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Perampanel as therapy for adult epilepsy patients treated in clinical practice
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[ Abstract] Objective To evaluate the clinical efficacy and safety tolerance of perampanel in the treatment of
Chinese adult epilepsy patients. Methods Clinical data of adult epileptic patients treated with perampanel in
Department of Neurology, China-Japan Union Hospital of Jilin University from January 2020 to December 2022 were
analyzed retrospectively by self-control method, including demographic and clinical characteristics of patients, changes of
epileptic seizures before and after perampanel treatment and adverse events during the treatment of perampanel. To
evaluate the clinical efficacy and safety of perampanel in Chinese adult epileptic patients. Results A total of 69 adult
epileptic patients with complete follow-up data were included. The dosage range of perampanel was 2 ~ 8 mg. The total
effective rate was 68.1%, and the seizure-free rate was 17.4%. The most common adverse reactions were mood change and
dizziness, the incidence of adverse reactions was 52.2%, and the incidence of serious adverse reactions was 0.0%. In terms
of analysis of influencing factors of efficacy, the results showed that single drug therapy or combination therapy, type of
combined antiepileptic drug and treatment time of perampanel did not affect the efficacy (P>0.05), while dosage was an
important factor affecting the efficacy of perampanel (P<0.05), and there was no significant difference in efficacy between
the focal epilepsy group and the general epilepsy group (P>0.05). In terms of the analysis of factors related to the
occurrence of adverse reactions, the results showed that the occurrence of adverse reactions was related to the dosage of

perampanel (P<0.05), and was independent of whether it was monotherapy, the addition time of perampanel and the type

DOI: 10.7507/2096-0247.202306008
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of combined antiepileptic agents (P>0.05). Conclusion

Journal of Epilepsy, Sept. 2023, Vol. 9, No.5

Perampanel has good efficacy and safety tolerance in the

treatment of epilepsy in Chinese adults. Both monotherapy and additive therapy can effectively control seizures, and has a

good effect on different seizure types. The most common adverse events during treatment were mood changes and

dizziness, which could be alleviated and tolerated by most patients with prolonged treatment.

[ Key words] Perampanel; Adult epilepsy; Efficacy; Safety
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The effect of family positive behavioral support on emotional and behavioral problems
in preschool children with epilepsy
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[ Abstract] Objective To investigate the effect of positive family behavior support on emotional and behavioral
problems in preschool children with epilepsy. Methods A total of 80 preschool epileptic children and their parents who
were admitted to the Department of Neurology of our hospital from October 2022 to February 2023 were selected as the
research objects, and were divided into experimental group and control group with 40 cases each by random number table
method. The control group received neurology routine nursing, and the experimental group received positive family
behavior support intervention based on the control group. The scores of family intimacy and adaptability scale, strengths
and difficulties questionnaire, medication compliance and quality of life of epilepsy children were compared before and
after intervention between the two groups. Results ~After intervention, the scores of strength and difficulty questionnaire
in experimental group were lower than those in control group (P<0.05), and the scores of family intimacy and adaptability
scale, quality of life and medication compliance in experimental group were higher than those in control group (all
P<0.05). Conclusion The application of positive family behavior support program can reduce the occurrence of
emotional behavior problems, improve family closeness and adaptability, improve medication compliance, and improve

the quality of life of preschool children with epilepsy.

[ Key words] Family ecosystem theory; Positive behavioral support; Epilepsy; Preschoolers; Emotional behavior
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Clinical study of pirenpanet as add-on therapy for intractable epilepsy

HAN Xiangyu, TAO Deshuang, WU Dan, HOU Zhengping, WANG Juli
Department of Neurology, Jiamusi Center Hospital, Jiamusi 154002, China

Corresponding author: WANG Juli, Email: wjl198981@163.com

[ Abstract] Objective To observe the efficacy and adverse reactions of pirenpanet in patients with refractory
epilepsy treated with add-on therapy. Methods Forty-one patients with medically refractory epilepsy were selected from
January 2021 to December 2021 in the Department of Epilepsy of Jiamusi Central Hospital, among which 25 males and 16
females. The self-control study was conducted before and after the treatment with pirenpanet. The observation period was
1 year, and the clinical efficacy, platelet, liver and kidney function and EEG discharge index were observed at 6 months
and 12 months respectively. Changes in seizure frequency after treatment were divided into the following 3 groups:
effective control: no seizure; effective: seizures reduced by 50% ~ 99%; Ineffective: < 50% reduction in seizures or
exacerbation. Results Among the 41 patients with drug-refractory epilepsy, 8 (8/41, 19.51% P < 0.05) were seizure-free,
17 (17/41, 41.46% P < 0.05) were effective, and the total effective rate was (25/41, 60.98%); Sixteen cases (16/41, 39.02%)
were ineffective. There were 31 children in 41 cases (31/41, 75.61%), of which 18 cases (18/31, 58.06%) were effective, 16
cases (16/31, 51.61%) had mental and motor retardation, and 8 cases (8/16, 50%) were effective; There were 10 adults
(10/41, 24.39%) and 7 effective patients (7/10, 70%). After one year's treatment, the EEG changes of the patients were
observed, and the abnormal discharge of 6 patients was reduced according to the discharge index, 2 patients had no
abnormal discharge, and the other patients had no obvious EEG changes. Conclusion Pirenpanet is effective and safe as

an add-on therapy for medically refractory epilepsy.

[ Key words] Pirenpanet; Refractory epilepsy; Clinical study
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[#HE]1 B#9 B (Perampanel, PER) 257457 £ A g i X s i A BRYERN (Self-limited
epilepsy with centrotemporal spikes SeLECTS) H7 A S ek, 753&  BIBUMESHT 2021 4F 12 3 & IRAEARM R
KA R AR M T L B B 1 12 M AE Beifi 12 SeLECTS HRHI PER FRZGAYT (19 B LG IR AL, BETILEE PER JAYT
12 4~ A LR & VETSOL, TS PER S24 357 R o S DX i B PR 0T 7 55 B He 22 4, I XL o ik L 1] A
fbo Z5ER LYY A SeLECTS L 45 B, SEa&mBIveRE 43 5], HAF 5 13 fl, & 30 fl, Filt 4~ 14 %, ff 1 4
A ~154F) 45 B JLE Rk R VR sR LRk & 2 1aR BLRREZE & AR, Jrf 43 [ PER SRAIVAYT 12 4T EUR
PRI BRI BN 74.41% (32/43) , TERAEFRIHH9 60.46% (26/43) 5 7 ] (15.56% , 7/45) LB BN, %
WoRk LR HRFE, it 5 =AUR L EZ54) PER FLZ7I6YT SeLECTS URMIH, 2 ~ 4 mg PER HI
AR RO A& VE, HHA & & TCHA 5
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Efficacy and safety study of perampanel monotherapy in self-limited epilepsy with
central temporal spikes

YUE Xuan, LIU Xiaoming, CHEN Jiao, LIU Li, ZHAO Jiagiang, SHI Na, ZHENG Nuo
Department of Neurology, Xuzhou Children's Hospital, Xuzhou 221006, China

Corresponding author: LIU Xiaoming, Email: xzlrlxm@163.com

[ Abstract] Objective To investigate the efficacy and safety of Perampanel (PER) monotherapy in the treatment
of self limited epilepsy with central temporal spikes (SeLECTS). Methods The clinical data of the first confirmed
SelECTS in the outpatient and inpatient department of Xuzhou Children's Hospital affiliated to Xuzhou Medical
University in December 2021 were collected, and the clinical data of PER monotherapy were retrospectively analyzed. The
Seizure of 12 months old children were followed up to observe the efficacy and safety of PER monotherapy with spikes in
A total of 45 children

with SeLECTS were included, of which 43 had complete medical records, including 13 males and 30 females, aged 4 ~ 14

the central temporal region, and the changes of Electroencephalography were observed. Result

years old, with a course of disease ranging from 1 month to 1.5 years. All 45 patients had focal seizures or focal secondary
generalized tonic clonic seizures. Among them, 43 patients treated with PER alone for 12 months had epilepsy control
efficacy rates of 74.41% (32/43) and no seizure rates of 60.46% (26/43), respectively. Seven children (15.56%, 7/45)
The third

generation anti Seizure drug PER has a clear effect in the treatment of SelECTS, 2 ~ 4 mg PER can control Seizure well,

experienced adverse reactions, characterized by dizziness, unstable gait, and irritability. Conclusion

and has no significant impact on cognitive development.

[ Key words] Perampanel; Self-limited epilepsy with centrotemporal spikes; Children
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The application of valproic acid in epilepsy and comorbidities as a broad-spectrum
anti-seizure medication

ZHANG Enhui, ZHANG Hesheng, CHEN Yujie, OU Zhujing, ZHOU Dong, WU Xintong
Department of Neurology, West China Hospital, Sichuan University, Chengdu 610041, China
Corresponding author: WU Xintong, Email: 36853839@qq.com

[ Abstract] Valproic acid can reduce the frequency of seizures through various mechanisms and is widely used in
clinical practice as a monotherapy or adjunctive treatment for various types of epilepsy and epileptic syndromes. In
addition, valproic acid has significant therapeutic effects on comorbidities associated with epilepsy, such as migraines and
psychiatric disorders. It can also be effective in terminating status epilepticus and is commonly used as a broad-spectrum
antieseizure medication in clinical settings. However, valproic acid has side effects such as teratogenicity, infertility, and
menstrual disorders. Additionally, when used in combination with other drugs, the interactions between medications
should be carefully considered. Therefore, in clinical practice, it is necessary to strictly adhere to the indications and
dosage regimens for the use of valproic acid. This article provides a comprehensive review of the use of valproic acid in
different types of seizures, epileptic syndromes, comorbidities associated with epilepsy, post-craniotomy cases, status
epilepticus, and special populations. It also summarizes the combination therapy of valproic acid with other drugs,

providing a basis for the rational use of valproic acid and individualized drug treatment selection for epilepsy patients.

[ Key words] Valproic acid; Epilepsy; Comorbidities; Combination therapy; Adverse reactions
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F, OIEHEE . S HIRA ASMs LIS, 1T LAfa il
iR RAE, K RE AR AMA R, A B R
1A IE AR TG, RO 7RSO R B B R, i &
ERERZE, B EoR, EREBREE S, 4
40.6% AIRIT, 35.4% M HEEIRIT AR . IR
FERW, oW B, R e, A
) ASMs 1697, 70% ~ 80% H& 1Y & VE Rl LIS 2 A
EGTIR

AR ¥4 77 3 B DA RO & 1 b 1 52
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ASMs P ISR e dE L | e dk ARy F B, g
T AT B B AT 3. MRS R MRS
MZEE 2k £ ASMs J& 187 I ) LA R )
[vi) IR 3 T ZEAR Bl L R L JEH2Y . 29N RN
SEE ARG | PR R R A N R AR A T
RAEEFE

FEIR R BE 2y E G £, aniE
JPHL TR IS R X PR 2 I8 H AR A 11 |
HMRMNEZE | O LR TR L% . IF HL, 50 R
B2 S BRI LA N RN S, s it —
IR B EEHAMER . IR (Valproate, VPA)
Ve —FhT 1% ASMs, 1 FH 45 Bl & 1 28 3,
b 2 s A W1, TR A 2454 n] Btk
B, BRF LT AIR, VPA BRI A B T GE
Hh R 2T R PRI B

1 ARBHEENR

VPA T 1882 4EAE A HLIAEFIB B IR G AL, I
J& T 1962 A LAY 7 0 fA €6 1 T IR Ak 5 0 0
HUBIRAVE R, BEFS WS G 7R S5 90 UL 21 T A 1
MHA A& B BB PR X —L5]E
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T, 5145 1 ASMs 253557 BN, TR A& 1F 1)
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VPA R[N y-2 3 T 2 (Gamma-aminobutyric
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MBS R, VPA ZEBUINIE . HUAAE | O NELRT LA
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25BN ) 2 R AR SR D I TP R 2 2 2Y
Ik BE G ER T . VPA R E 54 Fa
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VPA 1E R Z EHLHI 259, 16Jmkt it VB
H25) 12, HEEAE e W Rk bE A s i
29,

3 AREBMLEGEIEP AR ERES

3.1 BRI

JLE R M0 (Children absence epilepsy,
CAE) s JLE I DL RS A e A TP o 4 10
B8 VPA VR —2k 25 . IR EH A KA
TR SR - B ZE R AERY UK, % E % VPA, BR
EFEAGERI R, [FIRN S E S VPA 1SR
WUK: o 5 S BEM A VPA SARTE G M EREA
REMN A2, AT LA S FH 5 =188

«395.

3.2 B FEANFEERRR

H /DA NIEZE®E (Juvenile myoclonic
epilepsy, JME) J& 75 /D AF I 35 U (Y 4 1o P 9800 27
BAE. XFFHIZWing IME, BRI A& A0 B
Gh, B BT VPAE N B IEIGIT, & &% VPA
AT PE XS . QR VPA ARIE G BRI 32, il %
FERIBE = s | A2 S P VG BT ER R TIR YT o
3.3 XEEEMHRE-FELIERER

XA A T 5 - P 2 R AR T 0 s T S s 4
U AT AR ) 4 TR 25 B E, RN T VPA B0
LS =R A —LAIRIT W) . A R APAE T B
WUREZE KA, SO BE N TME, W E SEHERE VPA,
BRAE A AE S N VPA, W Y25 VPA 1) By
P RS
3.4 Lennox-Gastaut ZZ &1

Lennox-Gastaut 255 fF (Lennox-Gastaut
syndrome, LGS) &—Ffilfi P 5 UL 4 45 I AH OC 14 3
SR, 2R 2R, BIRTBUG AR . XFH
J& LGS Wi L, 77 VPA, 75 =R —4&
IRITE . AR IR BRI 32, 7] %5 &N
FFCMERE . 5 A . AT & B R B E S s
BT
3.5 Dravet ZZ&1E

Dravet ZE 5 fiE (Dravet syndrome, DS) J& &
B MR MM, 2808 LY ASDs I RURAE,
BOERBWEG, BIKHG AR . #if# VPA s
A E N —L W), AR AR RET 32, 7] % &
Do FH R G L FENLER | e VDR . ERSTUE . A£ L
PG B R B E R INGYT -
3.6 EWMERFEESEERBFERIERM
Landau-Kleffner £&Z &1

T P I 02 U B AR RE 2k 12 Uk
(Continuous spike and wave during slow wave sleep,
CSWS) il Landau-Kleffner £ & 1iF J& T4 2 ki
W, BOL—A N AT A s . HEFF % VPA
YER—Z25%), A0, AT T LA CHiva e | Aol
PO B FEERRYT o
3.7 ANPEZE-K5K N ERR

