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Study on sleep disorders and its influencing factors in patients with epilepsy
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[ Abstract] Objectives To study the characteristics and influencing factors of sleep disorder in patients with
epilepsy. Methods One hundred and eighty-four patients with epilepsy who were admitted to the outpatient department
and the epilepsy center in the Second Affiliated Hospital of Zhejiang University from October 2016 to October 2017 were
enrolled. Their clinical data were collected in detail and their sleep related scales were evaluated. Sleep related assessment
tools: Chinese version of the Pittsburgh sleep quality index scale (PSQI), the Epworth sleepiness scale (ESS), Berlin
Questionnaire (BQ), Quality Of Life In People With Epilepsy-31 (QOLIE-31), Beck Anxiety Inventory (BAI) and Beck
Depression Inventory(BDI). Results Among the 184 cases of patients with epilepsy, 100 cases were male (54.3%), 84
cases were female (45.7%), 35 cases (19.0%) had sleep disorders, 89 cases (48.4%) with poor quality of life, 23 cases (12.5%)
with anxiety, 47 cases (25.5%) with depression, 59 cases (32.1%) had daytime sleepiness, and 30 cases (16.3%) with OSAS.
there were statistically significant differences in age, history of hypertension, seizure frequency, quality of life , anxiety and
depression in epilepsy patients with sleep disorder compared those without sleep disorder (P<0.05). The seizure frequency,
quality of life, anxiety and depression were analyzed by logistic regression analysis, suggesting that seizure frequency
(P=0.011) and depression (P<0.001) are independent risk factors of sleep disorders. Conclusions Epileptic patients with
sleep disorder have higher frequency of seizures, poorer quality of life, and are more likely to be associated with anxiety

and depression, and the frequency and depression are independent risk factors of sleep disorder in patients with epilepsy.

[ Key words] Epilepsy; Sleep dsorder; Influencing factors; Treatment
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S 7 3B, PSQI R 03>7 J3 VAl A R HR
Bifi%; @ Epworth FEHE R % (Epworth sleepiness
scale, ESS) , FH T P4k S5 25 1 10 R0 LRI BR
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Tab.1 Clinical data of epileptic patients with sleep disorder compared with those without sleep disorder (n, %)

«13.

TR E, IS RN R LI 5 A A
FWEH | s RAESRHEY AR A TCHERR T
RAE S VEEG S5 R AFHATERL, IR I BE M AUE
B I R VEAL T HUCE BEAR | OSAS. H [H] #E BE |
A TR BB A G, LA 2 R R S BURUR
FEE MR RS, BEAERFFY A, 5 R IR A G A 40
FAEZIK 12% ", ARBFFEH 20% AOT6H £ 1778 M
MR IA]A, 31% f77E FH K WEIE, OSAS FHPEZRIK 17%.

TiH AR P -2 AN R A it £ P{H
Item With sleep disorder (n=35) Without sleep disorder (n=149) Pvalue
%) Gender (/%) (Male/Female) 18 (51.4) /17 (48.6) 82(55.0) /67 (45.0) 0.700
AFElE (%) Age (Year) (X£s) 32.00+23.00 28.00+16.00 0.045
FEH LS S History of hypertension 7(20.0) 12( 8.1) 0.037
W2 AR5 Smoking history
J& Nonsmokers 33(94.3) 137 (91.9) 0.727
£ Smokers 2(57) 12( 8.1)
KAEFE R Form of seizures
411 %A Partial seizures 9(25.7) 41(27.5) 0.967
43P & AE General seizures 15(42.9) 64 (43.0)
TR & A Partial and general seizures 11(29.9) 44 (29.5)
KAEH# Frequency of seizures
4% H <1 IX Less than once a month 13 (37.1) 62 (41.6) 0.001
BH =1 KEEGRASE 3( 8.6) 52 (34.9)
More than once a month, but not every week
B =1 WHAERERIE 14 (40.0) 21(14.1)
More than once a week, but not everyday
KA Everyday 5(14.3) 14( 9.4)
JRFE Clinical course
<5 4F: Less than five years 9(25.7) 46 (30.9)
5 ~ 10 4F- Five to ten years 15(42.9) 40(26.8) 0.173
=10 4F. More than ten years 11(31.4) 63(42.3)
MEIEVEFRE Refractory epilepsy 18(51.4) 53(35.6) 0.083
RN A7 M50 & A Seizures during sleep 22(62.9) 82 (55.0) 0.401
PTG H, (1 45 5 VEEG results
AR AL Interictal epileptiform discharges 24(88.9) 86 (81.1) 0.341
RAEWPRHAECH Clinical epileptiform discharges 8(29.6) 29 (27.4) 0.841
FHZ1E L AEDs
K HIZ Unused 3( 8.6) 17(11.4)
FHZY Used 32(91.4) 132 (88.6) 0.627
2} Single 11(78.6) 50 (74.6) 0.756
£ 241 JH] Combination 21(87.5) 82(82.8) 0.578
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*2 BRBEHERERS AEERERNEREXERSN (0, %)

Tab.2 Sleep related assessment analysis of epileptic patients with sleep disorder compared with those without sleep disorder (n, %)

i H FEREAR B A2 ASAF i B A 20 P{a

Item With sleep disorder (n=35) Without sleep disorder (n=149) P value
A= T i 2% (QOLIE-31) Poor quality of life 26 (74.3) 63(42.3) 0.001
A IF#E1E (BAI) With anxiety 8(22.9) 15 (10.1) 0.040
4 4R (BDI) With depression 19 (54.3) 28(18.8) <0.001
£ 9 OSAS (BQ) With OSAS 8(22.9) 22(14.8) 0.244
F71£ H [A] Wk (ESS) Daytime sleepiness 11(31.4) 48(32.2) 0.929

R 3 B ERESEXEEN Logistic BAS 47
Tab.3 Logistic regression analysis of sleep disorder’s

influencing factors

e P{H

Ttem P value OR (95%C)

A% Age 0.155

fR Il 955 5 History of hypertension  0.499

HEJE BT 2% Poor quality of life 0.146

4 I #E & With anxiety 0.788

A I-HHE With depression <0.001 5.921(2.521, 13.903)
KAEATI % Frequency of seizures 0.011 3.565(1.335, 9.520)

IEAR, 0 12 W7 AT BE XA AR B A 16 BT i = A K
TSR, I L5 0B ) R XU 388 A7 26 s AR
W5 46.5% By B BRI BT A, LT R
ALLBFE R4, 25.0% fAAENER, 12.5% fA7EfE .

P I8, B AR R & A T SR AR L R B 5T
2% P Zh IR ] (REM) B AR J /> Al R IE HE"
SRTAE Malow 25" fil Khatami 25" (55 b, #4145
FUBHMESS R o WAEIRATBETE Y, PR AR PR A 41 A7
FEREAR HFUN & VEIE 22 6] (62.9% ) , AFEREIR T
4 82 ] (55.0%) , Wi LG it 5 (P=0.401),
[7] Malow Z&""#1 Khatami 25" fRFoT 45 5, AR 1E
BN KA 5| R AR B A A 2538 .

REA:AIE 5T R WY, 00 A A4 ) 5 B IR 5 £ 2 [
FEAEMIENE . Haut %" BF5E B9 AR H 510
RAEFEHIAN R G HEIR AT OC, Ay —Louk4 =
W VR RS R IRAR DG o ARBRgE ARSI %
T Y B HIRG S ek 2 T AS A B IR B ik 2H 25 S e TR
X (P=0.001) , Ffik—2 W57, Frfs P=0.011,
H OR=3.565, ik W] & A 51 5% S i A8 5 e HIR 1] A
IfERE 2

R B 55 A5 0 A 308 Jo A2 b ST AR
TG 7~ B AR s o) A= 35 o A B S i s ), {H
2 Logistic [B1J353041, P=0.146, 2528 3% B 14k
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The analysis of clinical characteristics and video EEG in adult patients with sleep related
epilepsy in 187 cases
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JIANG Haiyan, PENG Jinxin
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Corresponding author: XIAO Bo, Email: xiaobo_xy@126.com

[ Abstract] Objective To summarize and analyze the clinical and video-EEG (VEEG) characteristics of adult
sleep-related epilepsy, so as to provide evidence for clinical diagnosis, differential diagnosis and treatment. Methods The
clinical data, routine EEG and long-term VEEG of 187 adult patients with sleep-related epilepsy treated in Department of
Neurology, Xiangya Hospital, Central South University from January 2017 to December 2017 were retrospectively
analyzed by y’ test. Results ~ Clinical manifestations: The duration of sleep-related epilepsy in 187 adults was concentrated
in 1 ~ 10 years (101 cases, 54.01%); the frequency of seizures was mainly from several to dozens of times a year (99 cases,
52.94%); 119 cases (63.64%) had two or more types of seizures. Among the patients, 121 cases (39.29%) had focal origin,
152 cases (49.35%) had bilateral tonic clonus and 110 cases (58.82%) were treated with two or more drugs. EEG results: (D
The detection rate of epileptiform discharges in routine EEG was 22.78%, and that in long-term video EEG was 80.43%.
There was significant difference between the two methods (P< 0.01); @ Eighteen epileptiform discharges were monitored
by routine EEG during interparoxysmal period and 111 epileptiform discharges were monitored by video EEG; and 3
Fifty-six epileptic events were monitored and all occurred in the process of long-term VEEG monitoring, 50 of them

occurred in sleep (89.29%) and 6 in awake (10.71%); 45 cases (80.36%) were diagnosed as epileptic seizures, 9 cases
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(16.07%) were diagnosed as non-epileptic seizures, and 2 cases (3.57%) could not be determined. (@ The detection rate of

epileptic discharges during sleep was higher than that during awake period in long-term VEEG monitoring (P< 0.01). The

detection rate of epileptiform discharges in NREM stage I-II was the highest in sleep stage. Conclusion Sleep-related

epilepsy in adults has certain clinical features and EEG manifestations. Compared with conventional EEG, long-term

video-EEG can improve the detection rate of epileptiform discharges, provide diagnostic basis for the qualitative analysis

of sleep-related seizures, and reflect the relationship between epileptiform discharges and sleep, and provide basis for the

clinical diagnosis and treatment of sleep-related epilepsy in adults.

