020, 20 (2): 189-194.

Davis P, Gaitanis J. Neuromodulation for the treatment of epilepsy:
a review of current approaches and future directions. Clin Ther,
2020, 42 (7): 1140-1154.

Lundstrom BN, Lin C, Starnes DK, et al. Safety and management of
implanted epilepsy devices for imaging and surgery. Mayo Clin
Proc, 2022, 97 (11): 2123-2138.

Takahashi Y, Enatsu R, Kanno A, et al. Comparison of thresholds
between bipolar and monopolar electrical cortical stimulation.
Neurol Med Chir (Tokyo), 2022, 62 (6): 294-299.

Gil-Lopez F, Boget T, Manzanares I, et al. External trigeminal
nerve stimulation for drug resistant epilepsy: a randomized
controlled trial. Brain Stimul, 2020, 13 (5): 1245-1253.

Ryvlin P, Rheims S, Hirsch L], et al. Neuromodulation in epilepsy:
state-of-the-art approved therapies. Lancet Neurol, 2021, 20 (12):
1038-1047.

Richardson RM. Closed-loop brain stimulation and paradigm
shifts in epilepsy surgery. Neurol Clin, 2022, 40 (2): 355-373.
Muthiah N, Akwayena E, Vodovotz L, et al. Comparison of
traditional and closed loop vagus nerve stimulation for treatment
of pediatric drug-resistant epilepsy: a propensity-matched
retrospective cohort study. Seizure, 2022, 94: 74-81.

Haeusermann T, Lechner CR, Fong KC, et al. Closed-loop
neuromodulation and self-perception in clinical treatment of
refractory epilepsy. AJOB Neurosci, 2023, 14 (1): 32-44.

Winston GM, Guadix S, Lavieri MT, et al. Closed-loop vagal nerve
stimulation for intractable epilepsy: a single-center experience.
Seizure, 2021, 88: 95-101.

Dumpelmann M. Early seizure detection for closed loop direct
neurostimulation devices in epilepsy. ] Neural Eng, 2019, 16 (4):
041001.

Opie NL, O'Brien TJ. The potential of closed-loop endovascular
neurostimulation as a viable therapeutic approach for drug-
resistant epilepsy: a critical review. Artif Organs, 2022, 46 (3): 337-
348.

Tzadok M, Harush A, Nissenkorn A, et al. Clinical outcomes of
closed-loop vagal nerve stimulation in patients with refractory
epilepsy. Seizure, 2019, 71: 140-144.

Ge Y, Cao Y, Yi G, et al. Robust closed-loop control of spike-and-
wave discharges in a thalamocortical computational model of
absence epilepsy. Sci Rep, 2019, 9 (1): 9093.

Schulze-Bonhage A. Long-term outcome in neurostimulation of
epilepsy. Epilepsy Behav, 2019, 91: 25-29.

Matias CM, Sharan A, Wu C. Responsive neurostimulation for the
treatment of epilepsy. Neurosurg Clin N Am, 2019, 30 (2): 231-242.
Inaji M, Yamamoto T, Kawai K, et al. Responsive neurostimulation
as a novel palliative option in epilepsy surgery. Neurol Med Chir
(Tokyo), 2021, 61 (1): 1-11.

Xue T, Chen S, Bai Y, ef al. Neuromodulation in drug-resistant
epilepsy: a review of current knowledge. Acta Neurol Scand, 2022,
146 (6): 786-797.

Li MCH, Cook M]J. Deep brain stimulation for drug-resistant
epilepsy. Epilepsia, 2018, 59 (2): 273-290.


https://doi.org/10.1016/j.ncl.2021.04.002
https://doi.org/10.1001/jama.2022.3880
https://doi.org/10.1016/j.nec.2018.12.005
https://doi.org/10.1097/WNP.0000000000000819
https://doi.org/10.1016/j.eplepsyres.2018.02.010
https://doi.org/10.1016/j.eplepsyres.2018.02.010
https://doi.org/10.3389/fnins.2020.00284
https://doi.org/10.1016/j.nec.2020.03.013
https://doi.org/10.1016/j.otc.2019.09.008
https://doi.org/10.1016/j.eplepsyres.2019.01.003
https://doi.org/10.1080/17434440.2019.1683445
https://doi.org/10.1080/17434440.2019.1683445
https://doi.org/10.1016/j.eplepsyres.2019.02.003
https://doi.org/10.1586/17434440.2014.947274
https://doi.org/10.1586/17434440.2014.947274
https://doi.org/10.1186/s12984-019-0605-x
https://doi.org/10.1038/s41598-022-10803-x
https://doi.org/10.1111/ner.12865
https://doi.org/10.4103/0028-3886.310083
https://doi.org/10.1080/14737175.2020.1700795
https://doi.org/10.1016/j.clinthera.2020.05.017
https://doi.org/10.1016/j.mayocp.2022.06.012
https://doi.org/10.1016/j.mayocp.2022.06.012
https://doi.org/10.2176/jns-nmc.2021-0389
https://doi.org/10.1016/j.brs.2020.06.005
https://doi.org/10.1016/S1474-4422(21)00300-8
https://doi.org/10.1016/j.ncl.2021.12.002
https://doi.org/10.1016/j.seizure.2021.11.016
https://doi.org/10.1080/21507740.2021.1958100
https://doi.org/10.1016/j.seizure.2021.03.030
https://doi.org/10.1088/1741-2552/ab094a
https://doi.org/10.1111/aor.14007
https://doi.org/10.1016/j.seizure.2019.07.006
https://doi.org/10.1038/s41598-019-45639-5
https://doi.org/10.1016/j.yebeh.2018.06.011
https://doi.org/10.1016/j.nec.2018.12.006
https://doi.org/10.1111/ane.13696
https://doi.org/10.1111/epi.13964
http://www.journalep.com