WLREZE -2k 5K J1 05K (Epilepsy with myoclonic
atonic seizures, EMAtS) X FK Doose ZE & 1iE, HoHisr
IR K E R VG, A RE B s 4
APERER I R BRI o HEXE VPA RN —Z 2459,
5 IO AN A2, T3 LAFE IR 2l S V8 PR AT -
R TR, FTINAE SHi Va3 | Fr 5 =
T3Ah, FERRILATINAZ B B0, e 510 0 A=

http://www.journalep.com


http://www.journalep.com
http://www.journalep.com

© 396

REIRIT
4 FRR AL B PR R BRI (E A
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B, i VPA, RGP RIPIEE =0, BAARE N
ER, FEAETIRYT R A RIS T B kX =
G YVE R B SR IR YT o X A W AE I E AR
AU ) ASMs, 072 2B PH4H | 2K 5 %2 | FEOLEE |
IR JE B i A 2% o A L gk
43 ERitBEEER

RSN 00 B A ) BB R 11% ~ 39%,
PSR A AR L RO ETR PR RS B L T3

http://www.journalep.com

Journal of Epilepsy, Sept. 2023, Vol. 9, No.5

JEH2E, MATE W R, T BB O, W
SRR L B 1 I6 YT AR I B AR T R E,
HHTHEE, e RE AR, e k. #E
HH R EAREBEENN ASMs, 1 VPA, K5
PEF . R PEF5, X TRl RES | & £L &) ASMs 2
Y, e SR VeI FEILER | PLEE =gE N EE A
H, BB KA,
4.4 it BB IR

SR 5 T UL 1) R TR A IR R A R i 2
1, ALIR 12.2% X T e FBOSURH 17 J B 0 1Y) £
L HEBE ASMs B, NAURT A G B T v KR
RAEEAY, [F 0752456 B R AT R 0 Ry
fiE, e PR A R E /EHIRY ASMs, 41 VPA,
R PG | AR PR 5 =R AR
45 ERIEBRFEHMESHER

HEEE L &R (Attention deficit-
hyperactivity disorder, ADHD) J& %K JL 7 5z UL
R . U L ADHD RN 13% ~ 70%.
9K A1 ADHD 2 [i] 47 76 XL a) SCHR , i JL 2
ADHD A4 R REIEH JLER 2.5 ~ 5.5 f%, 1MHUH
TE ADHD JL# th kA %2 4F ADHD 1E# JLE W
3.94 f5"

X T AL ADHD [ 3, ASMs HIEHUTS
N7 SEEAEBGIN 25 06T B — MRS, JF G ASMs X
ADHD W/ER . WF5E 7R, VPA W] (B SCE 0 36
# ADHD H LKL Rl ADHD Sk, K D76
DLkt B8 AR 4 9 ADHD M &y, fids
=R H AL ADHD BE 1T o BT RE 01
L b2 10 e B AT o L 8 ADHD & A AT ) fg
KOG IER, H#EFELL L DURh ASMs FE ™
4.6 L B RERS

090k e SR IO 15 2R B A (R VR ARG TR, 1
JeTT % I8 ASMs XU A AR P TR, AT AR
il AR 28 RURVUIN 25 5 E AR PR 259, BLAM R S
o5 AT RN R IR 25 R B . AR A
B, VPA, R E PV HIFLEL = E5E ASMs FEIR Y7
3o 114 [ ) T e ) LA DI A G EAR

5 MUSMARERIXERRERER

I S M S IR B ULAEAR , 3% ~ 50% F)
SEE PN TAR S AT B OO A A e SR
AL, el A B 2] sl RO A A, A5
A PPN L IR R A IR K P A R A T, G TR
TR A AR AT 5 R B DR Eh BE I A 4
IEA B PR ASMs X T REE AR SRR AR d 2


http://www.journalep.com

R 2 & 20234E9 H ZE9E 555 1

Fi iR AP REA S % T ASMs B9fE ], B e TEAL
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PR | TR BTG A TR MR A BIR YT
& Q@ WURIETEE S R AT, VPA #e2jal 2y ol
A8 T I 4 T 58 L PR 28 R A sl R SRS i rh
1 AUBSE o 2016 4F- A8 PG B Bt i — T 055 151 3R 91) 43 B 4K
i g, 7EWEAAT 281 WEIRMIGIN B E 5, K3
H 6 BB FHE AT IR kA TR Rr e R3S, Hi
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B SIS ™ 5 RN B O™

7 BRESCRS AR E REE

P 2R A4S (Status epilepticus, SE) , BIH
RANEFRBEA G —Fh I RARAS, 2™ A 28t
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Effects of acid-base balance in the brain in epileptogenesis
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[ Abstract] The acid-base balance of the brain is critical to the functioning of the nervous system. The mechanisms
that maintain acid-base homeostasis in the brain are complex and regulated by a variety of transporter proteins and
enzymes. Slight changes in acid-base balance can affect neuronal excitability and even lead to epilepsy. Epilepsy is a
common neurological disease with complex pathogenesis and numerous causes. Drug therapy is still the main method, but
the treatment effect is limited. Therefore, it is urgent to clarify the pathological mechanism of epilepsy and explore new
treatment directions This study provides an overview of the transporter proteins (acid-sensing ion channel, Na'/H"
exchanger, Na'/HCO; cotransporters, anion exchangers, carbonic anhydrases) and the regulation of acid-base balance in
the lungs. This study also introduces how these transporters participate in the stable maintenance of brain acid-base

balance and their influence in epileptogenesis from both basic and clinical aspects in detail, providing new targets for

epilepsy treatment and intervention.

[ Key words] Epilepsy; Acid-base balance; Transporter proteins; Neuron
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Advances in medium-chain triglyceride ketogenic diet for refractory epilepsy
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[ Abstract] Ketogenic diet (KD) is one of the effective treatments for refractory epilepsy (RE) and is recommended
when anti-seizure medications (ASMs) are ineffective or less effective, inoperable or ineffective. The efficacy of the
medium-chain triglyceride (MCT) ketogenic diet is as good as the classical KD (CKD), which has been demonstrated in
several retrospective, prospective, and randomized studies, and MCT is more ketogenic than long-chain triglycerides, so
MCTD allows more carbohydrate and protein foods, which makes MCTD more palatable than CKD more palatable.

Research advances in the mechanisms and clinical efficacy associated with MCTD in the treatment of refractory epilepsy

are reviewed.

[ Key words] Medium-chain triglyceride; Ketogenic diet; Refractory epilepsy; Mechanism; Effect
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W KB EX H e Bg it 25% 34 H .
CKD 66.5%, MCTKD 68.9%; 6 1 H: CKD 48.5%,
MCTKD 67.6%; 12 1~H: CKD 40.8%, MCTKD
53.2%; P 37>0.05) . Liu 25" %5 THE B % &%
Liu 1 Sell X CKD #1 MCTKD J7 5% L8 I BF 5% &
B, ' 50% MY JLE AR ZAEREAR T >50%-

MCTD A ERLA A 1.2 = 1, P i 8K
Gyi AU Z2 (K R MRS, L CKD B 3emk, W%
TR E IR R AN TN, B A AR | AR
R (AL (2 B A KGR R i 2 A R e ™
W5 &, 5 CKD AL, MCTD B4 A A% S IH
[ e, 39800 v 25 B M B 1 R KT, ol e/ v 2
FERR R A HLAE B 3 PRI MCTD ] 34 i it 7=
AR IR I DR, ORI R, MCT #9446 E
b LCT Bk, Mis /> 1 Rg Wi e ZE AR I 2 2 rh It
FUIALE"", B4k, T MCT 7446 Fom i i) 22
UL BRI SER , MCT 1 R 5™
Zi I, MCT A= FAR & T LARRARMLAR MR B, Acs% 1M B
Bk, WAMARRR, AR,

K. Vita /& MCTD —FHiIBL 77, %A C10:C8
1 80:20 [ H VM =R, S AL, X FREC T AN
R NIR IR S 58 N, & LAY 8 785
AR BE AR ASFAE R, (EAERER G, L5 R a8 i IR Bl
& HERS IR A, a5 5 5 | AAS B
XA C Ty EAAE AR SRR B B A BAE , (H & R
P S A

4 BIEFIE

MCTD ] PR E R, Bl FIrIi2HE,
MCTD & A AR AR P& FAFE IR 1 219
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JLE . HOE L RAFEN, BAI1S CKD Do R, T
HE R
4.1 BH;EEEIE

@ X} & MK @ 2k 47 418 PEA5 At MCTD #L
B, B UAIESIRE, WS/ RR . IR PR
FRRAC, PUNRNGTT IF AR ; 2% > G HLR) S 5
Q@ BEEBEWSE . GRISW . HRE & 7EZRA S
Ry YRGB LTk, FES, AR EFRRG
AR (B RE) s SREMIREL; HniE
[P R, M R IEL IR BE 75 DA SRR PR B AT g
PEo SEEHTBIAGA . PR L. R ThaE . AR .
W | I3 2 56 R K TR B 43 AT I PR O L it o
R (JEFEMICE) ; ASMs Il B A & (W2
W) s IRAVLER TG A B, B S %
s B KOO (AR 5 B A Bk
PR ARG A
4.2 Bzhet

MCTD "] LIS R 8, IR A2 g insh. @
HEhdh: e THREETE. BaFR
2212 ~24h, KA 48 h, ZEE ] T LIKE
oK, BERE 6 h E 1 UMY . I ERAE . 2 1 R >
2.5 mmol/L R Ei ik B +++5, 15 1H28 8, 15
BEFTHRHGE, S5 1 HM 1/3 784G, H 2/3, 5
3 HMME SR, SR, HY)eE B E R
1k, T Bt MER H e 1 HH B AER At b R s i ) A AN
RN, 7 B R B AT LS B3 30 ml (O I
HOEE 10% A0 2R K SHIEAL B, ARl DL
HEABRREIR A, TG AT PR O AR, X
SR TERUR R SRS B E A 5. @ AR
Jadh: PTUAEEEI TSI R, BE A2 MiE
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BN 2= 4, M IE) R EE D | AT OB R A PR
TR AR LA

MCTD 73 0 =B MAEEHe 5 A i (Dietary
Recommended Intake, DRI) , ¥ DRI, %L F
HerEZ MY KB B 50%MCT. 21%LCT .
19% e /KALG A 10% AT BV E 415,
TER . BRoE . KA BT, BRI MCT 4,
AR 3965 AR 0 A /4 1) < 3% 3/ oz 8 PR 7 1y R At £
3% (BMR) x (75% ~ 100%) K358 . & A
DRI 145, H&EEZE /DN 0.8~ 1.2 g/kg. gErE AN
W 4D FE AR 2R A AL FR R UEA TR, DA 2
BB AR DRI W22 5, I A 7K 75 il 2
50 ~ 100 mg/kg. 33 MCTD J5, Mif#h e %
Y, A BT SO, N — KK
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cenobamate ZEE AT PRI R IHE

k!, xEHF

L 25 N5 R B VG 181 B2 5% 255 ICU (2241 730060)
2. 2L N KA B e W2 Rk (221 730030)

[#ZE] cenobamate J&—FIF BIHTIIN &L EZ54) (Antiseizure medication, ASMs) , J FIaY7 M R kb LR
SR RANE. cenobamate A MR HRAF R, ELAT X AVEFAMLE, 245 18 i BH T 22 19 B H 3 15 i i TR 1] 58 B
B ITEIRAS, AAFEAER R g0 5 b Xt y-’f&%T@ﬁ (y-aminobutyric acid, GABA) A Z KW IEPEAS AT .
5T W7R, cenobamate & &y kMU 1A SR YT ik, FIBULEBE B 2 PRIV & VRS | 5 I 28 R AN v A i
TRAER, B2 ME e, 4830k cenobamate 1E N —F#i Al ASMs HIVE I . 251030 F12- 45 1E | I IRYT
B R eVEE TSR

[X%2i7A] cenobamate; MWifx; Jktt:i; YEFIMLE; Ak

Research progress of cenobamate in the treatment of epilepsy
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[ Abstract] Cenobamate is one of the latest antiseizure medications (ASMs) developed for the treatment of focal
onset seizures in adult patients. Cenobamate is characterized by a peculiar pharmacology. The mechanisms responsible for
its anti-seizure activity include enhancement of the inactivated state of voltage-gated sodium channels with blockade of the
persistent sodium current and positive allosteric modulation of GABAa receptors at a non-benzodiazepine binding site.
Studies showed that cenobamate appears to be an effective treatment for focal epilepsy, showing reductions in seizure

frequency, increased responder rates, and high rates of seizure freedom, and is well tolerated and safe. This article reviews

the mechanism, pharmacokinetic characteristics, clinical efficacy, and safety of cenobamate as a novel anti-seizure drug

[ Key words] Cenobamate; Epilepsy; Focal seizures; Mechanism of action; Efficacy

T 2 — R DL R AE M, R R
BRI 2 RGP AR AR . 2ERY
AW B 7 000 J7, 29YREARYT ik, B
W IER 2RI, A E 2 1/3 W E N 25 METR
PESGR" . R TR0 R RO R L R 2 L R
RIZZHRE, Ja0i St 245 PO o 3, HARE S &
FETT . Bk A AL I RE A R RS, B 4
BROCHE R H B TR R R, IR YR e £
ANTRIBILTR] 0 225 4 m] A 2 sl ik Gl

cenobamate J&— F BT 1Y PUBUIN & AE 259
(Antiseizure medication, ASM), T 2019 4F 11 H i
KEEMMmEEEMA ( Food and Drug
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Administration, FDA) it 697 R E 10 )R
KPR K A8, IFT 2021 4F 3 i RO 24 i 2 B
J7) ( European Medicines Agency, EMA ) #t#fEH T
ey kb i & A . 8L BT cenobamate 7£
FEl NATO AL T 1 R S 3 RS B B, AHOGHRIE R D . AR
Sk cenobamate F T 1A T YR FHBLH . 254K
B ISR L IR GO0 | 2 PR A5y T A 725
R, A IREAREE cenobamate A I,

1 cenobamate H) 5 F 5 R /ERMLF

cenobamate J&— T U [ PO s Jor 5L 21 3 HH iR
Befir A4, HAOs 4353+ C,H,CIN,O,, AHXT
Sy F N 267.67 gmol ', HAkZELEH LA 17,
cenobamate 7£ 2 3l ) B 1 b F 5% 3R B G
R RANEARL, (FUEBYIRLE A SE 4 2 . BT
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e412 .