[ Key words] Sleep epilepsy; Behavioristics; Video-EEG; Epileptiform discharge
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KEARLAIN 1 AEDs WeJE R 22 ERARDE . ik SLREBUEM: 6 ~ 8 J& SD KB 30 X, K 160 ~ 180 g (J~
AL ST IT) , SR FAE-DE S R A2 1755 K BRUR A 18 M Y DA , WS FEL 1] (VEEG) Wl 2R 22 5
B TR R AR R B BT 24 AN T 2 PR L SR T AR RGE BT AR 56 TIE i 2454 B T
PRI FUG T AEDs (R BE 22 57, SRie 20 204k 27 05 TR v 2EL AU B v PO RR i Rk, BRSO A 16 X
BRI AL 2 Ay P P I A IR AR, O 3 T 2R KRR 6 L (6/16) o AR Bt 24 PAST TR SR A / it ¢ g g
[ 245 P e J3 T 0 Py o T T R L 1 08 IR AN T 25 PR B R B (0.152£0.03 ws. 0.28+0.05, P<0.05) o AR B4 24
PERE R FREE AN 245 PEASE R BT S 451X PR 9 #2084 2 (P<0.05) o 4538 2Rl 24 M 35 - P Ao K
BRI AEDs VR EEAIG, nTRE S kb POMEER it 2ah A G,

[oHEIRY 4E-VC R 5L St DG ; T 25 MM s OB AR, PR

Construction of rat model with phenytoin-resistant mesial temporal lobe epilepsy
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[ Abstract] Objectives The purpose of this study is to verify the phenytoin-resistant mesial temporal lobe
epilepsy (MTLE) induced by Li-pilocarpine and screened by antiepilepsy drug (AEDs). Methods The rats with MTLE
were induced by Li-pilocarpine, which were screened by effect of phenytoin treatment monitored by vedio-EEG. The
living microdialysis technology was used for verification of drug concentration in brain of drug-resistant and drug-
responsive rat model, and the P-glycoprotein expression was detected by immunohistochemical method. Results = Sixteen
rats with chronic MTLE were successfully induced in total 30 rats, among which, 6 drug-resistant rats with MTLE were
screened. The brain/plasma ratio of area under the curve in drug-resistant rats was significantly lower than that of drug-
responsive rats (0.15+0.03 vs. 0.28+0.05, P<0.05). In addition, the P-glycoprotein expression in brain of drug-responsive
rats was obviously higher than that of drug-responsive rats (P<0.05). Conclusions The low concentration of phenytoin
in drug-resistant rat model with MTLE was verified that might be related to the over-expressed P-glycoprotein in brain.

[ Key words] Li-pilocarpine; Mesial temporal lobe epilepsy; Drug-resistant epilepsy; Microdialysis; Phenytoin; P-
glycoprotein
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SR AE RN TE IR T E IS 1K R
A, (HE T LI M IR 5T 259 (AEDs) 1372
ORI I EETB . MAIEM AEDs 1RYT, 13A
245 30% WO £ R AR IO P, RV 25
it R TS 245 MR LASBEH Y U5 (Mesial temporal
lobe epilepsy, MTLE) JLH £ ..

SR T 24 LT A 22 P L, (ELTRS 24 P
BAX Z T AEDs #7710 25 i 45 50, B G 2
AEDs HAAFM/ERNLE . X —HE ] h £
Feisiad ik Uy e, R ch PR P RY Rk
SECT T 2 AR AR KT 24 R ] Y
WFFER AL TRV 25 PR 50 28 5 00 i 2 2 |
UL PR (A fisikz —) W Rk, MAA
B ZFE SR EGH Y AEDSs AR 2 P AR A IVE RS
', PR AE A R P AR e A BHAS T AEDs
HEANGR AL 50 i, S BORE A AR, AT
724 AEDs T2 4 [H i TAeH ), Jork ik
AT 225 PR 35 £ 3 ki v PO B 1 3R IR UK 22 5
DL T 245 1 A 2 0 A 2 2 T 245 P 0 AT 52
AT T BE T 7 AEDs Jr ACHIWT R B A e 4

WFSEIER, 181 MTLE sh #8838 2 AEDs ffif
2y AN T 24 R 25 P E2H, W] AR S RIS I
BRI R PO AR R IA 2 S A F SN
Bo IR, XA AR BRI 5 B R 52511
AR L ZIRYT, MR HO AR T L 2R T I RCR:
R 8= 0 e 7 23 £ I A B T M 2 e 8
BURG P OB AR 1 20k W i ORI 2 PR R L
{HIC EHEUE SR IE SC AL 1) AEDs MR BERFEAICRE T
JIk 4 2 25 ia i ad ik TR IR AEDs 3
AP B, S OB R S M AR AN
R, AR50 3E O 72 27 -V % R Ak 235 S 1942 1
MTLE BRI SR I, 225 2 2 S gl i 2k 1 i 25 S A
T 24 R, R IV AR A i Jmy R IBORE H AR 42
AR TN LU 5 0 3 14 118 T 245 P A5 28 R B, 5 AN T 24 P A
BUR BUIR T AEDs #¢ B i 22 S ik — D Bk

1 HESHE

1.1 SR R 5

1.1.1 #H kB M 6~ 88 SD KR 30 1, 1k
H 160 ~ 180 g ()7 ARA LR BN PIHTFEIT)

112 &XA A (Sigma L9650-100G) ; L
% b (Sigma P6503-10G) ; A 7T (Sigma
$8502-1G) ; AZ-Hi4H (Sigma) .

1.1.3 &M EXE  MEHEHEE (MD-1020,
Bioanalytical Systems Inc, USA) ; flliEltéEds (MD-
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1027, Bioanalytical Systems Inc, USA) ; JAH {4154
WA (Waters Model 510 Millipore HPLC Pump) ;
FE#S (Waters 717 plus Autosampler) ; il #%
(Waters 486 Tunable Absorbance Detector) ; %{#E
RAEHAF (Empower) .
1.2 #-EFFREEFSHEN S MTLE 5
KRR
1.2.1 42-E%FHMaRiE MTLE A KRR H
PARNE T 2 WA AT TR
1.2.2 R340 I ik i 25 P & R W 25 12 MTLE 4%
ARA RPN E (VEEG) #E47 222 W,
G303 BT (EZ M, RO e 2 R A5 18 M 1
55 46 ~ 60 K5 ARRAHT D], IFEEREE 18
PEIIES 61 ~ 75 K3 R ZIeAvEli, BIFREIRE
JE B YEIEE 76 ~ 90 K) o MRIERZIRMA TG
TR A 732 A T 2 H R 2 Sk s 2 MR R (T e 3
BAERIR B FEL IR <50% ) , 4 N AR F-JEERN AT
R I T DR 2 S A s 1 5 35 mg/kg
(2%K/d, %L 2 J]), THikis 2.8, 15 KR
LN, HRJFS DK AR WSO AR B f6F 1L 300 ulL, 4°C
12 000 rmp 50> 4 min, R L2 IMH -20°C vkAH
PRAE, TRV BE o BEZ I R v ot 30 14 T A ] s ] g
i 3 S R AR B A B ER K AR 25
1.2.3 SR AT 2h Mk BOR it 2 MABE AL KR o 25
PR A BRGSO Rk
B S [ ST E AL, ST RTXE 5.2 mm,
72 5.0 mm, HEENREFEATRE TR LLT 7.5 mm,
PREHE NJERUE 2 h A TR 24 (CRZIERN, 35 mg/kg,
2 mL/kg, FIKES) o 4i245)5 30, 60, 120, 180, 240
#1300 min, HX4=1f 300 uL, 4°C 12 000rpm .0
4 min BUETEWR -20°C fRA7 . [RIFPYCEE 0 ~ 30, 30 ~
60. 60 ~ 120, 120 ~ 180, 180 ~ 240 1 240 ~ 300 min
GBI, -20°C /AT OB SRS, KU
LU, SRE Uk AN PO AR I RIA . AR
BE M %) A7 R/ 0 3 P s 1) 245 e it 2 7
2 ™ TR AT A R OB 85 2 A
TR i A2 B R
1.2.4 R 3R At 25 M B w25 AR A K R P
ke SRR /NRYTR R Mdr C-19 3T
{A& (sc-1517, Santa Cruz Biotechnology, USA) , E{&
AIRS DRI A5 R
1.3 FITFEFE

J11 SPSS 21.0 etk AT i b B . T
R B bR e 22 B ALl (oL ) R/oR, ¢
K55 (8¢ Wilcoxon BRFIK % ) FI One-way ANOVA
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(5% Kruskal Wallis Bk ARG ) #4788 e, A P
{H <0.05 A5 HAGIHE L.