R A4 7 20234511 H 25945 5 64

ERMAERENEFREEMKIRKY =&
A& FRVHE RS R

2R, A, HHE, FRE

L BT R BEIG R B 24 58 (357 272000)
2. Br T A BB R B LRM 2R IX (7 272000)

UEE] A SR rbiiR 88 EERINAIT R R 2355, MADIRERRT | ICI B AN 2 1F . A
RIS R 1 B S e P 58 R HILAR | A PR K L2 AR, 8B AR S BLSR E AH SC RGO 5 11 B S e VRl
KA, T A S RPN R I L, TN PR N L 1 B e BV R AT IR, BRIEAR AL, LAE B
PRL T .

[XBRY A S Rpethikige; BENREEAT ;s WO A /F; RERiEiR; IRIRERG
Clinical characteristics of autoimmune encephalitis in common antibody types and
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[ Abstract] Patients with autoimmune encephalitis are mainly characterized by behavioral, mental and motor
abnormalities, neurological dysfunction, memory deficits and seizures. Different antibody types of autoimmune
encephalitis its pathogenesis, clinical characteristics are different, in recent years found immune related epilepsy is closely

related to autoimmune encephalitis, based on autoimmune encephalitis type is more, we choose more common

autoimmune encephalitis, expounds its characteristics, to help clinical diagnosis.

[ Key words] Autoimmune encephalitis; Sleep disorders; Seizures; Psychiatric symptoms; Cognitive impairment
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[ %4171 DEAFI %A ; Vulto-van Silfout-de Vries ZE & iF; £ 1 %k & h5

Vulto-van Silfout-de Vries ZE &1 (Vulto-van
Silfout-de Vries syndrome, VSVS) J&— 287 UL 19 35t
B8 1 K B RERPESEM, B Vulto-van Silfhout
(far %) F 2014 A kAR, EERINKE iz
HEHIRGE, FIHRIBRE ZMIT R, oS
JUPEA R & A | BEAR FREAG 55 . ASOF5E 38 40 ik
TP B T 1 49 DEAF1 SER7E S 30% e ik
PRI VSVS BB L, i & W% % 1) b il
WL TS, Ha R LA U BRE R N Ah
K ULHRGE B0 05, ¥ T DEAF1 & [H A8 4

mhER BIL, B,7%. “ IR IR A
PESAER" ABt. L 5 AFERHETH B Sk &
Vi, SRR IR AN, BHREEN, 1
MR IR, DUBCER RS, TTRMER AL, FFLEyy
10 min ZZff#, ZRtfakiMZE, HHAkME4~6 K, B
DA IR AR A KA, IR 39°C DL b, JR ik &
YEe M BB, JEatie ToMe, IR “rhey”
Ko YRR B U A VELGY) (RARRTE) 7 S8R
ST 1A, R A A, Jaatie TR, TR
Mk, REBEL, Iy 14 9 D H RS & AR
1~2K, FBEAREWME, 2918 H 1~2. BIL
YRR SRR R 2 e W iR Ay . LB R
M 2 iR, R HRIE R, AR KE 33 kg, E)E
WAHZER . 4 2 BHE 2 R Bz BRI 2, &
REAEAA K | ARGRL | FREGAIERE, 2xm] “45457 . g
o C4HIH” HRE B A K B YE S T I
WL . BILWACE BRI AE e R 1R
BRE” A 1410 5 R EREIHH
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T, KA LR | s R | R MLRRAG
W) S5 A A UL S 5 i L PR R 7 S T B ] 4 TR
W ARE (B 1), RAEEDIHECR . BUAR | &,
Je X, -, Bk, 1.5 ~ 2.5 Hz B/
IR, RIS, M, i, #UR, Bk (B 2);
Fii i 1 4% (Magnetic resonance imaging, MRI) 7R
XU 50 0 856 5 9 R T2 (55, BEMIAE R R 2
(F3) 5 FIRJLER Iyt R BoR 5 iE 2R 8 50k
45, FIBEHERAREON 45, BTN 40. RE NG
THMF %M DEAFT 3 HNAFHE c.1051C>T
(p.Arg351Ter) Z¢ 578 5 (NM_021008.4) . £
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SR FEUR LR B L SR (18] 5) .
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FIE#H : chr11-679763-G-A