¥R, cenobamate HTHGA I P4 A4 HIL T 42 475 30 ik BH.
W47 02 ) R I R 1 5 P P [ 48 M3 ) 2K IR
PR AEAE R R 455 A i X GABA, ZAR#E T IE
[ AR AR5

cenobamate X B [T [ T4 4Mi# 1 (Voltage-gated
sodium channels, VGSC) #lI/EFAAF T E L7
- PLBL RS DU AR 7 S S i
FRE PN (INaP) , RO A7 A A, Xk
PRI (INaT) B2 R SRS VGSC
I, cenobamate XFR TG AT VGSC 3£ Ml /188 55, liad
TS VGSC AR 6 3% [R] i 38 52 3%, s/ ek
PHER SRR AECE, WM T VGSC K15
JIF M AR T HAR I 8 J1 2, I K FE 5000 1
Mo Tl AL eI H VGSC ¥, B
B T 90 4 E R B s dE e b,
cenobamate {F & GABAa 2 A Y = 355 A1 1 1E AR #4) 1A
N S 2 Mo/ 2% fl b GABA-A ZARIAER A B
KRGS, VT AARMEANEI L I (Phaisc inhibition)
FNE TR L (Tonic inhibition) , 11X & il 1
GABAa SZ RS T 1 B oK : rl it A 430 S 1 5
YER, T8I rh 38 i 0 ) 14 feh 28 AL 3 00, DA TTT
DR ZAE . T GABAa SZARAYZAS A JH T & A AE
R TR ARG BTN, HIE cenobamate
AR . TR IR R AT 247 1 g XU I T 2R R
EPIL7/ N

A, cenobamate 1] HE & —FPARA AT IR AP A
A5, FETF cenobamate T GABAa Z KAk
71, 8L % PI3K/Akt-CREB-BDNF i i, S3di
T FRETEE, PR T FKEREC, s
SUEIRT-SZ 2, Bz IAEE"

2 cenobamate HIZ5¥1{Xi5izh 15

cenobamate AR 2y, WCAHXTAEHL, 1~4h
Jo I 24 v BE ik 0, R WIR T EE 88%, RIS Z B4
WAL, BRI, 1E 5 ~ 750 mg/d JEE N
FIREZ IR 4524, cenobamate IEMRJE (C,,..) Y LIH
O A SN B H BIR S 2, a2 R -
At [E) {28 T 1 X (Area under the curve, AUC ) LA
O T X3 N, HZREG 25, AUC BEFRIR )
ST B L A5 G 0 2 5 TR R S G n A
M 30 h (10 mg) # /N %] 76 h (750 mg) , HAEIRIT
HYLE (100 ~ 400 mg/d) } 50 ~ 60 h, & H—1%
2y, AR IR IR EIRAAS M2 E . cenobamate
I R A5 AR 0 60%, EESHEAS S, H
TSI ARFRL) A 40 ~ 50 LY
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SR

1 cenobamate /45X

cenobamate 7£ il H il i Z AR R, £
BAFE IR 5' - BEIR A AR IR L AL (Glucosyl
transferase, UGT) FIZHffi{2 3 P450 (Cytochrome
P450, CYP) Z %, Horb 3228 1% 5 2 W 1 17 b il 2
UGT2B7, F% 1 CYP @Cif 0 $E CYP2EL.
CYP2A6 Fil CYP2B6. cenobamate 3= %2 it & Jii HE
W B ERRIE A PR 2L R (88% ) FIFE
(5%) HeH AR5, 25408 N2 400 (18~ 77 %) |
PRSI G R AR RTI A AR AR R 152
M, 504 Al cenobamate 200 mg, TE42J% (Cer
60 ~ 89 mL/min) A1 (Cer 30 ~ 59 mL/min) ¥ )
et R, 2 AUC Bl xT B2 43501 7
L4, 15 4% P IR (Cer < 30 mL/min)
Z A M5 & i)k cenobamate 100 mg J&, I3
AUC SEEREXTAMIL TR 25 . ERE
(Child-Pugh 5 ~ 6 73) Al (Child-Pugh 7 ~ 9 4}*)
JFIIREAN 2B, cenobamate 200 mg 7| i 41 5 fk
FEXHHELL AUC 43 31l i 2.1 £540 2.3 45 #4E b
WG Iy 2 dis, b R R TP AR
rh B2 JF D e 5 A {0 ] cenobamate [ 18 TE I

Uiili

3 cenobamate Bl KRz FB

3.1 cenobamate 75kt BRI i [z F

TE PR IGUER X U B8 3 1 2 vt | BEIL . WL
B G IR T im R 5 b (C013 T C017)
XHEH 1~ 3 Ffr ASMs EAEATI AT 245 1 19 sy kA
U B F U8 TN cenobamate, 455 {IFSC cenobamate
W Bh IR YT R kM A AL, JF B AR H R &
400 mg FRZEEN e RITFRE" 7 A 12 JA 2R
YRR Co13 BEMLIFGY ', cenobamate 77 4
(200 mg/d) Fai B AEI A BUEAR T 55.6%, 1M
RIFIA NIRRT 21.5%, 703 18 JE#RY Co17 1Y
G, 100 ~ 400 mg/d (751 12 7 [l B ik BH 2 A 3
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[, 7E 200 B 400 mg {67 1Y M8 U A VR AR5 08
B 50% B 53 1R 56% 5 64%, 1 24 7 28 ik
T 24%. TE4ERRD], CO13 Al Co17 5T H H
M 200 ~ 400 mg, 435l EiA 28.3% Fl 21% [ L
BT KA. Co13 WFFE M CO17 5T 58 s 43l
A 149 HIF 355 (il 52 PEA T IR 9 AT
5%, BRMKIIBEYI T cenobamate IR YT 3K i A
R, Wl BT ) B RE K, S0 2R AH 3

—IFE 17 NEZ 139 UG 3T cenobamate
TFARZED AT 1347 FIXMETE AR A
T B, o HPRGR) S 1 T S8 T e I 25 25 T 1
5% cenobamate i BiA 7 W0 (I U250 1%
5, 80% LA by B H AE S ] 2 ~ 3 A
ASMs, cenobamate M4 4H 7]~ 12.5 mg/d, 7E
10 ~ 12 JEI B 1% % 2 2 200 mg/d, #E— feiFsin
% 400 mg, PR 9 H , 13% EH T
TR A AE, ML 70% 1) 5B WUR A AEIR AR T
50%, 6 I H AR B Ik 82.9% . Bl , BF5E H A
QR AT ARBE DTS, 1697 12 S H R 24 S H i
cenobamate [ B 5510 80% 1 73%, B 1
TR BRI T % 2 R0 ok S sz 6™ . G
FELATF IR 24" e 77 sRAR SR TT 1Y 49 6] B 35 81T
TRKIK 8 MG IR LRI 5T, Horh 37 ] (76%) f&
BHUREIRIT 3 ~ 8 4F (WP i%k 5.6 4F) , 45% MR
TR B T 75%, 29% o HRE IR & AR T
90%, 16% 1 & JoWi & AE"" . —3 3 B2 rhuly
PR R 5 BE 1 F )5 AT & B, 30% i
F ARSI (VNS B s 2030 5 R
il (%) Jry kA 8 5 FE cenobamate JRYT 5 TOIUIR
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Research progress of health management model for epileptic patients in the application
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[ Abstract] Epilepsy is one of the chronic central nervous system diseases that can occur repeatedly for a long time.
About 70 million people worldwide suffer from epilepsy. Two thirds of epileptic patients do not receive proper treatment
because of inadequate health care services and social discrimination based on cultural beliefs. Effective health management
mode can reduce the morbidity and mortality of patients and improve the quality of life of patients. This article divides
management modes into five types: Hospital-based health management model, community-based health management
model, family health management model, self-health management model and health management model based on
network technology. By referring to relevant literature, the research status of epilepsy health management model at home
and abroad was summarized, which provides reference for the health management and reasonable intervention of patients
with epilepsy.

[ Key words] Epilepsy; Health management; Model
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iR E A B F AR EMHNEEE X

EHH, £

bR — Bt R (Jbat 100034)

[HZE] PR BB ARTE LA bRl 552N AR e 5%, JEHE ST KK LAl (Stereoencephalography,
SEEG) , {HICH SR At 1 25 [l 43 HE iM% . 1982 Mgl (Magnetoencephalography, MEG) F 1 FH 50 47 19
iR MEG AN3Z i E sk p s, i (a1 AN 2 (81533 0785, T FH 00 8 W U X (Epiletogensis zone, EZ) Fl&AE
HLURIX (Seizure onset zone, SOZ) HF; . MEG FIfEIHAR 1% (Megnetic resonens imaging, MRI) il & J& FR A # 5
Hf8 (Magnetic source imaging, MST) , H Hii &S AR R & A7 W EZ ik I 20 FEH R 2 MRI 5 4b 7 ik 5N
T MEG MR A . e S BURR PR T 7, MEG A4 SEEG, {HkF3k % VEEG. MRI. PET J¢ SPECT. U4t
MEG 7 1] LAFS Bl Fii N B AR 174 22 B e B PR AT . MEG (8IS R0 4% 5 5, % 4 S O7 B IO SRk, X i Ty
G IR E AT —E WM. H RTRAS S 3T 5 A BRI A el , 7 BB v IR 2B s

[csiA ] MmiEl; MR, W ; BURIRX ;. RAIERLRIX

The role of magnetoencephalography in presurgical focus localization in epilepsy

WANG Weiwei, WU Xun
Department of Neurology, First Hospital of Peking University , Beijing 100034, China
Corresponding author: WU Xun, Email: bxtong@163.com

[ Abstract] Intracranial electrographic recording, especially stereoencephalography (SEEG), remains the gold
standard for preoperative localization in epilepsy patients. However, this method is invasive and has low spatial resolution.
In 1982, magnetoencephalography (MEG) began to be used in epilepsy clinics. MEG is not affected by the skull and scalp,
can provide signals with high temporal and spatial resolution, and can be used to determine the epiletogensis zone (EZ)
and the seizure onset zone (SOZ). Magnetic source imaging (MSI) is a method that superimposes the MEG data on a
magnetic resonance image (MRI) and has become a major tool for presurgical localization. The applicability of MEG data
has been largely improved by the development of many post-MRI processing methods in the last 20 years. In terms of the
sensitivity of localization, MEG is superior to VEEG, MRI, PET and SPECT, despite inferiority to SEEG. MEG can also
assist in the intracranial placement of electrodes and improve preoperative planning. Limitations of MEG include high
cost, insensitivity to radiation source, and difficulty in locating deep EZ in the medial regions of the brain. These

limitations could be overcome by new generations of equipment and improvement of algorithmics.

[ Key words] Magnetoencephalography; Stereoencephalography; Epilepsy; Epiletogensis Zone; Seizure onset zone

9WXETA RO P 30% /0 2 ~ 3 R TR
KANEZHY) (Antiseizure medications, ASMs) {/}E %
PE", Hodh 2 30% G 3LHR L% (Megnetic resonens
imaging, MRI) JC 5 B0 o2 S5 o, 3 2835 151]
WO WO AR R AT e . B R TR X
(Epiletogensis zone, EZ) fl Z/ERIHIX (Seizure
onset zone, SOZ) NEM EXEEHHM™ . A
Rt sk [ F 2R HL Bl (Stereoencephalog-
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#fEE#H: Z#, Email: bxtong@163.com

raphy, SEEG) | N@NLAY “Ehrife” , ShGEA )
MR 2 a1 5r 9 A, B rb Bk FLBE 38 XA RS
Jigi B8 [€] (Electroencephalography, EEG) 32 3| i |
Sk B A 52 W) A0 v 2 IR S o A S I . R
4 MRI, 1E W2 434 (Single-photon emission
computed tomography, SPECT) , il F [&]- D e g 1t
e WiA% (EEG-fMRI) i B ), TCik X o & AR
WY R, MELME EZ. & (Magnetoencepha-
lography, MEG) 43 % =i B[] A2 [8] 433 7, Jiliteg
TN Sk KRR e, W] T E EZ RN
SOZ [FRAE" o 1T 5l o Ak 2 5 P AR ™
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MEG #A4: F 70 4%, 1982 4EFF 4 I T 0
e, 0 1, 80 AR IR Wi, H Al
£ 3% 200-300 3@ & . MEG JH FIfi KGRI
MRI @& R G5 1% (Magnetic source imaging,
MST) B A 50 S0 B A i 5 A7 1 207
2005 4F LR BRI E )32 F 0500 A i e 0 X ol
XTI RE AR L Rl o S5 [ i PRI P27 25 (American
Society of clinical magnetoencephalography,
ACMEGS) 2011 4E & A i PRI TG H . % MEG %
i sr B SRR SR, RS, I i)
LW I8 RN . {3 MEG i R I )52
S, NG EUR T B TS Y, ELARS B BT,
HEF S

1 Fx#gE
1.1 BEAXEFIE

Pk fBAN TN B () i B LA 22, ¥R g file
W, MEAESHVE AL . R4 B o 3 T A AR AR 28
reEBINES . HRYE Biot-Bavat N E 5
O A

N6 S Fi IR 3 T LA W e 28 0 B 1) A
B, A3 BRI AL o R Al 07 L IR 5 AN
FEAE ARG I B REYS, T LA MEG Y fE & 305 i %
[TER7IES A0 72277

David Cohen 1968 4F 15 e ffi ik 3k fe 4Mii 7
1 A 24 L 281 35 P 10 A A S s B BB S Oy 4 em,
YN 0.002 fT, 3 BE N RERI 2] . 21
PR H SR AT AE mm” G N H O 1) — B0 n] e A —
ANEH R T, 2T 5 T WHEonR G s
FAHEZ 100 fT WA AT AE Sk R AG I 3"

1.2 igXFHE

TERE M N, BN 28 Bl A T 46 % 2
PR . T RIS /MY (107°T) #ids . 16
4353 A 200~300 RN LR RE

MEG Fl EEG M A [A] ff JE i s K i 76 3h
MEG it R FBE B 2R, {HTC EEG RIE A I 1 AR XF
PRI, B LT RbR/ N F R R RER"Y . MEG i
P S EEG Bl (0 B TF X R . MEG Y [a]
SHETT R ms G, R mm 9, Fo] k4
=S S
1.3 oA E
1.3.1 BT HSEREEER Eardl, HER
A AR 22 AS TA] (1R 45 B v 2 /25 P G 2R P Y Fl ()
Yo WO S 5K M R R R Y Bk U A A T
(Dipole) %E 7 IMERTE . 3 ~ 4 JZMERIABAIC
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il R PR RSk K, S BRAR A2 ] MRI A9 5T
(A LS N = AR, DRSS TR 3 Rl 20 9 15 51
AR FAEBR R A7 B . MEG I % L i A A%
T (Eguivalent curent dipole, ECD) "", {14}
Yt i RS YR, B IR BT & 5 1Al . —~ ECD
IS FE—AN X = A B — L . MEG &
Bl ECD HYJLFE A 70% ™

1.3.2 @BRT % IR EEE SRR —
| 75 (Cluster of dipole) ™. 7 N %X
TG —brifE, 2/0LE 5 ANLLE, Anand AN
e 14 DL E, B 17 AN FEE s e %
A B ) 8508 8% & A ) 39100 74 & i (Interictal
epileptic discharge, IED) 4" &, 72k — Mtk +
" SR AR T AR S ). TR =6 4>
BT, MEIEE <1 cm AMHIRTUS I, <6 M
TESAARE>1 cm TG 22

1.3.3 R M KRS Z N E R HAS ECD 3§
R TR T MRI i 8 =40 A K FR D MSTAY
B TR kR 2 7. HLRETR AL 14 (Electromagnetic
source imaging, EMSI) 75 ] F FE ™",