2 #R

30 HOR R i sl oi by gl 18+ MTLE #2716
H i 258 KR 6 H (6/16) o
2.1 $B-ILT K MEEBMY MTLE 22 R

SUMER . RE ST UC R R S R R Bl Rk
RS HIEFE] R (50.2426.6) min, JCE & H 255 &
Hy (42.6+13.4) mg/kg, KAEFREE 5323k F] Racine 5}
IV Gl D AR S EE R A 5 LR
TR MELEAE; 25 HOREUR IR E I
21 HEAVERRE A% Racine 7302k IV % M L) |, HAp
1 K RUE SE b B HpstT-, H-VC R4S
KEZMEHRFFZREN IR 66.7%
(20/30) o KRR SHEE-TE 2 K s 2k H B LA
TR R, Wh. o i, B A s
it Sk 2R AR AL S8l s Bl SR e
O A (=5 S = VAN (1)) &1 S N
T, BlJ5#EME, 155 Racine 432% IV / V A5E, FHIE A
PR FFLOIRAEHFEE 90 min,

B A 20 AREFRELRE G &4t 1~ 3 4]
TR G 2R PR, 2 RO RUE e 35 AR R At

8 i, 2Hz

] BKf: 300310V

Soorhe B/IME: ~154.38 uV
S 42.82uV

«23.

T2, 2 HREUR BB &R, R &R
53.3% (16/30) , H A AVERBU MG | HT 045 sh1E,
FRRFFEEER 2+ A8, ARz LR 4 B b L AR,
FFEIGIK MTLE B35 KAUNAT 53R, IR 48
Racine 738 ic s ZVEREEE, ZAVEM EEG g% 1] L
S PERCH (B 12) o SIEH XTI (10 ) MHE, B
WA & A AT B0 1 0 2 BT R A Y
R HIAE (IEH KRGS CA3 XM eIEA LA 1b,
MTLE R8I B D) CA3 XA eIE SR 1c) .
2.2 REXWIFIEM YR A Z5E MTLE &
B

RZUR I 2R EE . TRIEIISE 2. 8. 15 K, Tif
2 T AT 245 P A TR R BRI A 2 () S 2 A ol 2
We BB G125 (P>0.05) . W4 Z 34N 1M
YW T 2.8, 15 RZ WY LRIT¥ER
(P>0.05) .

YRS RETH 4 16 HEAT B AR AR
TSR P i e e i 25 MR R R 6 H, 5 10 HOR ST
PRI R . ORI IR, 10 FURR 24544
RIR A 2 AR R SE TR AE, 8 HRVESIKA
TR WAL >50% . 6 Hl 25 PR B 140
IRANMABAT FEAIK, B e 2 B R VEASR I &1 5 7
AN 25 AT BR Y, R 22 B T A R I B

1 2-EFFREEMNEERMNMNBRRERXRNEIMETESRZEHRNBEYE
Fig.1 Nissl’s staining in hippocampus CA3 and EEG in epileptic stage of MTLE rat model induced by Li-

pilocarpine

a. M VU PO NS RS TR O BRI HL 1T 5 b IEH JCBUIE 5 CA3 IXPHATTIE AR (JE IRHL (A x400) 5 c. P RHAT A0 A5 2 B & CA3

XA (JEFRGef x400)

a. EEG in epileptic stage of MTLE rat model; b. the morphology of neurons in hippocampus CA3 of normal rat (Nissl’s staing x400); c. the

morphology of neurons in hippocampus CA3 of MTLE rat model (Nissl’s staing x400)
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F1 WEERARHZEBR N MBS R K R AR E BB A (SR 8 (xts )
Tab.1 Comparison of seizures frequency of drug-resistant and drug-responsive MTLE rat model during different periods (¥£s)

733 NP TR 2 A

Stage Drug-responsive model (n=10) Drug-resistant model (n=6) A i
L2 4] Baseline period 18.33+24.57 22.75+24.38 -0.429 0.668
IRZYLEN TR PHT filter period 1.67+ 2.25 27.00+26.89 -2.145 0.032*
FZYENVENE ) PHT exhaustion period  15.33+16.73 25.75+26.81 -0.644 0.520
tH{H -2.737 -0.871 - -
P{H 0.006* 0.384 - -

: *: P<0.05

TSP I & RS W] 9 R (P<0.05) ; °T —o— AR AL
TET 200 B, A S AR B S0 SRR
S PR LSRR % 1 U TR, R 1T A7 98 s,

H, ER TG X (P>0.05), W 1. =

23 THZGMER R 21 MTLE 88K Rbi - 24 !

s o

i AT W 25 MR EE . AN 25 PR K RS
it 2545 A KB T — IR MR 8 25 R Z BN 30, 60,
120, 180, 240 J 300 min, s 254k A ST
2 2e S, T 2GR R B TS I 2 AR A B (P<
0.05) , &l 2,

MR LT BE AT 25 PEAR A R 5 T 245 PR A
HIR B T — K PEZ5 25 PHT J 30. 60, 120, 180, 240
K 300 min, A JE il 25 )k BE Y TG 1A 25 S
(P>0.05), A 3,

ik / XI5 %) B ) 225 4 e B o e vy itf 2 R TR LG
(B ST 241 55 T 24 PR A 28 A R P i/ ot 4 1 B (1]
2P FE Hh Ze i th 41 T AR AR 2 IR S it 2 22
S, T 245 PR A BRI S AR T AN 2 MR Y B (0.15+
0.03 vs. 0.2840.05, P<0.05) , [ 4.

2.4 THZAMRATZEHE MTLE B KR kS P #E
EA=E SN

AR T 15 % 6 BB, MTLE #5580 FRU 545 X
(1) P AR 1A I W3 s s AHE TSI 2545
AU, Tt 25 A A BRI S 45 X 1) PO AR 1R aA 34 i
FHE (P<0.05) .

3 g

S ST AP S PR B T H R S M AR
RURARZE NG AN, JCHIE M 25 PR A AR 1Y
AT R 35 78 WA T R TR 24 P i 50 ) A
BRI H g e B ke X 3 AN LRI ERAE
AN YA B OO N B (1R it Yi DSR2 (IAS PN
I B4 115 PR AR AR, RS R BRpi PE A AR I 5 EEG
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Fig.2 Comparison of phenytoin level in brain of drug-resistant
and drug-responsive MTLE rat model
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Fig.3 Comparison of phenytoin level in plasma of drug-
resistant and drug-responsive MTLE rat model
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Fig.4 Comparison of phenytoin distribution in brain of drug-
resistant and drug-responsive MTLE rat model
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The effects of antiepileptic drugs on warfarin anticoagulation

XUE Hong, WENG Ning, WANG Qiang
Department of Neurology, the Second Clinical Medical College Of Guiyang University of Chinese Medicine, Guiyang 550001, China
Corresponding author: XUE Hong, Email: 1789366146@qq.com

[ Abstract] Objective To investigate the effects of antiepileptic drugs (AEDs) with warfarin functions and blood
coagulation system, to provide the reference for clinicians of the selection of AEDs under the combination therapy with
warfarin. Methods Analyse the clinical data of the patient with symptomatic epilepsy from the Second Clinical Medical
College of Guiyang University of Chinese Medicine on April 1, 2017, whom taking AEDs and warfarin at the same time,
clear the drug adverse reactions, and analysed related literature. Results ~After the treatment with valproate, abnormal
blood coagulation, a danger and emergency data appeared, so we stopped using warfarin immediately, and reduce the
dosage of valproate gradually, insteadly, we used levetiracetam as antiepileptic therapy. Monitoring blood coagulation
function, when it returned to normal, restart warfarin anticoagulant therapy. Conclusions When start antiepileptic

treatment in relevant basic diseases of symptomatic epilepsy, for a variety of combination reactions, AEDs can affect the

anticoagulant effect of warfarin, so we need to consider the interaction between drugs and avoid adverse reactions.