G T G G A C G C T c

G T C A G g T c

FAEHZ A : chr11-679763-G-A

G g G G A C G C g Cc

G T cC A A \ G G 53 c

KiE#Z B : chr11-679763-G-A

G T G G A C G C T C

5 TN A K B B T B

4 #H DEAF1I EERT c.1051C>T ( p.Arg351Ter ) BB IJL—RIGIEE
o BB TRYC L, BILSGE . LR, BILNACE R, SO LR B (F7 K BR N R A2 AL R

— ARG @
=DEAF1 4:&F .

© DEAF1 B 7

W 1 B

W . & H RS
R g it

B5 BILERFRRREL
ik BR o Seie &

GRS R B ERT. HIERBILSCEAAER IR,
Jf H B JLstfe 7 5% et W54 ¢ ) DEAFI
FLHR AR, HI, #1i2h VSVS,

VSVS J& AL T 11p15.5 X, iS5 B2 5 H
P A F-1 (DEAF1) ) DEAFI &R 48 5]
). DEAF1, XF%HK “#H) DEAFI AHCHE 58T
HF” , B—FH 566 MRS IZEN, &
HAKR 28 R G0 R R G & B T I SRR
AV PE 2 FIL R B EK"Y . DEAFI A% 5 Ik
B, f3EH .08 SAND (Sp100, AIRE, NucP41/75
Ml DEAF-1) Z5#3%, #F45/5 % (ZnF) , BENifE
5 (NLS), #fiHi{55 (NES) fil MYND (myeloid

translocation protein 8, Nervy Fll DEAF-1) Z5#43a"
SAND Z5#43 i 5 DNA J¥ 5454 . /5 DEAFI )
Z AL MG R - B A EAE s A% E A
S5 % 55 AT X DEAF1 #H7H%E M ; MYND
St 2 5EAR-E AT TAER". 24 DEAFI
FER AT DEAF1 & 1 AR — > Dy e Bl ele 22
B, #a5 R RGN A . X5
i, LM DEAF1 3N %758 DEAFI1c.1051C>T
(p.Arg351Ter) £ X 57%, FEH M SAND 25141,
F:30 DNA 25 &8k s i 2/, {ff DEAFI JE 3+
() ST 32400, R 5 1 S — R AR 1 kB RATAE
PR RGEPBIRIER

DEAF1 J2&— P BA i Sy s AN i o g ) £
H, TEAN [F b BELRSF, JFAEAS [R] DX 0% e
MR B FRIE . TR )
thalifb ok, BEA S S AR IE RN U EEs A, &
M R AG & B A " RO ARG R,
DEAFI 5 i e D RE AR EAG M CHE™ . /DN R
Aith, DEAFI MRS RBMAE WG, i
DEAFI1 %25 Mzl /N RIChi s g £ AL 78 KA rh
S PERIGR DEAFT A9/ ROV 38 B i A2 St R
JEREAT R BN ™. BT ARG AR 7R, DEAFI
TE /N FRUBEIR B2 45 b BB IR 45 1R 2 40 Al b I iy =
ik, HofeRw 5 1 BUBIRE Y & AL 3 IAE

TENEWFFEH, DEAFT 0K fl St | S e . 2
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JIBERE . H B e e . E R AARAE . H A )
FIZBEAE e v R VR HERER ™ B8N
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ZRCE LT 2 KB 948 5 Y . DEAFI
PR A5 S 1] LA | e 7 e AN ] (4 3 ) e 22 5 AE, B
Vulto-van Silfhout-de Vries ZE&E" """ Fnpa 15t 1%
Mz ShBE A WO & ME RS 1 R B R e A e ™,
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5 VSVS Kt R HREA K", HILL & B LA
TERGE P R B IRGE . LM AL DEAF1 ¥ G 5
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(p.R224W) , c.762A > C (p.R254S) , c.825C > T
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[R8Im] SO0tk ket n] 484k 1 %15 DEPDCS5; HiR s Fi7%5 U0

F NG Jry ke VU B P A2 &k 1 A (Familial
focal epilepsy with variable foci, FFEVF) j&—fji#s 4
UL R AN BT Y G AR, DA RER L
S . ANTR) GG A% T HEAN [ g 5 X A Jmy k9
iR RN AR B RIS — L, UL B A AR
28 DEPDC5 (Dishevelled.EGI, -10 and PleckStrin
Domain Containing 5) 3£[H"', HAj3&TF FFEVF if
ISP DL YR O, 6 AR MR 0 kLAY 8
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