1.3.4 KEE BT MEG 8 5845 [0 3 Pt
I, AT LM TR A . AR IBR GG & FL
40 5 7 S YR AR BB B2 o, 38 Bl R LA R G 0 7
fLiz gl Bz T, M. Wi & Ha AL 09 4 37 1 i 0 . T B2
J A A RS 5 i i = R e

1.3.5 JE# A A BE  MEG FBUSYE S W1k
B A R . B 5 R o 2 (R A | (AR R TR
JE R TT 181 O, A2 s S T SE IR o 7E5 N
FL R ) S SR s, R ™ TET TG X 3 ~ 4 cm”, R
6 ~8 cm® MEG RIA[IC SR BB . 1 EEG 4351
10 cm” 2 20 ~ 30 cm™” . E W] MEG M fUSMEAT
T EEG. {H MEG ANfig & 30 21k i 45 5 457 B U
MEG & Uil KA & L ECD A RUS: R 70% ~
80%. MEG Hf/NJRiffi (Small sharp spike, SSS) .
I RPN (wicket spike) , #2HEH 6 Hz 1 14 Hz 1E
A . A 6 Hz 41520008 2 4 0 3 R
b R, FEX TN EEG, WSS
[Fi) 26 i L 1A 2 0T ™[RI E 5% EEG M MEG
H O I B R TR), 26 B AE R S i [A) K R RE AL
(spiking) 75 TfI, S W25 AR H 3t i ok AN [l 4% S 21
PR AS AL . 7E MEG (9 35 il b 8 5 19 3%
MRI A] DL BRUAHTA & B MRI 5%, nl i85 Ik
5] 12 TG 5 Y 50%

1.3.6 JREE e D AR KR R AL I
w2 B A AL FAER RN I A AR, @
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Sy TR RAE, A ECD 1l 22 (0 i 7B 25 55 750 %ok
RSV RS Wi mwaek AN 11D 87)] S W& (E L i
MEG U5 7 PTAG TSR] 12 mm Yo, 55 N H AR
[ 57 T LAIER] MEG ROAS HEPE"™
1.4 FwEERFOWAE

T 20 AR T HE R MEG (19 S0 A IR f
B, kg TIRZHFE L.
141 ZFHABIAFRA NI BTG
(Guantum sensors) G~ L% /111 (Optical
pumped magnetometers) N7 8- FH A, 1 R
i (Rubidium) JF 21 E 280G, 7T BT
b (BE3k K 6 em) , A AT LAFERE BRI 2 N H R T
3. fESRE LA MEG K 4 £5™,
1.4.2 %k AR® PWHENIE (Beamformer) FH23[H]
JEE#S (Spatial filter) SR BN RMG, AT A AP LA
il DX AT ) B B R AR 5 B X, A R PEAf— 1
F, i 5 1) EF () PP 9 S BB AT o AT D R B
TGS RSB . e R AR LR T N6 K
LA 2 {3 7% (Synthetic aperture magnetometry,
SAM ) 1N % 1 068 U8 R BUE [ Kurtosis deamforming
of MEG, SAM (gz) | AT LAK A H UL =5 14 ik
W, 2w B A, WAk B SEEG Fl MEG
MELU R IR TED. [ PR b E T RZ % ECD
SEQ R
1.43 %4545 % 25572 (Multiple signel
classification, MUSIC) 4T IR 2 %) Z A 1
L4.4 SR EFAER o] T oA R SR R
ar R o X R/ IEH A I (Minimum
norm estimate, MNE) % Ji5 &b 3 A F5 A6 AT 3 HE
HL 4 &l (Standerlized low resolution brain
electromagnetic tomography, SLORETA) , AJ DA4|IE
M 2, JFF MEG BEkHE A2 N ThE AR 1A, 1H5R
TR I, DR

Tenney 55" WF5% 32 Bl JLE WK, FH ICEEG #ff
JE SOZ, VIBRIG RAETH G o RS [ B 125 ) G 1
#£: ECD73.5% . MUSIC 73.7% ., MNE75% .
SLORETA 83%.,
1.4.5 HA4 @O HIREERA (Current density
model) T BT P K it/ N A AR R Ar E, HR
JE Ry e g R s @ A SRR (Distributed
source model) ¥ KK 7r A /N X, TR EE—/NX
PN RELTRT 0, AT R 4 4300 5 10 A I e B R A Y (e
WrE"™; @ Lt/ 2 (Linearly constrained
minimum variace, LCMV) I #JE , 231 S )
ForHT; @ g1 EE L Bl (Magnetometer pick-
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up coils) X EB IR ; © M 57 53 53 b
(Independent component analysis, ICA) A X /3 AS[A]
B2 AR X (A5 5, ATA RIS s S
AR Fefibif 5, R4 ALt e
1.4.6 MEG/MSI 5 XA W & § XA 2 5
e T I I P75 I RAVALNAEA i E2 3
2 rEESKEE

MEG F1 EEG {55 ¥4k H 2 fils Fa AL 5| A2 i
SRSl . XSk Bz I E L, Ry 2 M e LA I8
S RBCREM M NSNS, T 23k, FE
& TPk LA ZH 20N 80 A5, I i HiL A7 3 0 RN 40 AR
. M MEG ¥ )11 EEE k&I 3~4cm
Ak, 0 E R T A ML N AL T R G, AN 32 L Y5
My, MEG X128 1) L AU, 29 4em’ J2 Y
[F A% S Bl ] % MEG %L, EEG 7% =10 cm’,
HAZ BRI, MEG M EEG 0] i kg, A
PR B WIS AUAE ] L AL B R] i AR R AT A A
1 (Confidence volume) ¥ A HIH . W& FESRA I
MZEE mm H 2 cm, 24 IEE MEG 7] 5%,
HAEAB/NT EEG. MEG 5 EEG 3T 5% 2k
AL LG i R G 7 A9 RS B M, MEG B IR 7E
EEG ZHi £ W EEG NP HA LR, K 2ZIRR",
MEG It EEG %5 [A] 43 #F 7 s Bz oK, I 1a] 43 3% )
[T AN 7 7
2.1 ik 0 R BB =

Pataraia 55" 3@ 13 X} 82 11 24 ¥ X I M i
H TS &L, MEG Pl IERE N BZ 35V
PiE B R 47 1] (57.3%) , T EE 12 i (14.6%) ,
T 64 (7.3%) . 3 VEEG 435k 28 1
(34.1%) , 30 151] (36.6%) J% 24 5] (29.3%) . MEG IE
WiE N R A 72.3%, & VEEG N 40%. fE VEEG
REEEN F 58.8% MEG AJIEWEN . P —E K
N 32.3%.

Iwasaki 25" 7E 43 1 BR R P 00000 2 25 v 2 90,
30 il MEG M EEG ¥ B, 70 AWidl: EEG £
F (>70%) MEG & MEG £ F (>70%) EEG. X
EEG A U H 16.0%, X MEG A Bk H 34.5%
(P=0.062) o Wi EMAML, ARJ5 T LAE L GlaR T
225 Colon 5™ K3 37 BN 32% MEG A L AE
(i) 09 9050 P %2 0 (TEDs ) SRR 719%, 1 25 B AR
EEG J 26% (FUEM: 62%) -

Duez %" #F5% 22 B0 B4 &L, MEG &5
4 EEG 9 fiilf5 IEDs X128 %% . B 14F, 3 ] MEG
A EEG ¥ 5%, L EEG %% 1§, X MEG R ¥
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5, MEG R4 18% B &L IE . Sagawa %
(2021) *'28 il )L EXEAR PERUE 68% MEG 5 &1
if EEG —EL,

MEG Y EEG #& & M5 miAHEL, R4 F A B
TR A

Plumer %" X} 13 5500 5 & % F & %
EEG (HDEEG) M MEG R ATE A7 o ARHATIC R H]
1474/~ IEDs: 626 1~ (42%) {{ L. T HDEEG,
230 1~ (16% ) fX LT MEG, 616 1~ (42%) 1] WF
#. 1E 616 X HDEEG K. T MEG # 116 Ik
(19%) (FPAifH 11 ~28 ms) , 339 WK (55%) MEG .
T HDEEG (H'{iifl 15 ~ 44 ms) , 169 X (28%) P&
[FEF L, DIBRF ARG RAEBCRIA TR k1E
570> 98% ~ 100% 9 ], 171> 88% ~ 99% 2 fil, ik /b
69% ~ 60% 2 {4,
2.2 PwEE SR EBER

SEEG H 43 MR S i 5% KA L v 3, {H AR
ANREHE 554, MEG 1l 7E 2 RAE, W3 AT AH B AR
75 MSI #E MRI 44 A48 52 o 30 o = 222
TH, 0485 ICEEG AR MY HCE, 40 MST & {7
5 ICEEG —EUR 5 T A&MER Al sEME R, {H MEG A~
et ICEEG™.,
22.1 MBS BETEM  Knowlton 25 il
61 BRI, Hoh 49 i L3 MSI 5 ECoG #Y
SENLHE . 32 5] MST 0] LIZE{v, ECoG i 34 fiil,
ANEESE LS MST 7 ], ECoG 10 i, 10 i
MSI &5 %, ECoG 1 5 fil. 7 ARG K &AE, H
H ECoG ENL A 1R 4 Bl (iR, 3 HIANREENL,
1M MST 4 9152 {57 18, 2 05 D 4R, 1 B 24t
Rampp %™ i 6 1] ECoG 1T 3| w7 (High
frequency oscillation, HFO) , MEG 7] i 5% 21| 5 il
[] B sl 57 T % HFO.

Schneider %" 18 18 5] JC Ik 4% 5 K¢ i
8 11| (44.4% ) TE i i PN /N Rl E f37 ECoG il MSI 5%
S5, YIRR)G 7 171 (87.5%) KAETHK, 6 B
SE4—3, 4 IR —2, 1t o1o YIRS AL 3 Bl
(30%) KAEW % (P=0.013) , Kharker 25" 378
173 145 2R , 83 4] (54% ) ECoG 1 MEG ¥4
W%, 12 1] (7% ) {L LT ECoG, 32 1] (18%) {¥ U,
T MEG, 36 il (21%) W& I . il 32 6
(32/68, 47%) MEG 4§t ifif ECoG Jt.o

MEG 5 ECoG A R4 — 2, (H AW
ECoG FLSZFIURR , AT E O /51 P FL R ATY Ry 4 b
#E, MEG A B 5¢ 35 i N RO TR B AR
51/ S
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2.2.2 JE#AEE 5 SEEG  Wheless 25 #i3H 58 14
i E T 53 6] (91%) MEG A & 1F 8] %,
SEEG KAEMN 70% . 3#iiH%K (Temporal lobe
epilepsy, TLE) 43l °h 57% J 62%, i 51 S
(ETLE) 70918 75% K 81%. MEG 5EN 5 ER
PiFEE# 23 4 (52%) ; VEEG KAEMEMTE#
g 14 4] (32%) , KAERT 19 6] (44%) 5 SEEG 435
31 1] (69%) S 21 5] (98%) o

Juarez-Martinez %5 18 9 FIMEVA RN 2%
KA Y B MEG 76 35 SEEG L e iy
AT . Liu 2" R 47 6] MRI JC5 5 093500
37 i (79% ) MEG fi#f F#% 5 SEEG & —5(, K
J& 19 Bl kAT R . 10 A —BUL 3 B & AEH K
(P=0.026) . Gao %" i23& 19 {4l MRI JC 5% (195

WGBS S 60.0% A AL, ToiE ik 7% 9 4]k
44.4%, Zhang 55" 38 42 B £ & R YRR T
A, 18 19 (42% ) M E S —3K, 15 1l
(83%) RJa KA 22 FIFR4r—2 11 41 (50% )
BAEW R ; 2 Plg e A—8 03 MiEEeE—
TG4 (P=0.046) o 42 filrh 2 A [ ki XA PR A~
WM F#%, SEEG IEBH—H SOZ, — W #i X, YIBk

MEG mAEH A H Bk i, Al 5 SEEG A
*ho FEA LB AT LIRSSk B2 VEEG MU [E], I
Ay i P AR
223 AL MALHEREE [UHDEHRK
WFFERaE"" . FAR LA —EFME, W SEEG LK [
R 0 Sk AR, R 5 i A MEG IR %,
EEG fThilb 21 MEG U8 /347 . I i FH Je il sl
PEf /MW 2R . B H IR BUONE, HR A 43
Bs ) R A SRR, 58 = N BRI SIS oL, LS
ARt — DR . 2 T R I BT TR I
SENL, WANETF IR AR B E TS 5 MEG 1R ME
R E ™

Martine %" I8 1 45 3 M0 71 A0 5% 3k
# EEG. MEG #1 SEEG, SEEG A 117 Yk, ¥ =
W MBS, MEG B E] % 4 100 ms (78 1k
VTS 45 50 ms) , FEF 08 4% 3 4 A7 T TR
A KEWEVIRR G ZAEH K

Vivekanand 25" #2824 )45 i [7) i 30 %
MEG #1 SEEG. 14 il KAEm G5, H 7 fif T
R R, 7 BT . 3R H A R AE [H] 1 3
MEG 5 SEEG X % (P=0.135) , & 1% 3
SEEG WS4 T MEG (P=0.002) . SEEG iC %%
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¥4 F v U OROBRDE B B AR 5 MEG {8 B AR R
20.7+4.4 mm. 1 {52 BRER 1 EZ WO & 10 A S YIBR
EROI e —3 . 7 BIVIRR K TR A - 6 1] & AF
TR VIBRT R T 6 191, 5 Bl R VEIHL

3 R & AR A

A0 SR I ] 45, MEG Rl s /0 s 31 &
Y. (B4 29 10% ) MEG Al LI st 8 KB, KAE
AR BT MEG A6 0% A& B8 K i 7 SOZ 15 il 4F &
B, (HAT Db 5 T 4 5 M g

Eliashiv 55" j0 5 8] 7 ) & 4235 40 ¥ & 1E
(Complex pertial seizure) Hf [ i 1] . 4 51 & AEL
I X (SO Z) 3t [l /N T & A 18] 3 I 1Y) i 45 X
(irritative zone) , 2 P #FH —2, 1 BIARERENL -
54 MEG 1 SOZ i/l L EEG TIESE, 1 il
ECoG MNREENL, 6 1l AT MEG Hip il 5 1 T
Jakt e A B AR (FCD) . 4 #lYIEE MEG K&
ECoG W & 1 & WAL, K AR T 2 ol i 3 /D .
1 NPT MEG A1 /0 SOZ Fi#B, k%, 14
ECoG NEERENL, YIBE MEG ) SOZ EAEWH % .
MEG 7 K VERTED e #8048k, R AVERT MEG X}
B DTk AT & VR MEG.