[ Key words] Antiepileptic drug; Warfarin; Anticoagulation; Adverse reactions
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45 Sk RGRAN TN DAUESES IFE K=
FBESRE A 0 25 N IR TE o AT B 25 175 100 7 2 AR FH B e
2y, PRATIRAGET DR AE &R 2.5% ~
3.2%, MM AR i AR AT 400 7, AN FE B O
WAL T BAR R E 2 20 J7, ABEMATRE A T 0
SRR 4 A 5 B e e — 3 . R B e
PR WL O T 2 —, S B il A v S A
MR ZE R B EFET s Bk ) F 2R, Z1H
FRI I AR ATF 5% 2 BH s B AY B R TR R 200 1% HiTFR
] b B R 3 R 0 800 7, MR B E A L, D@
R A AR XU 5 A, AR R B
BE R X BB A LRV T T A
RS ek 2D 68% , ik FE R FEAIR 33%, HliZEH | K96 3
1 FE RACT- S A IS5 A I R REW D 48% ™o s B
BEPLEERYT RN . A B AE, T CHADS2
PR = 2 43 Y B B R G Y 1 AT K 1 e 2
Wity

YRy B KA R AR BEIR YT, T
IR & A e AE IR R VA SRR BE I T TR B 75 BORUR G
I T W e R X BRI LN B L IV R G AT 5 I B R
Wi /NI 245900, ke B ol PRI SRR IR DL E A R

http://www.journalep.com


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

«28 e

(% AEDs. &A% AEDs 418 156 BH 45 R Sc ik ik
17 T W50, #8357 AEDs 548k 1 5L i h i
M RGO, I KBS TFE¥E#E AEDs H4E
BARER G 2327
2.1 HIKERH

PR BREM A 1EHY AEDs, T4 B2 Eh 2518 i i
AN i85 AN 1 KN RANY T 5 Y ot )l A D NS 2
MEESES 0, A B B0 i R BE SR 1k i, 6 i
YiRemeas, N d s R SR . Yoon Hi2iE
1 161 22 TV 14 e I A4 L g 1) S8 3 e B 9 % (ICU)
RIS & A LR AT R P SRR e A e
HEARJE PR INR (9 B G, R B PN e 0
i, HJRHETREN, & BRI 25 W (A7 AE, i far 57
TR IR W] fiE 25 P AR LR B 1 BT 25 5 B A
AT E KT 43 e AR ARTE A G s IE X, IS8k
S INR",
22 FS5HEF

REVEH =R EY, RETFRIRIT R
Kb R ARG BEZG W, PTIESPEE I 25 AR AR BT
BEVER . MM ARGFM: TN R RN FAE R
PEFT L R A = 5E | /R Z E . R P OF
O T RARARI A, S BOL AT IR B 5 1
. i —a EPEBA SIS T 166 Bl R 574
ERNARTE AR B AT 400, BFE SR WTTA AR AR il
FHFR RN T 49%” . & 555 53k AE A B
SR AR, B A B I INR IR AR AR
"
23 BFHEFE

BRSSP 10-FRIERTILY, BT
VAR5 R DG AR L, AR AR,
B SAE /N, 2R 2 > R AT A
Y, PSR RER, A SARE R 450 B4R
B, NS A PR = A
24 EBLEZR

AREHZ AR E 22 815 AEDs,
SR AR S5 Y PAS0 R GE, XEAEM
RUA ), A, Rt b2 YR
BHTEERCRI ST, SR A HGR X 25 ) ] Re 23 P AIK
AETEIREOAR G, 238 H it 9 RO ™
25 FEE

REYN CINBEIRE, 5 —4 AEDs, W]
SR LR R GE, 5 E A4 M A /M i v 2, 2500
FAE B PR BRI o e W) T 3G SR BT BRI ) BB
Wi S 457 28 1 P DU 200 AT o R 22 e 3 fin A e AR
R4, Hassan #2381 i35 IR R Z 3 FAR AR S

http://www.journalep.com

Journal of Epilepsy, Jan. 2019, Vol. 5, No.1

5 SRR AEE I INR (435 30 5 8k & v ™
2.6 FEMtES

FEMLREE R KSR BB e AR, 2
TG R, XA AP E A
S
27 NE=E

Fr sl SRR TR SR, R
) AEDs, A M R G855 4 IE « bR 40 H ik
D R EL AR AR | BRI df VR A | 4 I A A
AR BRI PR A R
2.8 HNEBMBET

JELIE T DB R, AN SRR A AR
S, SHEEAARPUERI TR A K™,

29 EZHIFIE

A CHIVEIH AL )i BT ALY AEDs, YEH]
TR MRS 1 28 il ZE 0 B 11 SV2A, EH—1W
AEDs, YA H B R, 50 & 1 BcA B R 45
B, IRITASRCH, X U Bl v A ) RS S AR
bR, M F IR 25 S 2 AN 2 A LY
HEm "

I, SRR PRAE ST B X —
RIGOUT , 1697 259 0 SRR 75 1 25 9 09 A AR
Mo JE R MO FIHTEEL Y, PUBET R 2 %
Y. s, 5l EE N DI RE R Bl , EE i )
REAE R 7 S IR ML, fo M s A a4, (HEE I L)
BEREAR . MARIE B, RN BRI RCR, BEilThae ik
N iOFENRE PO E e

£ AEDs {697 1 [A] I 5 22 i i T 49 2
[ AN BN, BLsE2y )ik 5 N IR en & 25
PN BRI DI RE S5, R DV R L2 55 T mE
Tl 279 AT Ja s LR BBEE ], 22 S hrpa3E X AR
AR BTEEE SR R R RORE, A LA I8
RIS AEDs L2549,

S Lk

1 INELL, WIR—. AEREMATI RSN T R B A5 R BT
YRR — B PR, RO I AR A, 2013, 4(4): 266.

2 The Boston anticoagnintion trial for atrial fibrillation investigators.
The effect of low—dose warfarin on the risk of stroke in patients
with nonrheumaticatrial fibrilation. N Engl ] Med, 1990, 323(22):
1505-1511.

3 David C, Richard W, Susan M, et al. Stroke prevention in atrial
fibrillation study: finalresults. Circulation, 1991, 84(2): 527-539.

4 Gage BF, Waterman AD, Shannon W, et al. Validation of clinical
classification schemes for predicting stroke: results from the
National Registry of Atrial Fibrillation. JAMA, 2001, 285(22): 2864-
2870.

5 Yoon HW, Giraldo EA, Wijdicks EF. Valproic acid and warfarin:


http://dx.doi.org/10.3760/cma.j.issn.0253-3758.2013.04.002
http://dx.doi.org/10.1056/NEJM199011293232201
http://dx.doi.org/10.1161/01.CIR.84.2.527
http://dx.doi.org/10.1001/jama.285.22.2864
http://dx.doi.org/10.3760/cma.j.issn.0253-3758.2013.04.002
http://dx.doi.org/10.1056/NEJM199011293232201
http://dx.doi.org/10.1161/01.CIR.84.2.527
http://dx.doi.org/10.1001/jama.285.22.2864
http://www.journalep.com

R & 2019461 H ZB5E 5 14

10

an underrecognized drug interaction. Neurocritical Care, 2011,
15(1): 182-185.

Acharya S, Bussel JB. Hematologic toxicity of sodium valproate. J
Pediatr Hematol Oncol, 2000, 22(3): 62-65.

Mannheimer B, Andersson ML, Jarnbert-Pettersson H, et al. The
effect of carbamazepine on warfarin anticoagulation: a register-
based nationwide cohort study involving the Swedish population.
Thrombosis and Haemostasis, 2016, 14(5): 765-771.

Clark NP, Hoang K, Delate T, et al. Warfarin interaction with
hepatic cytochrome P-450 enzyme-inducing anticonvulsants. Clin
Appl Thromb Hemost, 2018, 24(1): 172-178.

Krimer G, Tettenborn B, Klosterskov Jensen P, et al.
Oxcarbazepine does not affect the anticoagulant activity of
warfarin. Epilepsia, 1992, 33(6): 1145-1148.

Ahmed SN. Antiepileptic drugs and warfarin. Canadian Medical

11

12

13

14

15

«29.

Association Journal, 2008, 178(1): 65, author reply 65.

Hassan Y, Awaisu A, Aziz NA, et al. The complexity of achieving
anticoagulation control in the face of warfarin-phenytoin
interaction: an asian case report. Pharm World Science, 2005,
27(1): 16-19.

Chtydodyomos P Panayiotopoulos. 537 3¢ i, (T 1%, i
il AR SR AE RSB SIR0T. B E R EE R R R AL,
2008: 467.

Hamer HM. Seizures nd epilepsies after stroke. Nervenarzt, 2009,
80(4): 405-414.

Sayal KS, Duncan-McConnell DA, McConnell HW, et al.
Psychotropic interaction with warfarin. Acta Psychiatr Scand,
2000, 102(4): 250-255.

Patsalos PN. Clinical pharmacokinetics of levetiracetam. Clinical
Pharmacokinet, 2004, 43(11): 707-724.

http://www.journalep.com


http://dx.doi.org/10.1007/s12028-011-9544-5
http://dx.doi.org/10.1177/1076029616687849
http://dx.doi.org/10.1177/1076029616687849
http://dx.doi.org/10.1111/epi.1992.33.issue-6
http://dx.doi.org/10.1007/s11096-004-5150-3
http://dx.doi.org/10.1034/j.1600-0447.2000.102004250.x
http://dx.doi.org/10.2165/00003088-200443110-00002
http://dx.doi.org/10.2165/00003088-200443110-00002
http://dx.doi.org/10.1007/s12028-011-9544-5
http://dx.doi.org/10.1177/1076029616687849
http://dx.doi.org/10.1177/1076029616687849
http://dx.doi.org/10.1111/epi.1992.33.issue-6
http://dx.doi.org/10.1007/s11096-004-5150-3
http://dx.doi.org/10.1034/j.1600-0447.2000.102004250.x
http://dx.doi.org/10.2165/00003088-200443110-00002
http://dx.doi.org/10.2165/00003088-200443110-00002
http://www.journalep.com
http://www.journalep.com

30 Journal of Epilepsy, Jan. 2019, Vol. 5, No.1

A& A MR P SRS R R
EF, KB, Bmx
TR BRI IR BRI H£2paRt (K 400010)
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(Devastating epilepsy in school-age children, DESC) .
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status epilepticus, PSRSE) . HH b, ¥ NORSE ™ 5 &
JEA AU O MER TR FFEUIR A (Refractory
status epilepticus, RSE) : T LLEH B/ MAERES
HH R RS R A ST N YR Ik AEDs
J& SE AR ANBEARS B4 5 @ i ZAMEIA P 47 2k
IR (Super-refractory status epilepticus, SRSE) : £
PTG ) 12 9 BRI 25 W0N09T 24 h S AT R SR &
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BFHRHFELN, (Bl THARRGE S, HE
WA UE"™ " Flt, E—TNA T 130 B
NORSE £ (14 2 v [l B i 53 & Iz i & F
L, FEHBTIEFE H NORSE & % 1Y 4F #4453 A
18 ~ 81 %, HA WIS K, R 28.5 5 Fl 65.5 %7,
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AR P4 T R b KU 7 F, | 4 T A F AT 22k
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BAER,
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K53 NORSE F8 5 i WA A 47 75 2 i 5+
H, NN 2 (8 S R, (HIX S
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IG5 T 1 A MM 1~ 14x10° cells/mL (FPA %N
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4039 g/L) . BRI NORSE 595 DK W 6 He 3 A1
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% 1 NORSEFIFIRESS: &GS T AR BTG iITR
B S FIRES (n=225) [ NORSE (n=101)
WrAR  EeR - Egﬁf&&ﬂu o ﬁﬁﬁfwmu
WMER FRIK A58 2 1000 mg/d, 3~5d URA) 5 #llk 63 11(17) 40 15(38)
SR IE 10 ~ 30 mg/ (kg-d) (% 1000 mg/d) ,
3~5d UJLIE) o FIRAEEFIERIAYT RS AR AR
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TR POREY R A TRIRAF I RSN eV X (]
FAE PRI IR A PR 53 o A G 2 RO AR 2
A | S A A A T ) S AR I F SR RN — B
o & AE Y ™ TR Bl AR 2 I ] T BB R 5 M 1
THRERNR . BYERIE GE SO RE A X
PG AR A A 1A 22 T0 26 M R AU ) 7]
AE A M BH W sl i B 1 . T SCN 5 a K
TR Y R G R 2T RS, I, X
L B 40 W] RE S EUS RO B .

4.1 FEAR 5RRAR 52 B2 E)HA

HEE B 149 A [7) [ BO Wi & A AN [ o AR PR HR 5
(Non-rapid eye movement, NREM ) 1T HH B I {12 1 9
i & AE”, MiHGE R 3 (Rapid eye movement, REM)
R I 4100 8 00 i A o o R o e I T e RS Jo
AR PR A A | R ) E R AT
W 254 (AEDs) (4E AT e SO0 874 7% 7] i
MR RREAG o 25 Fh IO A A A A [ 52 B 5 i B AR
42 KR

BT W R A A% O KR (Core body
temperature, CBT) B 5 AL AIFFE AL D . A BT
W7, TEHL S 2 Mo K SAF7E CBT &
BT, SR CBT MIBFFTie AR 24, Y e
YIRS RIEIEE T, BB REAZ T,
R R NG LB R 2N . SRR —I
W93 & B & AEJ5 CBT s fb™ . Mgt mT L
SCMNG AR, AN, AT SRR A A ) fi
R, B8R, B K RN A& AF 10 min VY
PR MEART TCHR 1 &A™
43 LIESH

I A0 58 5P (Heart rate variability,
HRV) A WA 24 h W50 W0 A AEREC s A
a5 Dy RE O AT RE 5 M 7 FE (Sudden unexpected
death epilepsy, SUDEP) iy & tILil A 3¢, #F5E A&
P PR 88 192 3T A HRV RRIR™ . —IiaF
55 R IR R S (CBZ) BYBIN B & 19 H 32 ph
LR (N EMCE) BB
44 WER

AR R LRI A P AR T T &R AT TR
ABFFE, KLU BB . Jenwitheesuk %55
o B R FON R 28 TR Y AT SR SE AR TR R B A Bt
TR E R s 2 BRAA S B0 A& A, I nT a4
TEPERRR R LA RAF . HeAh, BRI T BRI R XS
TR A AR SEMR, R85 (0 AR 3R ] 78 )7 S
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RAE™, Bl R AR IR, S0 A& VRS
45 FRE.EIRMERKHEE

2 RS WAEAE 24 h BT A, B R U
SR IO MZH 2 ) j o P Bk 2 K P 22 5 . fEJL
T 4 B MR B -FF 22 R AF (Generalized tonic-
clonic seizures, GTCS) Fl— &3 - P & AE 5
RGN 21 g 5T WKV T o 5 NS R AR
AHOCHPEFL R AT R AT 5T 0 £E 5, BIFSE B i
RAESGHEFLR T o ABRPE A AE X i 3L 3R A
D] I A 2L 2R K AT T X0 v A R T
YEo KT GTCS Ja NRA KIME K2 L THHT
FEAR—EL, HREBIFE K GTCS A9 A4 K i
FATA P

5 BRI ERR M

T 2 A e P AR AL AT A A AR A A A
R, kLR AR sl R A
51 BERTHITHNZRS

B BT 2R B0 B9 2H RS 4 T RE R 40 A
B LA BT A A . SRR (VP) &
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TER .. &8 VP AT 4e 4 80280 F Feli Xk, A
e R M VP = KRG B IR R A
PR, 2 H A R ™

RR PR R — A AE D PTIRIR 2y, FLAE H R AN
TR 8] 4 I 2 A XT3 7 AR S 118 o A R AAR 7] o3 il it
Wikl Z T R AAERR, iR EBERT LM RA VIR A S
IR A TEAA AR R sh Y rh, RR
] R & B FE S R 1] el 25 K I ARSI &
YERIRE AN . BEFE s, 457 NI i
Bl 2 2R 7 1] B AR A0 & A ™
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FESSR AT ST, AR i ] A RS 13 i [
SRR o S2Br b, R AR - R U R BT A
— 7, BRI Dk R IR AN D AR S ) L€, R okt e R - o B2
AU AE B 15 (8] A= 2 i o v o R Sy o R R
LA R e ki B 5[] 20 BR 25 7 0 R T3 F, R ) 30
AR B EAEH . NREM BEARYS N Al REM B
MR /D T SO A o AR, DA AR rh i P 174 25
B R 2R RE ML R T 2 W A ) 2 e 3 A
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T - AR (HPA) R b IR
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B, = H YIRS IR 2 BT R T B A N R
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M2 JCH CRH mRNA [k, Hik, CRH &—Fh
AR AR IR 2, LR A AR A K
CRH ¥ 1 T AT PEZ AR, 2k 2445 i {2
BRI R VR, NTEPE CRH BB T 1 H 9 28 fh A
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ZILEFNBTTIER
BET, MM

1. W RIETH L B e A AR (BB JETT 150010)
2. My R BERLRE R A — E R LR (BB BT 150086)

(REY  BLEge it B L & A i —FER PERUR 25 S AE, ATRBUA TR L BMERE AR, ZLURE &
Ve, DROTIRSEE R A, KARRBUA YRR, W3 R K 26T EHE DAY, UM ——Rh R eI i, (A&
SEOTEA R ROBRE G FORNFZREZ, BOR H TIPS CasZERKF, (BT — 28 {1 Dok Wi
o HARHLEI IR e 4 P, A 2 RhAile X HARY P28 T Z2F07 75, BORTER LG IR R S fl 1531 T HChr )

B, (2RO LR B, BUREE, ASCEH

[R8iR] ZILEEE; 245905 Ih)7; WU

%2 )L#eZE (Infantile spasms, IS) J2& 224 LGN
AR g DL AR 25 A AE A — P, 2 ph O [ A R O
William James West 7F 1841 4F &5 SR E", B ILAE
A G BB IR K, RN R Sk, Rk ZE g5,
FRZ FIRZERAE, Jak R TR I 2 kAR 5 HAb AR
IR R O R AL ZE R B0 R AR DX 4, L SR i