Alkawadri Z54R 18 T ""44 Bl B F, Hrp
25 il (57%) 7E MEG Kl A 1 IEAE, 6 B
(14%) AT 2k, 741 (16%) ZAVET 3 ~20 1K,
561 (11%) >2 ¥, 1 6 3Rk o R 2R A
53k K2 EEG [ 16 il (36%) MEG K R Ja it 5
EEG N EZ 7%, 6 il (14%) EEG A& L,
MEG A LIENL . 4 1] (9%) 5 EEG i A—3K .
341 (7%) JeIKEF MEG EA =%, EEG ok 48 .
6 B (14%) K AEHLIHAT MEG M BE & P iE s
EEG NAREEN IS, 4 61 (9%) MEG &
LU BT EEG, 1 ] (2% ) EEG KT MEG. %1F
BF MEG 80% fH #7901 5 2 v 5 & 1 o] 19— 3%,
77% 5 HAW 5 S — 2

Velmurugen 45" 38 20 | &% 20 R & AERT
MEG, 3 IR, 17 WARNEHT M A A 5 ik
JC B AR % (HFO) , e KA 78
—2.27pT (k) +1.93pT (IEH) (pT H Pico
Tasta, 1pT=10"T) . #ZH[H] HFOs YA IC I 3 22
5t (P>0.05) o 20 vh 19 141] (95% ) B E 1f .
Edmonds %" {38 28 i JL#EMEAMERON, KRR
MEG 5 EEG 68% —%(.

RAERHCE S MEG 7TERR | B A — % RIME, 2
FERfE SOZ 5 AL T & AE ] MEG Fisk f2 EEG™",

427 o

4 MHEESRGFEENM

Wheless %™ [ T 58 il MEG H.#, MEG &
075 TP BR 3 — 3k 23 61 (39.6%) , 5
MRI —%h 21 1] (36.2%) o Nair 25 $#38 22 i )L
HXEVA VRN, 14 1 MRI JC S5, 8 40 55 7/ B
o 18 B FREAE—M, 3 0, 1 BIETE .
TE f PN B AR 2 S, 17 T BR AR B T 5 T AR S 07
TG 4E, Jorf 8 BIRAEN R o SURHHL 7% K iicre
R TFEARGIA KIE. BV FEH 62.5%
(5/8) KAEIHR, N2 VIBR#E 21.4% (3/11) . EI
Tahy 25" 18 46 BIFR KM TFAREE, MEG &
SRR 27 4 (58%) , KAERS SPECT K 31 f4il
(67%) o FFARUIERIG KVEIERS MEG W2 (A0
% (P=0.002) , 5 SPECT 7 & AERT<20 B2 4415
(P=0.03), 543 SPECT (f045 /& 51 76 & V& i
>20 Fb# ) o5 (P=0.46) . Edmonds™ #zi# 28 4] )L
FR, 11 4] (46%) MEG &3/ 5 & VER} SPECT —
. Guo %"™M73 Fl B EH AR ENSL, MEG ZENL S
YIBRHA—3 R 71.2%, PET 5 MRI fil4h 82.2%.
PR 94.5%.

MEG 51/ 5 PET il MRI @il &5 1422 4 ~ 7mm",
MSI 4 BT & B IH B AR T

5 MEERE MM E

e PR32 I FH A 80 088 5 % 02 B 4 L T
{#4% - (Single equivelant curnent dipole, ECD) @l
T MRIJE R =4t A0 1, I RIS 1 9 B AR A %
B R WG EZ A MRI AT UL kb 22 1] RS A oG
"7 MEG % JH TH & 4 X (Irritation zone,
1Z) , ECD Ml i P B i il gl a2 37 SOz, #E—A4~
BB - BB N 5 BV T 1T 0 & B R VRIS Bh
HIfE S 9% . MEG & B IE A 2 Uiy
ECD HYHUNE A 70% ~ 80%, 1k [ VEEG AfES
A5 e BT MEG AT 34 h0E S {E 30% ~ 40%. 2/3
MST AT IEAf$8 R RS S oG, AR e A
g™, 24 MRI TG X, 583% MEG A LIS m &
B SOZ (17T g K Ak FAR A HLR -

5.1 Bt BB AR F R Bl E L

Stefen 25" H{3H AY 455 I B4 A9 MEG, L
th 320 5] (70.3% ) AR AR o 30T A BEURR A
R 72%, B A 70%, AR 57% . HoE
Z THMRHAYT R 131 18 v, MSI89% & 5
VIBRFRA; —30 . Nair 4™ #7238 T 22 6] MRI B8k
T A vy LB SR . 18 IR R A —
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], 3 B, 1B T o S DIBR AR
FHE#H 62.5% (5/8) Wil & kK AE, A5t blbk#H
21.4% (3/14) Hiw o & AF (P=0.06) -

Vadera %™ &3 65 B T V15T A B
F, PG MEG A 1.22 ME (FPAE 1, JEH
1~2). 30 (46%) 56 &= VI BRI T 7%, 7 6
(11%) FRorVIB%, 28 B (43%) 5 & AEVIBRVEH Z
Ao RIG 124H 74% BRI K AE, 5B VIR
WA (P=0.04) o

Murakami 2" 7£ 50 5 MRI B 1 5 A fig
SEANL IR E T R B, 9 158 A VI BR AR A 7% 8 i
(89% ) M T & A, 16 BB VIRE B 4 6] (25%)
P JC & AE (P=0.007) o 25 B KV 58 7 7%
10 9 (40% ) H%i JC & E . Rampp 57" K45 T
1 000 M XEIA PERTR, 1231 X MEG 0% 883 IX
(72%) A 1IEDs: %M 379 ¥k, Wi 480 ¥, Tint
189 ¥, Kt 50 ¥k, Bt 8 k. 1 678 firf.
R kM 619 YR (70.7%) , Z4EMEE 185 Ik
(21%) , SRECPEMDE 74 R (8.4%) . E& VIR
MEG i 4t 5 i% Engel 1 ABURE 66%, 4551
83%, FHYEFIME (Positive predictive value, PPV)
83%, BHMETM(E (Nagtive predictive value, NPV )
65% o AN O T W0, RO 4 Bk
84% I 56%, FEFE 89% M 77%, PPV87% I 82%,
NPV87% & 50%.

Mohamed 25" 75 % IG5 28 A4 BR J& P50 8 2
AT ST R, 47 BE SR B . 27 i) MSI
BRENMNE: 22 HlA 1 MERTFIE, 5 616 BT
VL R Ay BB 1o R MST B8 4h BRI 32 1],
Herb 26 BB FA 21 BT 4. 6 1] MST $2 {1t
FEAE AL, 9 B/ i N rAR B, 12 461 R PR
ARBIHETTIR C BT & BUAS B S W1 8 & 01
PR R 7 3 X U L B X, R )

Anand %" HRIE 40 1 25 Wy HE A TN
49% 1B F3E R RAERTIG 3. BT REXL
RAEH RT3 37.61 4, A KAEE R 14,
03 > (P=0.004) . Jr Al 1 05 E SEEG H
W AR . 19 B8 VIR 5 MR T — B0
SEEG S # X, 10 {435 Engel I , 6 B350 VIR A
Engel 1T . T, 3 il VIBRAS G045 W5 & — 2 i B ik 7
#: 16k Engel I c, 2 f5I°4 EngellV . Zhang %5
H2il 42 B 25 Y MEIR RN, 24 F1FH B — kT
#%, VIBRJ 21 i3k Engel I , 18 {4 254K 6 1
ik Engel I (P=0.0014); 17 fl>h 5 %5, 15 4
(88.25%) ik Engel 1, 25 fil5 Z A HURE 11 4
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(44%) Engel I (P=0.008) ; 24 filflith ¥y & 52 [F]—
75 1) 19 15 (79.17% ) Engel 1, 11 i >k Z 75 [ 3 {4
(27.27%) Engel I (P=0.0069) .

MEG N $.— it 77 H 7 10— 88 FARHG
", MRI oA # & B IR e ami%k. © =
6 M S AIAR, TAH B <1 cm, 4MBF (TIBREL
PEEER) WG I, @ <6 NI %, SR 4k
H T A >1 ecm 4G A"

52 FAREBITAMEBEF AN MEG ELEX

PR A 8 A0 PR M, R R B4t , g
IR, FARBEN AR, A2, X EEG il
SEAARFEEA, P RN I RS AR — i T
Mo LaRAR LA eI, B A, A
WU AR &, # EEG KB MEG A3z ™",
MSI il $24t EZ ({5 B BLAt MEG Bl 3R A
=7 O MEG it F#E0 TUIBRIA SR 2 Ak
[B]; @ EZ fEVIBRTEESN 3 cm LI ; @ EZ 7E 3 cm
PASh, MEG Wil B F i i AR ™,

Lee %" 438 20 I FAJF 12 BIKE % . MEG
J BEG A LT R @ Sy —d M EAR
W, MRRRAE &Rk A s @ B Y i 7 PRk
ARG O, JFEAN B AR 3
THMERT B 8 15 3 A /& 1ED, W] WL MEG
EEG. Kirchberger %" i 10 fIARJGE & B &,
MSI #i5E EZ 7EJRFAR NS 3 cm VAN, 5 BIHE-FA
KAETHJE . Mohamed %™ 3 17 4] )L B T A
J5i 10 5] MEG #1008 07 T IR F R 1 2% B 3l
2GRN, 3 2 (B T EE VI BRI %% < 3 cm, 6 1
>3 em (2 BIBIFE A ) o 7 BIAMOT N, 13 4]
HFAR, R 11 4 Engle I | 1T (8 BT EAE) -

5.3 ERLE S 1E R Rt E

5.3.1 Frtmm ISP L 2R ek, AR
KRG AR, I MEG XERIAGI 2], it
AMIl MEG Lt EEG U, AT AL B 3 ~ 4 cm’ [ []25
PEFRNR TG S0, 1 EEG 4 6 ~ 10 m’. MEG Al A& FH
ECoG 1) 50 ~ 90% . F I I 35~ [ 4 $5 2 Ak [l
MEG A A& P 68% ~ 100% Y HEE"". MEG %3
I P A T3 1 2 AT A RE™ . Guo 45 HiaE
73 1] TLE, MEGA48 1] (65.7% ) $lci5i i J5 15 477 3 00 355t
i, 4 4] (5.5%) 5 AR LRI, 12 6 (16.4%) 7
XL, 5 1 (6.8%) FELASE, 161 (1.4%) ANBEE
£, 3 4 (4.1%) o555 . VIBRHA S5 MEG 5 &
B —5H 94.2% (49/52) Hia b ; A —8H
71.4% (15/21) FiJ54f. 7€ Engel T 11 64 il h P& —
2 49 ], A—F 15 #] (P=0.022) . Wheless %" 4}
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R 2 & 20234E9 H ZE9E 555 1

i 28 1] TLE, MEG & 5 VIBR #8157 — 2 16 141l
(57%) , #5r—5 6 B (36%) , A—5 4 H] (21%) ,
PRI 2 1 (18%) o Fii PN HELAR & AR 18 191 (62% ) 5
M5 YRR —3, & F MEG. 16 i (57%) 5
MRI Efi—%, 5 MEG #l, k& EEG KAE]
14 ] (50% ) | KAERF 11 61 (39%) | fi P B A
] 9 Bl (32%) 5YIBRFAI—2, KT MEG. A
J& MEG y (65 ~ 90 Hz) 5237~ TLE RJ5 & & WA #r
EAYTEFS, 6T EEG" . 1EfRERA T FIAUAIA]
FEIRFE%L (Weighted phase lag index) B #1455
(1) 22 2k B B 22 AT LA X 51 TLE 0 i B o 4
(Temporal plus epilepsy) ™. Agani 25" i 83 {4
TLE, 15 1 (18.1%) A SSS (/NI ) , 49 3~k
PR 2 19 (4.1%) A SSS. 15 f4i] TLE ) MEG
5 i A 1 SSS, B AMEE JC . SSS E TLE A
IR I MR A 2
53.2 #irtmom ENIRMET . MEG N
(Frontal lobe epilepsy, FLE) & {37 45 5 fili N FE AR &
BT . Pellegrino 25" #1117 il MEA M
FLE, /i N HL 45 4 dMST (4346 G IR A% & 1
5590 5% 3 v D R & R W ) BE S P /DN T
cm ﬁo
533 Jak3RmOm IR TALTI Ra e e =
2GR I PR M Sk B2 EEG 2B R E, MRI A 1R
U B 25 B AV o AELXST PR an 0y [ ) 5 o7 B
JE 2" MSI FE L PPV 2y 82% ~ 90%, %Al L)
ARER P LA™

Wilenius 25" 38 17 |15 556 (Parietal lobe
epilepsy, PLE), 14 il MEG A Bl (2 ~ 34 1)
10 BiIRR R, 4 B BU . SAMepi 11 41145 5 A
sl 4 IR b 2 B —MRR R, 2 G475k
XU, SAMepi 5 5 ECD 5 i ] i 8 v {57 {8
20 mm (Y& 6.8 ~90 mm) . SAMepi 7 i B—FR &
X YT RE X 1 2% Fh A 0 (0 ~ 3.7 cm) , ECD E i
HFAE N 1.0cm (JEF 0~ 5.8 cm) , BEM FR{ii{H
0.5 cm (JEH 0.5~5.8) . FARJ5 ECD H.—FR )Rk
#4910 {7 5 45 (50%) . SAMepi 9 i 5 4] (56%)
RAEWK
534 Bet2 B EZHR SWERRTEZ, Rk
Bz EEG 2 HME™ . B 0-iE MEG (&A% HA K
RSO, L MEG & BUSrE 2%, B4
F3k iz EEG™, ECD Efikiwnths, F4ri i g
W% (Distributed source modeling) FJ #FH & P4 ]
2553y . T IR (S RTER R A EE ) 5 U St
W4 (S e S T, s ) " MR TGI8 4 5 i

429 o

PR, MEG R A% B SEEG % BRI HDE ™

Yin 457 HiR3E 22 )5 R, 18 I F AR
15 19 A% R IE 52 EZ A6 &5, 14 4 HFO
PAE S, SEeYIb EZ 80% JC & AE, 584 VIR
HFO 4 87%. Chourasia 25" 238 24 5] & 5054 ,
11 ] (46% ) FRZ Ry I 1 B3 A 75 (=5 AN
U, MR <1 cm); 13 6l (54%) A4k &R 7%
(CBREAHEE>T cm) o P F ARG T2 5, 43900
80% M 87% Jo &k AF. Ahmed % (2018) *"6 f4i JL %
Sy U, A MEG B 3LE M3 35 A ik ik, R
Jii 4 % Engel I, 1611, 1 5 JC0 3%

Mohamed %" R 18 14 15 & 35 W -
MEG BRI 4> = AL O A7k 3 K%Mk 7%
8 fl; @ Ja ki & s AR 3K 2 4] B BUAE MK
T (0, 8w B, 100 4 . Kakisaka 55" 4
B 4 8 T MR, AR AR TS . 3 AN N
Bk 52 —8, FARE 2 GIAMEHK. 1 BIFTE
HXAFAR,