MR ZE R A SR PR R T 43 SRy e B e R

RAHY, HorpJm M B H UL 0 M2 25
R, (BBA IR 1954 4F, Gibbs 4%
ROCE AR T IS B9 8] (EEG) R¢fE, Rk
A Tea) 31 2 7R 8 AN 0 D) g 9 i e e 1 8 v e 2
TR | BN I, B2 A R (Hypsarrhythmia) ¥
o JE S T BRI AR A LA T O3 S bR -
ot 2 e R L LD v R AR A L R R e B R
CENNCPSREN= SN NI LD c Y= S SN 3 2 =
JEJA . MR IR R 2R A A A A5 S IR A L DA
FORAAEA EEG fm BE R AR, AR IS 43 3
PO AY, R[] I A B HR A0 1 22 2 A | T A
EEG 2 & ERME. BB KEERFMN IS FRZH
West ZE & 1iE (West syndrome, WS) ; BB & AER
W PERe 2 | (H BEG S BE R 1S FRZ AP
JE A IS MR 2R R 5 A R AR MR 2R R
YE, T EEG A RN 1S FRZ AP i BE 2R
A AR ZE R AR R AR RS, T IS 20
KE(<3MA) &R (3~12 A) AR (512
H)M,
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BRI TR, ILIRRS%

IS JRAF IR e, BEILEI R e o) KR
B, FERT A L R 2R 2 ~ 5/10 000 44 1
Lo AEEFATHFIA WoR IS BRI FA —E M
Mg 25 5, BITE SO B G2 R F A, b P2 R
T FL R AR Ry, AT S X p R E R 1S JEE
FUL, LIk X R 295 TV T HLIX, Y b Y =
JPN DX IS B T il IF AN K2, X ] g 7 2UR &8
Hb DX T 2 R A SR R I R, (HEY
RIS IHIEE GHEERAFIA K", H KL
BRI E R, WAETE 1 ~ 3 S ¥ A,
RIRHRGEIE 4 ~7 A%, H 1 2 DINEILA &
94%, B LBIL N 6: 4, (HIEXFFL5RAE LA 5
W, ALz B LU A e R AR A JLIBIR
A B R e 0 Fiig 45 78 55 PR B L S5 S
R, ARG MW Bk 4k 4 s (Hypoxic-ischemic
encephalopathy, HIE) X &5 IS A% UL

2 wHEA

IS FY9 PR AT UH 28 2 A 1 | AR | st A5 |
JERYAE | St AN A, R A DR G A
BAE M AR AR A R, A RAR R R, W
DLEE R BT AE )L HIE, e (RS | s s | 5
KU KB AR E 005 4519 v 6 Ak
(Tuberous sclerosis, TSC) . Jigi % J&] [l 1 B4k 4k . il
WL, B R S R R A . HATRE
o 1 14 1S S8 5 TE 28 PN 528 2 A A I A i W]
B A, JEH R g TG 2 BOR TR TS 3, B
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o R AR AR, i 19 5 35 PR R 45 AR 7K1 &
JE, R 22 (9 K TR K T, b3 X B L s
ST T — TS, e PR AT DL I R 4
AR AN G AAE . Williams 255 1F . Miller-
Dieker 54 fF &%, Palister-Killian 254 fF 2", i a]
DI 248 Il CDKL5 £ . ARX JEPH a§
STXBPI1 %M, i & B 4% NMDA 5Z{& NR2B .
LAY GRIN2B JER &A™, AN, 18 15% B
FHEM T CDKL5, KCNQ2, STXBP1, MAGI2 #il
GRIN2A “5 3 [H (A B0 28 A8 5 5 75 DLEUE 5 (Copy
number variation, CNV) " R 77 T Al R 4 5
DL AH A RGE 4 A 2 Be AR ARERE B H =R
IMLAE . SRR WU | A ) 2R Tk e i e = e 25 95505 0
IS A IR ™Y, X e IR 2[RI IR AR 4a % a7 Y, Ebdn
A T R 58 A ] R S0 S5 R AR | AT B R
WA BIRBEATA 200 4R 1S AH X I
KT, AR S ] ) 9 R H TR R BRI, A 1F
T 4 T FIURG 20 B4 ARG A T BRI R R 22 I oK o

3 AIEHILEH

IS A9 & ML i AN BAG, B TR N
TRIMAERREREATEE, 55 N & FE1ERH
PR R B 2R R AR, RS TR] 5 R 3404 1] g R 30
FIRERIIG R ZS 5 . BT H B T LR G T 1S &l
AL @ PR R R R BESRAE AR
W37 B — SO BOE TR LRI Y B R
G, G P9 3k B B BORTRR RN A DG R 22 iR, A
M5 1S; @ N Fefi-TE K- b AR (HPA) ()
AEJe MBS . 1S A LAY MG H I th ACTH ¥R BEAI,
MRS 1S X ACTH BIE T 85U, o I H AL )
Sy B0 R VRS A AR B R R TR IR 3R Y
MBEHCH G @ 5-FREMRY: 5-R AN
JC 38 18 52 3 K 5 4 Tl B0 AL Canik 5T 5 L g
R KBRS MRELHOE, % fioaest T
HERA M BB M & AE s @ T Rekens . ik
T IR 45 g DX Ao 20 58 T 40 L ) 186 A= | Vi R AR 4
A EOR JIE Bh S O, R - T - R
A 2 S BOIR AR R AR R Sk B AR B B
FERGEIRER VA« LV BTN 2 TR 5 i 4
i 2 T BT IR EE 6, T8 LT - B A s I 30 4
LU, SLE KRR ZM R w e © A
b & B e . 1S JE AR i 4 45 =i 1
ST B, R MR R AR R A 5 5 R
f); @ N-H3E-D-RARTHA MR Z & (N-methyl-D-
aspartic acid receptor, NMDAR) {5 ; @ KM pz

http://www.journalep.com

Journal of Epilepsy, Jan. 2019, Vol. 5, No.1

E-RE TR HAEH; @ FRA T,
4 HYIRTT

IS WIRYT B 24 il 22 & 4E, 1 EEG IEH 1k,
IR ke fk R iz sh B %G, Wb R % .
BT AR I R R Z [ 22 AR K™, 78 1S o
fifi AR B R R iR (ACTH) | Bz B, A
R ORIR (VGB) SHRY7 I R E S B, H
EIRITT FEWAERRZ T, U E (Ketogenic
diet, KD) ™, HABUGNH 254 (AEDs) , UnPN %R
B (VPA) | REL L Z 55501 AEDs FIFEILEE . 72
ZAPIVEH (LEV) 2538 AEDs, DL T ARG
4.1 —&5Y)

4.1.1 R ERAEF%E 1958 FIFIHHGE T
ACTH J&J7 IS %%, ACTH & H A9t 12 Nl (34
7 IS 19—Z2 25, 2012 4EE E M2 5 )L b
Zept 2 O™, ACTH VAT 1S WSS &M LR N
42% ~ 87%, H3EH AITEIRIT UGS 14 d B A I ]
POULER B I AT 2L, (HA A Bl i A R, ACTH
WIT ARSI E KRR R R R A
SERfESE K BE ] ACTH, IG5 & (0.2 ~20U/d) 5
i (150 U/D) S50, Rad, W x50 &
R, WK FIH . Kobayashi 84} 1S (7 fi it
FPmFoE"”, KR 2 JEAN 8 JE A I AT R0 I I 2%
5, HAESCE AT, /N E ACTH L FRH
i, 2016 AEZMEIRE ZUMEM B F R R & B 2
KA T EOHW IS Y7 HE ™, ACTH (8 YT FE 4>
FEIFEE G1LAH) FEyr R (2 J8) , femh g,
FET; 3228 52 &0 YT RO Ty A L i L
HE— DT RRIIR YT TP R &8 4 1S BRLAESE 2 4
JrREA R, MH AT E R E N B
fikid: 2 J& 1.0 TU/ (kg-d) , QnSRa 25, W 4kss /i
2 J s R Jesk, Wng = 25 10/ (kg-d) , FH{# A
28, 4 J BT, RSSO IR e o

4.12 KAEBBSE  HATIS BGITH, B
R T N, Hod R R ik e by, R
ARG, H 3545, Br LA R ik 2 .
BTN Rk e AP ACTH 22, HAARUR
K 25 ~ 59%, S RN AR U JE A A DA B0
TR 2 ~ 3 mg/ (kg-d) o Bl A 2 TR 5E F K
IR EAMIATT™, HAT T 40 ~ 60 mg/d, B
8 mg/ (kg-d) , e R AT 60 mg/d, 455 Wn
HABNE R 70%, 5 ACTH (76%) #HfI, b A7 —I
BEALEA FHLH ™, 48 BIFT2 WY 1S LD AR
Rk JEr 14 d, 49 FIFE H PLA 56 & ACTH
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(40 ~60 U) , AR50 58.3% Fl 36.7%, Hk
TR e P I RT3 2 TA UM ACTH, HAE kK%
WS Z AL EREFAIAS BN 28T 7, L&
AIREES ACTH MR R R/, H AL b5
ACTH A, S HEAEIRIT IR Y 2 FI LA AR, 4n

R 2 JHNARB BT RAARES, Bi%2% B4 ACTH,

KOs e Ry FB . WK e R T e
(A B N R T TR &5 A AiE L 3 ok i v I s
R R (R | R L BRSBTS A, [
B 50 HPA Difig, KRk Jewsnl 53 HPA Tk
ORI, T AR A L B AR U B IR RE AN At
SO EMER, BT R

413 RTHER VGBE y-E5E TR (GABA) #44
4 R, AT GABA &3S, 1 GABA
oG P 00 o s s T, AT A 3 A VR o
VGB B 56T 1989 476 e [ it ok FH 3697 18™,
BifiJ5 T 2009 445 55 EHHEHE, 2010 20— THF5T 40
AT TSC B3 LS H A P 23018 iy L™, 1%
MR IR 2 AR Z 23%, 3 A AR E
60%, 1T TSC & MARCRIE 52%, H K &
VGB 100 ~ 140 mg/ (kg-d) Ifi RAG R0k i T 5 o
18 ~ 36 mg/ (kg-d) , %I T /A TSC iy IS &L, VGB
TR —Z25%) . VGB # LA B B A VERE, £
B = S5, PRE RN RSN A O MR i
Sk ARG ER (MR S [FIRREE (1) 525015, AT i
it R AE S Rl 40 ~ 45%, EJLEE N 25 ~
35%, HALEF Gt & A S AyF RE e, A
5T 50 s HETE BN 22 Hh B0 A0 T e 1Y) o V)
Hltwe /> B G2 A 43908 1000 mg/d A1 12 4~ H, B
R FE ] <15 > H 1 LA 8 A T St i
KH . MRIA]PATEZ 22 ~ 32% (1) 3 rh W82 3] &
WA, LR SR B FEREE R T2W2 A
e, (EAERE A VGB R RTE K . 2016
SRR E R BRI IR R A VGB AT R 5
100 ~ 150 mg/ (kg-d) MK 18 ~ 36 mg/ (kg-d)
AR, H B EEE N 1~ 2 &, 6 AT AR
SHEINE K F, T TSC FrE 1S, VGB 5 b1 124
Y, 100 ~ 150 mg/ (kg-d) M AR 3 4~ H 5 & @i fs,
AR E > A H, REFG ., G AENAH, A
ol R X A AN RSN R, KR E

A AR BT .
42 kAW

4.2.1 Hewbls  fCALER R —FBT LY AEDs, A&
ZH YOI ALE, JE—Fh A AEDs, FH T £
FRIGORE AOI6 9T, BLHE IS 76 N A 22 R da 3

e43

A& BT R, AT LR ZGIRYT, T LA TR
Iayr . HAERAUR . O HERERN T
(RS2 ARAE T () BEWTHE AR i A58 3 5 B kil
R RUEGIEIE ; @ il f B i, & il a2 I
it HeFE M/ NFIE IR 0.5 ~ 1 mg/ (kg-d) , &
W, 4 JE BN 0.5 ~ 1 mg/ (kg-d) , H%) H bR
i, AR A A S Y, AR H AR T AN TR
WAYT 1S B H AR AT 3% 20 mg/ (kg-d) , MMi¥AIT
LGS IHERE H R4 10 ~ 15 mg/ (kg-d) ™, # WL
AR A GRS WBEE, = 5
BORE . RERE, B2 h—id

4.2.2 %A% B6 YiEER B6 & —FUKIEMEYEAE
R, WA EE, TERN SRR RN A S
5, EHAR ARz, B HERIT IS E ML
Yy, Xk 10% ~30% Y 1S A3 8 7R, HAE LS
AN RE, JZVAYT LIS BEAROUE 1Y B 25 . (1
FHE A 100 ~ 200 mg/d, FEAIAR KNV AT B /IR
B EIREL B K. FOIRE SRR S, B8
TN ) N S A VA BB o

4.3 HmERAY

4.3.1 ARE®RA  VPA BFEAPLEIA . @ il
P AR A3 3 T T, LA 28 A R
AR s @ Sl GABA AR, - H A
GABA % E . I8 5 ~ 10 mg/ (kged) ,
Al i % 30 mg/ (kg-d) o VPA ] T2k & 1R,
JRkEE BAR S P R AT D, S HAE & 2R &
YR T UIR « UR 25 B TR R T o R IRIT
Y, W HFIRIT IS A, A —TAF5E s VPA
XIS BB ILIIABCRTT A 70%, HZ &R 4N 23%™
FEWAR RN R B BRR | F D RR I L B HE
Z PN BLLEAAE | /RIS AT, TR AT R N
S SRS i YRR DGR AT, T LR R Y J® VPA ]l
WG, SHE— RIS REE, BE AT IR0
PER A

432 vER Y E  WJEI RN AEDs, &
ZFERIMLE, o7 H T 2R 00w, 75 H A5
Gy BT ALFRE AR AT IS BB HEZ54, I EE
FElJE 4 ~ 20 mg/ (kgd) , ARGHEA 5~ 12.5mg/ (kgd) ,
BRORAIE 42%, FERRN RN I | iR
N e S VA 7B N VAN = 1 o 4
i, B e a s, Hoh Dl g R e ke 0L, (H
F—ad

433 ACFEGE LEVRAEWHHERS. ARX
NN, B A RN, CACH A AEDs. LEV
PIVEIALEA . VR T oS il i e, AFEEE R
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SF. T LEV SORRITACE , ELR BRI,
FFIA57 40 LA, 5 FIAHRAE 10 ~ 60 mg/ (kgd)
B VLR BL IV 24 | BT SR MR, (T it
TEALITI . ET A B X LEV
VAT IS, VA S E R 7 — Lk 2

5 £FRE

5.1 AR RME T

KD J&—FeRH ik & i o 83 = Ag D5 L A Ak K
AW VL SGE T A A IR ik, TEIRIE R
% 1) A= R B TR I AR ORN AR T ) [R] s R
PEBAER A . PR ) Atkins IR E LS KD
FEahy bk R 0 — R Tk, R — R e L A
WKL GV R IRE, TR L% 58 KD 2,
BHEEREGEAZ, ST EIE £ 4 KD, HAR X
N AL 5 KD /b, KD LIBAE R K AL & 4 ok 1t
A, R AR ™= AR E A (LIS . 219 SR AN
B-F2THR) , AIEN L WERI A MUTTIRIE A =R 1R
TEER, kX M 1 it 1) 5 2 LA 4 AL 9 ) 8 1 IS
Y, FEARN R ARG AR
5.2 AR R FEmEIEST

20 42 20 AARHEH 1) KD &% e A 22 44
WS W — MR BRI O, T TIRIT s Ae
o IIRE L S L BT R 2% T B L R 47 4
EDE B B 1) d5e 22 0 40 B8R 36 7 7 T AE SR
2R Z O REAL BT, B XA I A
FITR S MTRERIVE ML R . XTI FL S R N
KR (mammalian target of rapamycin, mTOR)
GREMIE T VER, mTOR J2 AP S 5T 4K
AN, R, EBEBTA K, AVER SRR AT, KD
AL 3E AP 6] mTOR W& PRI e SN 5 3 S
TR EERE R IR, KD n i ae vl /D 4 24 B X6
Rk 1) B0 T 4 A B, DA IR 3k BT
™, KD N —Fh 2 B T IR R BT L E
ZCIRYT I LE XA R 1 2 T-B . KD #H
T4 IS 72N BMEVR PO, AT, TG 3L
7. 7E 14~ 65% EFE T, Al T 1~31MHW
B FN LR R M. REHLBNERIE 3 0 1~4: 1",
TERP IR A I e = 1) f8 35 AR — Ry T R,
n Glut-1 SEBEZRAAE, (HIFIERTA Br A 0N 85
¥E L o2& s IR A — A7k, ZERR AR
B AT R R AR

6 FARiBIT
R FARIGIT Z T2 xsia w24, H
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Bl 8 MR AR B L e T
iR AR U AR AN RIS A ARG
VEZRIL . LA KA [ i rL e, TR AN TRy
FARI AR VTP T K, A L A 1]
WO, A2 LRI N E e, e ARG
57 WHMFARTRE": O WhmIEIsRA
FEHTIGIT Rk & & 5w e, an R 5T
i @ BEIRAAYIFAR . e iR, £%
T 250G, JUHOR R B R AR Rk )
KAE. WS, Lennox-Gastaut ZE51iF (LGS) ; @ #£E
PRI . ZHT LGS BiRYT .