53.5 EAREHERAERRE  1/2 ECD [l MEG #f
WAL T MRI S8 X, M8 (FHE>1 cm) {84
TFROMHAE X, BEM (HHE<1 cm) R EIER G
X IR KRB AR MEG 1R ME & 90 H0m 7k 7
3l, MM BER 3753 45 8l (Gradient magnetic field
topography) ] DL & AR /NI R AR X . AR
NG+ S 853 1 (Advanced dynamic statistical
parameter mapping) fli it 5 % 1% s IE AL T ECD,
80% 5 il PN FL A — 5, ECD Uy 40% ",

5.3.6 ZH WAL MEG B 7760 rY G sh itk
WA T K AERE Sk B2 EEG™ . MEG & ¥ EZ AU
P 100%, Fe51E 94%, KTk 95%, k2 VEEG
56%, 80% & 77%. MEG R R b VEEG B 5EIT
gh,
5.3.7 AP RIR Rk ILERMEIA Kakisaka
25 (2011) "2 1 PR I2 W0 1 Hh e 5 DX B4 L
T R PEWN (Benign epilepsy with centro-temporal
spikes, BECT) . 6 fjil ECD {ii T & 935 F J7,
i RT, AEEEsIX, BG4, 6 i ECD fi T
W fERE R T T RS X, rmm e . IR T
T, H4F & BECT. W52,

53.8 a4 He %" il 121 FllKEAL A I X
BTSN . 73 $1 (60.33% ) MEG #ii 5 EZ —2K,
48 5] (39.67%) ~N—5. AJGHETI 2 ~ 10 4F, —3K
H 79.45% (58/73) KAEIH R ; A —F& 62.5%
(30/48) KAFIH K
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6 A S o e ) 2%

6.1 &

SN Ay oG D0 245 55 7 o KM 4% X I AR A S T
oly, AEFRTRE A AN X 7R 2 (6] b Al REA B RS, 7RI [H]
FORAROCHY, BITHRRICFR . BHUR S BT A R AT
TR 28K i i 2 g A 5 W ik Rl F 51 . 38 (Graph
theory) AZE QN5 B | 2 fili X A9 3K 22 g e
7, BRI B 245 55 (node) , MEG 7ERT [H] Fll %S
V) 64 R 43 BT T DA T g RIS (R R 5 4% 051 7 Y
erpi VR B DX, X5 oAl 2 X E Y
PEFI™,

MEG RJ LA T it 25 i DX 75 350 P 07 TR A (W] Y
Y, TE IR 17 IR 1] T 4 i 7 ) 284 3 0 ] 3 7
T DR 48 B I T DX 4% T L S D] B
S TARMES B R AETE R SR BRI 52 i 2 4
i 9 25, i L H A SRS SSA R 9 45 1 3 — JRy
PRZ N BZ, TEARBBE QARSI AR 2R H 45 52
FIEA . MEG W45 43 Hr nl o1 A1 28 005 st ]
IR EZ A ELAE 5 0] REAE Rl —3R07, tnT AR
— B, R R E (Localgraphy measures)
AT LA A2 A 501 45 0 B PR BT ST I 28 B 5, 38 b
BHAUE"

6.2 ERiH M 4RI PR Az A

MEG [ 45 43 B Xof 4 7 Fist A H Al o7 1A 5 1
TE M HER T R 78% . AT 48 8 & PR I T 5
4, JFRTTHU VNS WS " AR TR W
TR 2% 12 8 2™

van Dellen %5 #1# 20 14 28 IR , AR
i #EAS MEG &6l (To) M UIRR)S 3 ~7 A
(T1) F19~15 H (T2) M™% 5341, PR AR SR
PIDIREHE R . TO: Ik a i 7E ZAERIBR RIS, JLH
TERRAE X . 4 52 Fr 4L (leaf fraction) 7E TO J&
T2 W, UL T RIEEAE . RIEWRS YR
AR IEAE . Nissen 257" Hij3H 22 4 x4 57
IR, FH I AR RS B4 B RIS B2 90 AN PRI (K2
FRREZ BTN ) PSS ROIRAS . 14 BI45 SAE DI BRG]
P T R AE (BBUBEME 57% . 5 51 100% . G i 1
73%) . Ramaraju 2" ]38 31 BMEIRIUN, 7658
RATX 114 M6 X H MEG i A E R, 7
by v AV BE 245 5 o VIBR o B 45 R IS e & A
(P=0.01) . Aydin % 4347 R J5 Engel l1a (7 ) &
Engellll . IV (5 ) 551 o I8 B KMHAE 3 B
OB o AUHT 1 I R A 25 AH DG M (Amplitude evelope
correlation) , fliit IR R, KAEIH B X [A]
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CAR 59, A B A XM 4% . Pourmatabbed 55 1E
i SRS TN H MEG 3R e R DIREER R, L
AARREN (22 ) . ZM TLE (25 6) A7 M
TLE (16 f9]) W ERAIE 2R . = 2H I8 AR 1Y I 4%
PR . 3k BEBIF 5 3 WA AT 2 VR st M 090 285 Bk 2R 3 5
NG T EAEF BRI ES VBRI W 45 45 55 n] LA
PR FA IR,

7 INESREE

MEG W Filf IR s F Lt 80 4E4C. i
20 AR AEIIR AN A HiT A 7 T MEG IER H #5152
FEY ., K MEG HTIAMEMSME R, 15581 £
ik 200 ~ 300 4, MEG #3155 A 52 /g 4 i+
oo FrAHSE N EIL T3k B2 VEEG. [HAWGIP
HUME o AT DAAE S N F AR PO . W MEG SE i 5
VEEG M MRI —%§, &2 0] DL/ DA Q4 fii g B bl
PN . MEG I sSOR AN S B 5, X4 56907 FL 3L
DRASGIER, X R BB A VA A 00 S o7 PRI #fE, (HLE R A
R 228 0 Je b BRI v i T — el . FRIE MEG
ARG, i T ) A P DL 2 20 B S A
i, 456 FF 8 £ E N MEG #5%, 513E8R
R B G Hb R 4% MEG I PR 7 FHASCR

FIZEMFRAEY A 1EE AR e
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KA R BN E, 2022-02-18 fiNFHEA 2 Wz,
RKWMEE 1000 mg/ H ZEBAD, iz
1500 mg/ H 5 TC AR AT L&A, 10 43 K5 31 B A
NHTEH S, ¥E AT, AR, Hik
HL I SR B B R | 2 SRR ik AR, R
2022-05-23 FETHHE R 2E B IR B BEA TR B 2 il Bk
(Vagus nerve stimulation, VNS) , ZA{E##i], &A1E
PR b . BEfES . IAFR . AN,
mNEY S L. NS G2P2 (1 A HEHE
@), RARE, TR =R, & sk
HIRGE, 3 HIENS nl G246k | T, A
S IR B, BREL, Ak Sk
46.0 cm, PR, KA, TCRE, AU &,
DA T, BT, AR, Sk, sURAE . i K
fiE . CICAEET M, PUBCILEK IR, FR/N . 2L
HHr O IRGUR & EZ5%) . FCIkER: 25 mg
12h —WK; WK O IR : 6 ml & 12 h —IK;
ROWMR: F1 A W 1+1/4 Frs /NP e .
s 4 ki; B 2.5 mg £ 12h —IR, IE7E
Tz (2022-08-29, PRAN FE 55 B ER ) TR 45
RO, B VNS S8, RAEEHIKAE, Mhign
i B 45 /N ek 4%, ELRS ) AE ZE K, 1 min ~
0.5h R4,

W E SR ERA. HED. B, i
R BEILE R O WUEE R, i PR HLER AR E
o AL i FEL €] (Videoelectroencephalography,
VEEG) : 2019-06-02 VEEG 7ix: Zc 47 W R IX /014
JilHL . 2019-06-07 VEEG 7~ : XUH Z8EL . 8%
HEMWSE . B XIREE S, DA, Z4:
PEEAE, 2 YR IE A5 MR X Y Jm bk & A . 2021-
12-20 VEEG 7 : 575 4l JLPR A ki fEL IR, ey e 21
2R RAE, 2022-03-01 T SETG S S TRIENE
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S&]em..:

B1 BEESHESEHRILE, E2SNEM 2~ s Hz ZATANRENEM L, XEBEXREN S
RIFEREVRBNE R VRR SN SRBRRETE, ZATHR, IERRY

2 ~ 7 Hz ZEAT AN FRNE B () J6ml I, Je v KEZL
LEHRAXFR, AiEAFESE (B 1) ; BEIRIE: Kk
HL, AR R X A0 AN 0 5 S 28 i) L 3 01 it
HLEL, R TE, AR kMR 2022-08-10 T 541G
Bl TR A E BRSNS Sk E o 4.4 ~ 7.1 Hz
45 ~75uV O W3 5, H A S AR R
W, W MR AT DL MR REAG s REERR D] . R AT DL 9 e
UL B AR 02 3, A0 A B AR AR, TG B R JE 0 2R
Bl SRR TR A AT LR A A X, 2 S

http://www.journalep.com

B DA [v] 201 v -0 e D R AR | SRAB I . 298 I8
WUk | FE RS R, BRI 2, BRFERIRE, W
[0 1 3 R R R B T A B0 T D0 2 A 0
DX VAT AR X A T DX R0 A 00 T X e - e
I SN . Z UG P R BB &, Tn] (R I T
Y SR AR T LE AN R, K2k
e 45 2 ~ 3 Hz AHLE 5 BRI 16 ~ 20 Hz
R PR S 0.5 ~ 1s JEHUE FFE 1~ 25 JFIKAE
Wa T E (B 2) o SkmEg LR R (Magnetic
resonance imaging, MRI) *F-49: 2019-06-02 =k fii
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R 2 & 20234E9 H ZE9E 555 1 e 439«

Y

18 Cz-Aav ,v ‘ :

B VERAN BN o AR RN . ALY
o bl el Lt Y st e 2]
e sa———— SOREE . .

i B
- b
oy o °
1 ]

é un

2 25 2~3Hz AHNIERIEERKE 16 ~ 20 Hz (RiFMBERETE 05~ 1s GRETHE 1~2s FhEESETE

3 2019-06-02 3£/ MRI F£1: kK REHERE

MRIFHWE 35 2019-10-10 3k /5 MRI AW CRIGEAREYER) 5 2022-08-10 3k /i MRI F41 1,
& 45 2022-05 #PBesk i MRI S48 - %5050 X ik 50 Kl 5. FEREM . BE AR 5T R
RN s 48 5, RN, BURI I yA RS T, WU DNMI i %878, cDNA ¥4 1256 443 5-469 54
RO, S g LT X DWIRE SIS AR R AR B, 3 148 S & Wifk-156 5 5
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4 2019-10-10 35/ MRI F33: AR AR fig 5 18] B A 1 B

5 2022-08-10 S5/ MRI 3 K SREUMA R & - F 5 : W Rz SR E

SEEMRASL AR (K 6) o BT Ay D) BE i
Bl 25 B & B, 32 R 58 8 S B 4 A 1Y
GTPase fifi 25 ¥4I 2l = G454 K A el Ay, W] e T340
T GTPase M 45 H I ZH DN BEFEAR, B4 FBUF 55
TR, GTPase 4S5 #4122 S 47 70 ™ B B 1o 5
Tk EER (K 7).

T B 1 VR P i 2 — 2 LA Ry
TER Pl 22 B ey, LR R AR, B RS
B3R BRGZER, TEREEE AL T 2 R
12, DEE HA L5tk Biif 80 ZF A
Y SIE AR g AN 2R T 15K 1542 (Online Mendelian
Inheritance in Man, OMIM) , HV7E i35 A2 BLFE 2
SCTH LR 2B )2 R G A e ISk AR S
BB PEFAE, (A EE R Gy A RBR PR X %
BlgfERE" . 2014 4F, EuroEPINOMICS-RES HME
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O

6 ZEFEABMEHERFON—RIIESER (2022-08-10)
L DNMI BERAELE 1 MR G7E R . cDNA T4 155 443 5~
469 SO IEIE R AR, T3 148 SR EBEE-156 5 5
HRREIERIRI , ZRE SRR WGRAR, 2R BRI

i

b

B T DNMI KEHZE 7 5 DEEs AHCHYIE L, 1%
ST HRAE T 5 5 DNM1 JER AR S 8L, o 5 6y
BULERZEAE, 4 B RN LGS, Horp 2 B & 1F
AN A R B MiE A H AR I
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PRI, #ok Ak 2 R TEIERA T DNM1 3L H A8 57
5 DEE WYAH G, (R E N SCRTGE M A2 00,

Pifieif, 76 DEE 884, ORI T 20 24>
Sl SUASRFILEAAS 2- S FEFR AT AME, 275 S 2 22
RAELE GTP ML a DNM1 it v g v a] 45 ) 5
H ) — A X8, X 67 S T RE A RZ IR B DNMI 1Y
TIRE, MM B K & B AR~ A
— 15l DNM 1 K& [H 2% S AH OG0 /8 L, Hoash i+
FLH P $E 78 DNM1 #2748, cDNA ¥4I 156
443 ~ 469 ‘T SIREE A A B R, BB 148 SR
FikHic-156 5 F A W IR A IEIR B . BLAh, AR
B2 B 09 ) - 1w/ BUR AT AT, I B =30
HATARTBE S 00 S, X it — 2R B A AN R AN
A& DNM1 #12¢ DEE M 7Em BLHLHI, 5852
P, i A sh71-1 @bk BUZE A R BLE R, 1
SEHAZ ShUMAYER 22, AR AW, JFTE
A JE BT JE N R R B S R AET="

DNMI FE R 78 M S AR 245 1 % kIR,
AWFFE Y 8 LI R AE AR 0 2 3.5 it . A b
FEKRI, DNM1 gl Theeie k5 & 55
DEE, i #4E MIIRETE R B T ARG T &
P A BEER IR AR B 1), A B AR TG RAE IR, 3=
W17 DNM1 (27 K Mg s T Has i, A
e ) =B 28 B, WACSR . TSR B AE AL,
WA, AR AE, 28R ILRIM N EERE, W
B BRI LRI Rk R A L AU S 2 A
SR AR DNMI 3 N AR SR i) S 8CH Al il 22
ARG, WIRNLEK 1086R Fis sheas™ . AmrsR
T LK T

DNM 1 FE F 78 S5 A0 S A8 Lk e 175 5 7
SN, & VR L [ 2 80mT DL 2k v,
UL AT A, 4 AT UL SRk M | B
PRy ARBJLSHAE . DNMI BEHAE S
AREEER R E A RUER | PIIMALEBE AR, 2
BT A R e 245 AR HBULK B MRI 3%,
(EE NN e =

BILEAEIE, ZFPUmR 2 IS . ALK
. VNS W], SEARAE S KA, BHRERE, Al
i i) 2 2B LAUIR & VERCAT, R T S0 B ik S5
5%, WA, AOKRA N -2 TR
(y-Aminobutyris acid, GABA) HIZE{IY), BeFRF1
5 GABA BB BELE S, HAAWikE, SEUm
N GABA ¥, NI A AEDURAE M, ImIK |
BT IR YT A BUIGN 25 TR, e
WAERAE; BT IR LA (5 Wy
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7 BEARWMANEZH, BEEREH GTPase EEEMEHE=%
&

ZEATE . West ZEAHE) ™. H AR (Vigabatrin,
VGB) fie %) 5 FTE AN B A2 7N AT 3 11 40 Gl
B, HAMARE SR | KN L BX R S IR R AR G
ft) VABAM (VGB #H3&3k /i MRI 5% )", VGB J&
FlEARBER, VGB FF iR )5 3 ~ 12 4~ H R BllE
", 1k VGB 808/ VGB FI A, HAE
SrEsE R KEH VABAM JEER ",
VABAM [ 5 LI ) 8] 2 30 K. AHOCAE R I 3=
(R 1E1 5 538 7k VGB I E | & VABAM 16
B2 . W ARE MRIFF5I, DWI  T2WI Xt
VABAM M PF M B8 f50ak . BRI (o A R3] 2 79
VGB[ Hl, 50 ~ 150 mg/ (kg-d) |, tLn] A8 H &
VABAM. [ t, BIfifdi 4] #0550 & VGB, )
SEWIIEAT MRI KA

Reyes-Valenzuela G %" WF5¢ %W, West Z54
fEZ )L VGB 3697 A B MRI 5%, BRI M|
WRIPE . MRI 58 1Y 5 DL 38 A7 A3 456 4 11 3KCFN fiki
T, HUOR B AR . VABAM & A fE R
HE e B4R <11 H IR F1 VGB %5 w7 &
[>165 mg/ (kg-d) | #£ MRI I, VGB #H 5 H) K ki
SHOEHTE VGB G fH, TTRERZE 3 ANA K
EE

Kim 25" X} 55 {545 38 955 51 () 22 46 [l oot e
GTPase ol ] 25 #5548 S 14 F 3 LL At s B AT o8
FU R IR H1 5k (P<0.001) FTEAR 19 2547 D RE K
(P=0.001) 51 5 FiE 5 YIHEKF- (P<0.001) o 1M
AL DNM1 FE N A8 A7 T GTPase, J& T4 H LAY
AR S IR, AT R AR

Zi I, DNM1 3N 478 55 %) DEEs 8 L2 72 L
910 IR R A 0 AR A R B R A R AN
Jkt MR AR, IEEA LK RGO Lk
MRI 7] WL B 22 45 M DFIRIA Z BN R, 2808
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LR 25 MEIR YRR . BLAl, DNM1 H4i4a . T
AEE AR 2 T30 DEE, A4 M e e AR
SR A T B AR SRR A . A O IRIR
ST EAYT IR BLA RS Y, (BAEN A O
FRIGIT RS, BN B EH 8, R AL
RS RAERY, DOEEE AR LSR5 MRI, SR
FiE, L VABAM AU A4

FIRRF R A& T s e
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— B & E s H LIRS AL E Lennox-Gastaut

ZARIEBRERRITRS
KE, KEA, WM, HRAEB

L Wk T N BB e ARk = . 00 o0 (B 252000)
2. Wk A R B AR B AR sEE (I 252000)

(RB2IA) SR EFRZORAS; Rt il s AR -1l 1E1E

Lennox-Gastaut 25 1F (Lennox-Gastaut
syndrome, LGS) J&— i JL & ] &k 1 7™ 5 & B 1k
WM, EERAE S 2R R AR A FhR
BRAE AN BAY IR AE | ek Ty A BB A
BRI RFZ2IRZS (Non-convulsive status epilep-
ticus, NCSE) %, fiti# [&] (Electroencephalogram,
EEG) /R iz 18 g i, A8 Ty Bifiz/ K BB 22
A Y ()58 B R A LGS fieiy L L Fe AR Y &
YRR, W e LIS, TR IRIGTT, BURM 2.
ZRUEFIRIT HFR 20 B A 50%, 180/ BOk M
A AESRANIA . AR LGS FE H B LA
M5 FRFSLRAS, TERA S MR EE DB 3], Has
WrFNBSTAAAEMERE , &5 5 2 A PR PR
FFEIRAS (Super-refractory status epilepticus, SRSE)
T ARAL 3

SRSE 45 4= B ik I 25 ¥ 16 77 W Fr 220K 25
(Status epilepticus, SE) ##d 24 h /5N REZ 1R & AE,
HorP 5 RIS Y e s i B b R Rk
Jigi HL &I W (Continuous electroencephalogram
monitoring, cEEG) 7EXE I 14 M i 5 22 IR 25
(Refractory status epilepticus, RSE) } SRSE f#H
A& EEAER, TR B RN & /E (Non-
convulsive epilepsy, NCS ) fil NCSE . #fi37.797 H
i, WA YT AR A kR 25 PR —
) A 5k L RF SRS AR LGS [ Wi2yT &ad K&
cEEG Wil {50, 4R I 26 J o I el i S 3R 95 B
P R DB A5 R KA R 24

mASER BHE 5,338 202246 /]
13 HIA “Mrigbet2 . wghE, 9925 7 X7 oh Tk
N BB Be iRk B2 B i oo o S A SRR

DOI: 10.7507/2096-0247.202305005
AE1EH: MH, Email: liulin.8025@163.com

°443

- wBISTHT -

3% MBI AR, A 3 M EEIE: @ kel
B & AE; @ WG B 2R & VE (Generalized tonic-
clonic seizures , GTCS) ; @ HEMRH 3R B LZ/E. &
Hsd kB IE T EEEIL, 8% 2016 4F 2 A |
2017 4F 3 HAGJE IR LA SE A A s, 1 i /53
i % AR 1% (Magnetic resonance imaging, MRI)
N U /DN i G VA 1S SE L SR 2 W/ ik 2R A
EEG WEMIR . F5 500 A8, TR 2 a ik ig vk
12 B K, BEIRWITIZ % 1~ 2.5 Hz 18 8 ik &
T, W AT BRI BN s S BRNIR T i
M, VAR R TN RN GE R - 500 mg B H PRI,
BRPEF 600 mg B H IR, KZHE40 50 mg H3HE
— WK, RAERE D,

BT 7 RMAE DR WG IE, F AT, A
2, BT 2 KETA 2 I GTCS, ¥l 15 min,
ABEK EEG Wi, BBk . ANREARE, ARid%
FIRAEMEIE . 14 H &R PR B HRr20IRA, 3R
P HEAR , B E i E AR Em M &6, Ff2E 5~ 10s,
[ 1 ~2 min, JPEEMEHLPEPE 10 mg, HLEARE
% 100 mg, #KEE AN IGEREN 50 mg/h SERFH 4T
B, 15 HEMEYE Z, ORI HRIKIE AR
5 mg/h 34 2 20 mg/h, FEARTCE M, AL N
B HE W47 % (Intensive care unit of Neurology,
NICU) . MMAMNIAB 5 mg/h, IHIK & F 5%,
16 H EEG Wil /R ok 18 P12 5 8 5 T XU AL L J5 38
IR 22 i S R R, T BB R R R AE,
TR AR BK W) L EEAL, PNIA B3 2 15 mg/h,
KUK ZAE. 20 H#L EEG Wil P2y, 455 nR
B - EDE (B 1), Hk Br vk vEg PR &
JEVERR A S B, B R <20 uV, FFEE L ~
7 s, WEINEECA R L AAEERDE (K 2), 1k
3hKMEEY (1)), B FIAEH I 20 mg/h.
22 H cEEG Wil T Kk i L)L 5 mg/h i, [7]
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o0 LTI Lo I e 2 M 08 0 ——

L NS SRR S PR i e g i Ry e S e e -

1 $E 2022 £ 6 A 20 AEEREZ- M ER
FER B PRI P Dl AR T Bh &, e U i Sk
XU Sk RS 2 il L RBUE R s WIBL: AR <20 uv,
8 1~ 750 [RIKIAMES 20 mg/h & HTIAE 20 mg/h

[SENS *10, 1F %70 LF %0.53 CAL #50), A5 S e S - .
yoee ; T
e
¥ e
e
sow
o
o
o
"
e
e
e
e
-
¥
-
e

B3 #£52022%F6A 24 HEERHERHREEEEER
R TP P I 0 0 Bl R, R A I Sk P B MR AR L AR
P R [T S 40 mg/h

IR IF B % 38 2 60 mg/h, B B AL VEARIE AN, 4%
TR MEIAL, B R <5 uV, K RESE 17 s
24 HN{AM LA 10 mg/h 98 % 40 mg/h, EEG W]
bk, TR E e (8 3) , RIERIEM 2=
1~ 2 W /h, HCIPREPTIA Y &, 002 3% A1
2, AR S B U B 1] 3, A B OE B, T)
RIS 2, JoRAE . RN B W, RERTA,
() T R A, 0 R LR 1) A R, U i e
htdiE, $55E 30 s ~ 1 min.

7 71 4 HEFE U IR RO, By
%% 7 ~35s, 1 ~2 K /min, #HkKEAKEBRS
5 mg/h B3, KAERWED; 5 H cEEG Wil 5 #
KA 8 mg/h, KAEMICA 5 ~ 20 s, SR
43 ~8min 1 K; HiZE 15 mg/h, JfLh 10 mg/h i3
Wz 25 mg/h WU R - EE , AR KRN
3~10s, FUIE N 5~ 30 min ¥; 4% 60 mg/h 4=
AN, RAEEIESEICA 4 ~ 40 min 1 K5 7 H 4R

http://www.journalep.com

Journal of Epilepsy, Sept. 2023, Vol. 9, No.5

B2 #=E2022F 6820 BinEEREXEER
32 M It R DR it S A Ul R s L RS A T -
PR T | B, X, FREE 5 ~ 1255 AT BRI RAE
R, RPN XUR ] - B
[SENS ®10, HF %30 LF %0.53 CAL #50) , - 4 . o
o : (ramnzan

- e

4 H2E&2022% 7 A 13 H NCSE g &
I L DX R UMV | 8 R X v - IR SRR R0
WERRE RN, AR, AR 25 AR, Al RARSE e 15
FHFHIR PR 24 5

LKL, R RESEDE, 8 HNIAH
5mg/3 h # K £ 20 mg/h 4E5F, 9 H AERITEHE &=
1~7min 13, 75058 BRE0IRE . 13 HNTHE L
5 mg/3 h JgfE, 24 H HEL 1K GTCS, #4E 35 min,
RAEJG A S 4 h, )5 cEEG Rk BLIFELIRE
55 NCSE (& 4) s¢ B2 H B, NCSE 2 3k SUII AR |
B, TR X - R R R L RS R B A, A B
AR, HEANESTEE 2 mg B H WK, L4
PO 1.5 g B H WK, NIKIREM 0.4 g 5 H IR, B
RPEF 600 mg B H MK, FLLAS 25 mg & H P
W BEWEGH S NICU, 7 H 30 H
EEG 7~ : QUIMIAGAR | &6, s | i i XA 22 Ak
P2 S WA, WED R H AR UR LA, IR
R BB, FEkaimEgsm . 8 H 3 HE A ki
HLWrZ 434 (Computer tomography, CT) 7~ : 5L
JoT A LS 8 B, U /N i i 7 38 K, e Rt A
K, /M4 (B 5) o 8 1 8 H B i m]
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E5 #&202258A3HLAECT

B, AT, BB, A I B R eR ERAE

T LB MR LB, M & 1E
TR, BEG /R Iz PR 02 i, R IR S0 400 250 1 &
TE, Kithizsh k iR, % ELWi R LGS K E
PRI P 5 o MU A B U [R] 4 B R 25 W03 )7
>24 h IARREZE KA, HISERREEZ5Y )5 SE &
%, 454 EEG RIEWMEIE, % &2 SRSE" ™.
SRSE f&—Fpif Bl 2UIE, 7B 5 m KRR MIET- %,
23 ~ 48% CLHfi12 SE [ #E el RSE, 22% RSE 34
5675 Jy SRSE, A fU$E RSE 1697 AN Fe4) . B %
JiE | SEFRAE | AR PE 222 T A AR LGS )
O ME DL R BRSO AS, R R R
LGS 0 14 M s A B S AR A 2%, T 4% SRSE i 2
AEBR, HABYT H AR 45 G 0 P A e i

BUUIR A A 25 90 n 5 & AE B2 Wi bR ofE 2 —
i FHISE H B0 AR AR B B £, el s 2 R kR
FLLk, HEH N EESNCR I L2 B RN
R AR IE TN | Fp L B ) 2K 5l B ) A VR 2R
R, Z WL MEIR MR B, D PURUE R A2
Rl AN BE A AZ " . B2 A
B RECAE FE AT 348 i B & AEAIR"

cEEG WiI/ERM : @ &3 SE J5 1 NCS 5§
NCSE, J &0HiAYT7 s @ #isrinyr Bor, i
T AR AN [FIAR BE A AR -4 DR | AT R A
iil, e EEG BAREA WHE X @ WGIryT
5 K D AsE B KA R 25 7. 94% SRSE HETESS 2 4>
JE AN ZAEL AL, DT EE 4 A8 3% SR I
ZRYT, BENAYT BbR, A ER R T RE R
KGR 5~ 7 RIZY k™™ AR IE ki
# 2 K SRSE 73 5l 232 K35 10 KA1 9 KINZ5H) B
W, R TR IE 25 Bk ]

S 1K SRSE 2BKIKME 20 mg/h &
FHPIIAB 20 mg/h Al A28 & -l ETE,, HZ/ER
>50%, 4ERF 2 A F I RRA 2, [RIRDR T

By N % 60 mg/h, EEG 7~ &1 M, Mk B
<20 uV, MEIB<5 uV KA 17 s, HAERETE
AR, RBEHE— AR AR, ROmE I TR
TEPRAS EEMEE ™ s Ak SR 2 A A WS T 1A ) ek
% 40 mg/h, EEG B BArHs, Bendins R ERE S
W%, dkeril a0 EEG FREifft . dE—2 Ul e
BIPIIE n M KA RN TR LR AR, AR
TR K VR 25N R AE RIS Wibs e Y. Ik, 24
BRIEMEC 20 mg/h A HNTAEY 20 mg/h AT 35 4%
K-HIETE, HoRVE A >50%, 4E5E 2 A8
RS FR KRR 258, AR RS ML S5 Sedksnti in
2yt ROE R 2 Bk T E], DIBTE R kAR, B
FERMAZ 55

R4S 2 IR SRSE SRR FRIR 245 9 T 45 N TH
Wy, 3 25 mg/h Ak EE K- L, KA
1>50%, HSEHEE 60 mg/h, AR mIH, &
YERECHE D, 55 3 A S R H s HEDE, 56
4 JEIT AR 5 mg/3 h 30K 2 20 mg/h 4ERF, 58 E
RAEBEE Z, 5 5 NI AAERE 1~ 7 738
LR, ZJEARREEH, 55 9 AN FRBIUERInm, X4
H H P K& 35 min GTCS, JG#id 3 KX EEG Aok
BHEFZOIRAE S NCSE 28 B, O IEIR f8 35 5 iR
P FZR R, K, NIA8 25 mg/h AIIAFE A -4
HIETE, AR D>50%, 45 1~ 2 4 T 4H 08
(SRR 25 ), JEFHARIIAL; o Sngkeeiimzy &
KSR 254 Sk s E], DAIR B TE LA, BF A
M2 55 .

Zr AR, ISAE LGS B B 2 Yok L
il 5 B RFERIRAS, cEEG Wil R o FH R B i 2
Yy, BB A -WHI B, HEEW A >50%, 4E+E
1~ 2 AN JE A, 2 PR 9 457 F KRR 5 24 1) B AL
ARSEHIMTIIA B 7, R I T R4S B RE 2k
o URSEESR AR R, AR R, A
T3 A T REAESE T AR E MR, H— e I
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FEAERIBR A, A BN R 2SI R 2 P I A 5 B
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H itk B3497 RHOBTB2 EEHELXB M
B T B — G H SR B S

KR, KE, NF, &mE, Kitfh
IR T JL A BB (3 R Tl L REBEBE ) i oL (BFT 250022)
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- wBISTHT -

[<$#iA]1 RHOBTB2 #:[H; KEMMIERIG 64 B, AFKE

509 1 o g R 1 Sl AR B BO™ BIA KA
17 0 B B B9 %N, T R B ME W M BN e
(Developmental and epileptic encephalopathy, DEE)
SR R SO 1% sh AL RV FE X & BIR R,
S TR LB B A B Y b 25 T
H B R A S B ARG 3 . KB VR
AT A RGN REEIR 1 — AR ZE G 1E, 1697
e, BLECRGE T 100 243K 5 K B M
TRPER AR OC™ . 2018 4, HIKIRIE RHOBTB2 %
AT 80Uk B PR P IR, B 22 B9 14
kil , {2 BT A IR E (Ketogenic diet, KD) iR
JYRIZ . AR SCRIBPE A 141 2022 4F 1 H fi 1l
AR E LB B B #1219 RHOBTB2 B [KAH G &
B R 64 AU AR LAY Il R TR, N
KD JGFiY 1 AEMERIT R, L8 SCIRBERE, R451%
I PG R R 780 | S [ 78 J KD IR IT 3R, IR
BRI S 2

ImRBER SEibE 2, 4 HiR 4 K. “Jz
AR 3 AN A, N 20 X7 F 2022 4F 1 A AR
ABILE 1 R IR SRR, 2 B RUIR AL
U E B, FRLERTR] 2 ~ 30 min A4, BOK & AE
1K, WPIARIAIT o 20 KT EERATIME, £ N
MUREEA, D fshsh, 1 T2, WEEsh, frg
2y 1 /N GEAR, B H YA AR, M BERE T Al
PIPGIH” S L RHRYT . BIARARTE, RAEREE
HANFRBEILEEAE S E ., DPALERKREF L
BILRSE 3IGS 17, R AME ™, WAEKE
33 kg, AJEHIFE L, ATEEEEWL, Apgar T4
AT, BEFLMRSR, 4 HRRA B, Aotk A#
B o GRBAL S R P JOHR AR G A B, IR
ULSREEHS, SOORA AT, BER CHIIARAE” .

DOI: 10.7507/2096-0247.202306007
FEATE . 2022 45T LA RE QARG E (2022-2-156)
AE1EH: K #AF, Email: zhw850510@163.com

K. KT 6.4kg, k[l 38 cm, AJIX| 0.5 cmx*0.5 cm;
R pi s 22, BN A, ANRERE K s B koK L
SR, MUK IIIER, WG sl , RME R A
RS o Ol AR DL

SE R IR A . MR, YL, C-ROEH
(C-reactive protein, CRP) | FFH5 2R TG H 4 ; K
TERH G I A I B 1 5 e iR LR L i [
BRI ZR | s A% A G I K BRAT HILRRAS I 1
Wy UM A B 4 IR P OR L S Sk i A
PR % (Magnetic resonance imaging, MRI) XUl i
SOERS i 1B B 4G v, AR L P B (Video EEG
monitoring, VEEG) : AAEEIHACHL . XTI, AL
JE X AR e /AN e 18l PRI R A
A, X IR R ki IE 6 A 2 Bk
RN WEIE] 2 YO MA, e X IR A L R
B, 1522 7 50 BNASM L T2HI)¥ 7R RHOBTB2
FEA B kA B L R7AE ¢.1448G>A (p.R483H)
ULIEL 1, MR 56 [ BE 2 i A5 2 5 BRI 4 2727 2% (The
American College of Medical Genetics and
Genomics, ACMG) 15", Z54G BILEM, A
I 5E g5 i R AR G B BOw 12 5

LN R BN S Y [ =i Y SR W= §
VIR ALLGE S, &I, UG RE
RIT, e “FEnkEE 5.1 mg/ (kg-d) | TN GEREN
MR 25 mg/ (kg-d) . S AP 0.03 mg/ (kg-d) "
AR il A, S8R AR, e i KD, %ARiE
Wil L HA B

12 KB ikkETr 148, RKFETI=EIL1 %
4 Hi%, KD 1 JEJS A - BUROR & 18, W) A 4745
M KD, i 52, 4kZe)ii H KD J& 312 4 J0
AN, 9 ARl B, 14 4 JIRBALANT 2,
BEIATR, BIEAR], K[ 40 cm, EREKFUEEAS
W2, FEaSnRE, B £, 11 AiRE A
i Fi, P St ) A8 T [R] e b v, R A TRIABI IR : 3L
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E1 RHOBTB2ERTLTRBILRERXBH Sanger MFE, XU RHOBTB2EREAHF 1 M HERT

c.1448G>A (p.R483H) ,

ML, e, H S8 X 2 i e 2 i

YEkE> #Huk 202341 H, ML “RHOBTB2
FEH” MR R, KR T BRI L R
| A e fE R A ORI, R R 3 ARG
(R SCCHk . L (RHOBTB2) AND (epilepsy) 18
RENHKR Pubmed Edi)E, A 12 FEAHIEMTE
SCICHR™

gha A L, HEAGE 36 5l RHOBTB2 H:H 48

S IL, HAR SR R R R AE S A5 R . (D 2
AR 5 B I A8 S s 36 12 A, 230500 8

c.1448G>A (p.Arg483His) 11 i, ¢.717G>C
(p.Trp239Cys) 2 il . C.1532G>A (p.Arg511Gln)
8 4], c.1531C>T (p.Arg511Trp) 5 il c.1528A>G
(p.Asn510Asp) 2 i, C.1421C>G (p.Ala474Gly)
1 i, c.1519C>T (p.Arg507Cys) 2 ffil . c.1465C>T
(p.Arg489Trp) 1 i, c.1531C>G (p.Arg511Gly)
14, c.722C>A (p.Ser241Tyr) 1 ], c.103G>A
(p.Glu35Lys) 1 ffil, c.346C>T (p.Arg94Cys) 1 1], 34
N AR s @ RNERE: A 2 BITHCEER,
34 i, B/NESRAEIS 4 K, BRRWFR 13 %
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NFEZMRALER, SFERURATER

6 J1, 1 % LIS 24 19 (24/34, 70.5%) , 6 12 LA
R 22 1] (22/34, 64.7%) o T4 500 09 5L
KEMBER N3 2, 1% AN 23 4 (23/28,
82.1%), 6 A I LAPER 21 ] (21/28, 75%) ; @
I R B0 . AR A R, RN IUN 28 B
(28/35, 80%) , H:h A 17 #] (17/28, 60.7%) & 34
RFFERRAS, DUR AR R AE (18/28, 64.2%) S F %
B, IR0 BN WL AR SR EH - R AR iR
BRAE ARG b R AR | WUREZE R AR S Z R E
K BIFBERMENLTE J) RS 20 4] (20/34, 58.8%) ,
TN EREGE | ILUF R0 TR N B R M e
DA RHERSD R ISR . (RS KAy 32 191 28k
Wi, Horh /NS 13 4] (13/32, 40.6%) , JiE 6 19l
(6/32, 18.75%) , Lok J1pefs 12 il (12/32,
37.5%) , Hor Lk 104K 9 B, Lk i Tk 3 il
@ HBhAG A . R A SO 25 6, X 3 9IE
W, BERIONE S8k, Rtk 2Rk
MUk Sk A% G LR AU 33 i), IEE 12 .
5 RS AL K AER | 7 ] 2RI B HsZ B
b ik 6 151 Hh BRI AAC L o 191 i BRI 2= 40, 2L
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R 2 & 20234E9 H ZE9E 555 1

TR e =40, 3 Bl/MES; O Filfs . KKk
VIAES 1~ 60 %, W 2 115 Ol A 20 23 91, I
W14 Bl 2 BEFEE 7 B XER YRR ; 4K
ZHEILTET LT, PEULE R E, 1L
1 Bl S R B RERR,; i23 & A S 31 41,
SMSTATAE 8 il S ORER 4 5 A2 SRR 17
AR, 11 BIARZERE. 3 Bl 3 B .

W&  RHOBTB2 H:[FE T 44 A1k 8p21.3,
WE 9NN T, NI RN, &R H
Hamaguchi M filiiR"", 734 N 3 Fl C-3if X 43 51 &
H—1 GTPase Z5f 3 F1PI 4~ BTB &5#3k, 5
CUL3 7 FiEHME ARG A, @z ezl
g g 1, e — b Z2 T B I e Bk 2
B 25 5 PR R B R 19 & &, RHOBTB2 3 [H 5
DEE [ RiIZ Wi IATH

Straub %5 & BT A BB B A T R AEAE
RHOBTB2 1) BTB 34wt X, 5 RhoBTB % [H YK
FIRMIEL, RhoBTB JEH (113 338 5 250 ™ 5 (144
ok S S AR A (1) 3 B R, I B A S SR g o
2 Z 4 RhoBTB 7 it 1Y i A8 25 5 BUmU by Bk |
PR S FE R 28 & B 2L, SR T RHOBTB2 £
B mnl e T8N DEE WAL, i T
RHOBTB2 "1kt LA & DEE WY . F5E R
Bl, RHOBTB2 BN TEM AT LI A, Al
Re S pha ki Bt A o™ . I n) i 3 R e 40 i
W1, A T AN AR RS 12842 . RHOBTB2
FE R RAE S BB T 2016 BRI &L, KN
Rett ZEAHE™ . BJE # 2 A48 /R, RHOBTB2 3t
K548 i) 30 DEE, HAHE AW &K E. KB R
Gz /NSRRI | AR RS 1 R T A s P B e
B SR, JLT A e () 3558t B8 7 T ()3 5
Kz dhphe, LIS st . 1 36 Bl i,
16 B A HRE P B K M is Shas, 12 BACA i
KAE, 4 BIALA L2 sh s, £ DEE R
RHOBTB2 K 587 e i ULy i R R A, (H AR — 42
(RS2, J 31 4 ¢.722C>A (p.Ser241Tyr) FE[H %
AR, A 3 %I B I 1 YR, S R RS, B
BUEEIE N, KRR, $#¢78" RHOBTB2
FEIR AT REATAE 2R 5L R R YA G, LR AR T
X R R, 7E 11 1] c.1448G>A (p.Arg483His)
SR B LT, 8 BIA IR, 3 B U &k
E, 8 ffl C.1532G>A (p.Arg511Gln) FEH AR 7 /L
o LI TCEUR A, X R, BRI AR A [ AR A
AL, RHOBTB2 KA AH OG5 A7 AE R AL S5 ik
H i AR R B R R R S 3 R A s DI S &R,
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T — R R

RHOBTB2 H:[H 575 8 ) LU ZAFIE 2L Rkt
PERAEZ L, LRI ROR 2RSS, 24
1/3 [BE VYRR, AT AT g — 1
BIT TS . 36 BIE LT, W & AR B 25456 5 6,
Va1l ST N 57 X I W | NS VA )
25 2 PG ARl 4 B, 50k 22 Z B v
HAFEOLAER . IR+ VPG 2 ] IR+ s
B (LM BEA ) 5 B 2 BRI 3 R
RAELYTCR, IR SV 5 i 40, #m R
LG A2 PP H AT e s R . Mk
PEIZ SRR IR YT 5N R, R S P8 S AE 40 il v
Xof B &Iz Bl B i s SR, R 25 RO IR YT
249,

KD %} DEE MR A 5bE e ke 58 7
JIZINRT, 2 2/3 (9 2Eif P DEE {7 KD A %K™,
R ME SR PTG (1 — Fh B BRI R, AR SE IR AR
JITEOME A P S HF A% 07 P A oA ik . Y
ST, EAARE KD HUMC 1) SCER A ot 31
S o 205 I I B R . SR I SR
5 RAEPURIRVER™ . AR, <2 F AL
# O RERIF IR KD AYHAEAE IS ARE™ . ARG LN
9 IMEIA RO, N 2 R BTN & VE 25 (Anti-
seizure medications, ASMs) JCZL, N KD 1 )5 G
KAE, #2785 KD R BEXT RHOBTB2 #15¢ DEE A 4%,
CHE R D 2 G KD, 45 R KM, s L
3 911 I S HA A

Zi I frik, RHOBTB2 %M 2878 BURUN £ 2 %
TR KB PR G 64 1Y, EURGAERS R, LIk
PSR AR 3, R RREORE, Z269F
B B BER, IGIR R ER SR —, 52
YIMETE I, KD Y87 vl e k.
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NE D R INATT 2R B & (R

— {9 F 3Rk =] B3

BRE, HRE, hED
VG BERFR2A R — BB 2 R CRJE 030001)

[RSEIRY Wi s AEREAAE; Wik R U0

TR 5w UL 2 RGP 2 —, gt A
A 23 kg H A5 B IR Y R A 2R R 2
— o WG, SERAA 7000 T EA TR, ToE
KEH 1000 T B4, Hrpir—p 2o R
Ho TCWAEMAN SR, Lot B #R S — ARk
At SRR, JU R G URIA | il LTI Lot Bt
B ZVEZ5Y) (Anti-seizure medications, ASMs) {ifi
FH AT e By 2 5 AR, DRI, A= 7 DR <
PERY ASMs 75 ZEA% AN A

GRER BE &, 308, W “RIEHEER
B B DU BCH 4 10 4F, N 6 K7 T 2021 4F
10 H 9 HEti2 FILVEERRS%5 — BB ff 4
Flo BET 20 & BB — R B AR IR
DU RShE . SR B CTk TR, 542 2 ~ 3 min, R
BIT . 21 TR LR EE, BESRY
1R/, WAELWINT R MR TP 2R, JFatie T 241
ERCZWEN W, T IR CFIEIA 075 g
Mg — K, RAEWREOR D, BAE A R AR
A B W) & et k2, B JE BBk | R 1) 22 0,
AP B TR RGP A%, R RS ] 10 ~ 20 s,
W HT R AEA S, RS MR A & 1E . 2021
AR 9 HIEA 20, o7 B, 2021 4 10 AR 5L
R HLLEALE, B REREGE £, 10 ~ 20
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