7 BESRE

IS il H R MR, TS A R — 880,
70% (14 T I AN I, B AL 2T R AR,
HH 2 NGB ATTE AR o /U MRT A1 PR A
JE H A TR A A B T Be o WA IR mT LA
ISR, MBS . 1BI7 1S 1 H bR
(58 e M A EEG i B2 AR TR RIE, AT Y
—ZRIRIT LS ACTH . Bz it 25 [ B R A
VGB, JfH 2 N AT LB 8k faln A7 B Ak
VGB B B T S [ B e 3 A5 21 1 B 973k,
B BIIG T 7 1 AT — 5 e Ml B R T RO G U
EAT A — ¥ 1S JEBUA 6T T BOE LIS 213 57
R, HCH R B R S A E Z 2R
Jitk e HETREATT Ik R AT HAE AR A ) L,
{EL IS i R 22 P 224, T e 25 S5O [R] F) Wlfe PR 45
R, KPR IS 1A G A 1A AR 2 1) SR e L
i, FrRL, RAXT T 1S B3RSy AT RERR BT e i i
BT
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AR U PR M O R AR 1 s 8 2

PR LR AR R 4 1

gl 4 1

PR UR e B 4 1

HE, Kird 8 2
HERRHIR S

L YRR A 9 24
FRUEAL IS TR (16 MERUESR) 75 12

OIEGAT 63 15

PRGN SRS R B A AT 29 7

AR 2 5 B 22 T 4 1

HEAIRLEELE AT 4 1
0 BRI g B (BrifE22) AL Y
L N 2.5 (1.80) 2 1~7
BT 1.8 (0.84) 2 1~3
TR H R I R 4L 171 (173) 115 10 ~ 750
BRI I AR T R 4L 111 (125) 58 4~480
FRAELE A A2 ] (h) 3.11(1.98) 2.88 1~10
ARHTH G MIAFFEE] (h) 4.52(2.47) 4 1.5~ 10
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PR (ZAEIE)
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AJE IR 96 24
INRBLK 92 23
B 24 1R R 68 17
BTITA I B A 56 14
RN 20 5
BAE S 12 3
M OBAEPEA A5 (AN
N SCRFEUR A TF A AR AL 1) 88 22
Wi FARILH 36 9
PRGN 25 32 8
e BIREs R 32 8
AL BRI 2 24 6
PRSI 20 5
W LA R PEAG 16 4
FARBHL 8 2
S SETTIRIT 4 1
TRELPPAL 19 T B4R (24~
it 96 21
W HE R Al 82 18
e =il 64 14
HATRE 64 14
M= [E] g 46 10
B 36 8
GV LUE 14 3
ey il 9 2
RS (ZATTRERIE)
A B E B AR 92 23
DA IR R 80 20
NI AS S H 32 8
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PR R 3R 04 T U 1 T
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®3 ELIEFEILREEFRNER

KEHR FREALI I B i AR 2

BH () A (%) BH () AT (%) BH () AT (%) BH M) A (%)

2L 10 83.33 9 75 2 16.67 1 8.33
L 9 69.23 10 76.92 6 46.15 3 23.08
IR L 11 68.75 16 100 12 75.00 7 43.75
2 LI 10 58.82 17 100 17 100 11 64.71
HAAE 9 50.00 18 100 18 100 13 7222

F4 SLEMHRABERE A OERBR

ik A= (%) AR FriEfL

JL#

B/
ERxLEE R F 13 (WISC, WISCHIIL, WISC-IV, WISC-R) 60 1 11,1
5 [C2A IR AT A/ N2 A58 1436 (WPPST, WPPSI-IIT, WPPSI-IV) 33 0 0
HAth, (n=10)
DA ILE B 33 2,3 1
Vineland i& W AT Ayt 3% 20 0 0
P A JR G I 56 20 0 1
HE (n=4)

EFEILI
DCS and DCS-R 20 1 1,1,1,3
HE (n=7)

FHEICIK
Rey Wit 75 2% 21 ik 20 3,3 1
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FER S RRATRE S
B BN (35 (eI R M T 40 1,1 1,1
RSN 20 BT AL (NEPSY/-TD) 33 1 1
B (A A B) 27 2 0
PTG (5 [GiCAZ 3R 7)) 27 1,1 1,1

HE (n=18)

i

=

Frigili 33 0 L1
Wk 4T 4% 0 56 33 0 0

HE (n=20)
2 [ T RE

rd

=

WAL BEEA K EDK: (Beery VMI) 20 0 0
HE (n=15)

BIIIRE
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A 1 R
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A

B
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WAIS-R 5
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i SCHHESR I 56 15 0 0
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HE (n=3)

EFiBIL
Rey-Osterrieth & & FIJE MK 55 0 0
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AT SE AR I 36 15 0 1
HE (n=7)

FHEICK
Rey Wi i 75 2% 2 M % (RAVLT) 40 1 0
BRI (B RICICEFRTFIE) 25 0 0
HE (n=10)

LA A
FIRidizwEE (WMS) 20 1,2 0
FAICIZI S (RMT) 15 0 0
HE (n=3)

RS ARATRE
Corsi AT BEMIL (5 [GiCAZ 3R 7 E) 70 1,1,2 1,1
LRI (A F1B) 60 2,2,2,2 2,2
Stroop iz 45 222 2,1
FHREBGH I D2 30 0 0
TAP 15 0 1
JRIITRESE R 4325 (WCST) 15 2 1
HE (n=29)

HE
WA 44 T 75 1,2 1,2
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M3 = (%) AR FriEfL
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He(23)
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Peisort (5 I i e) 20 1,2 1,2
2277 11 I 20 0 0
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A3 B
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Ttk FAE (%) HH (n)
i GE2) Wi 91 20
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P T 32 7
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18 FA [m] i W3 B FH T VPAS BB 3 1Y 32 B g
J1o B O Al R E N B RE ) LIk
B2, ) LE Rz B RE T PPAL R R B — 3. H
TN B 12 shRE 1 B9k rp, 20
FH8Md (25%) | Luria 731 (25%) F13%- 9% F /5%
IR (15%) o A 3L ERPOEt LERZ 5)
RE ST PP IR B — 2

TR A B 5 AR 5 DR A AR . fE % Bkt
T3 R FNER TP i 25 B AE 1 &0 AR i, PR A0 4
ik S I 28 AA T R AR AL R PP AL AN B R
B . XN, 60% 112 i {fi ] Beck
ik (BDI B¢ BDI-T) , HRJE U R i £E JE AN
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(BAIL, 15%) . XL, 20% Ay Off LT
ki Ar3 (CBCL) o

T VA T 0 B 26 H AR B0 AR Y AR I

e 65

o AR R, 45% A O RS A RRAS A 985
Jin K8 A2 T o B2 5 % (QOLIE-10, QOLIE-31,
QOLIE-89) . 3 i SF-36 fij BH il e L i
A (SF-36) , 34k 3 A rprs Wl fiff L Ath AS ] 2
o IRBA FEE AN T S TR LY
A B

Sl PR ) 4 A R B AN ), 322877 4R
FOERMER (92%) . R (79%) siA 158
(33%) o — &b fit B Y b 2R 28 A 19 R0 915 45 4
(16%) . EMHRUL, A 52% Bd.C (n=13) JFE
TR AL 7 3 S B Y B B ok R (B 38 L 3 R AR
N) o 40% (n=10) M52 V5 H B T X SO A R PE
RV o SR, X LERE R I AN S e i A&
Ho HA 5 (20%) REASHE UL s T H
TN B RS 2R . 74 5 ML ERRITE
WA DAE S A JEal, H A 5 R . FRAT]
TEANPEAS T A 25 B s 1ok, (B R T &
b 3 A S ) (o AR RO Bl R . FRATT R
TN AR B 38 AT R B Sk TR
TE X B BRI, 36.8% ok B T At SClikiRiE
A, 55.3% VR TR R @ 000 1 B, 7.9%
KVE T SWRA XY . BT 1 AKETF
WAIS 22 SCHRAb, J5 225 S0k 5 QOLIE
HEA X, XFILEMEDFERE, 6 12 4108
M b Bt %R Y A R R B B R R,
58.3% SR T-IE T, 8.3% VR T 55 JC iy
WY, 33.3% VR TS AH G H LY

B X IR P Ak SR T — 2D AR A IR A, LA
TILETEG . O B2 EZHEEE; @ X
A A G ) 3R TR T IC AL RE ) HEAT A A
i ; @ mFANNEEA R, 170 RSOR
WA @ ¥ FHF A dm it g i) RAVLT #l
DCS MliA# it ; & B8 QOL 4. Ji— "1 iHA
[ R 3] — e 2 S 3 (1) Dy RE Sl A 7o [R) 8, HG
A FHIA M7 VP4, o 72— A AR A it
FPVPA X L[] (5, X IEAS PR B e A2 | B 1)
REFREAT . 2 EIILEY . H 8 2 BUR & ULZR I X ARk
1 AELEAAT RO7 TH CGRASERE . X R 7 SN | 5 I
PR 25 A E AN AL S A HD) A I 28 B 0 58 1 TE 4y
(FEBRISAY | FeAL L) 45 J7 If (] R b A5 — 2k 4
W U R n] ASES T SRR A 40T, (BT
AN REFRUESWIRE P (1) —F5 53, P I B 3k 0]
HEATE—2E A e bR AL
232 HAHFHIPE  RELERIIREIEAL B
I BERE AR % (IMRI, 91%) #1 IAT (59%) . 454
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FEMIRL (91%) , HATHIEAHEFIEICIZIIRE GR5) .
FEHLHULH A 2 (28 iR R (TMS) | ik
WKl (MEG) FISR K & % (DTD) o 2 Sl
SRS BIFER LY 33 F1 51 B 5 Hh e P T D Ag b2
fifi 2 3 ) M K A (FTCD) , Herp 1 e i ]
“EE M R shim AT 51 Al Rl A
BT R AR AT 55
IAT, SR IR A PRA 1 3R O 34 4
FRifE, (HE LB WA R AU, £
Z RIS BT BT AN (36 6) , MAIRA A it
PO A8 I S BRI BE B OGS 18 5 f 2 B
W R E PR ER R AL (n=5) ThEE. £ ACI
XU S ATE SR SR bR AR T o 45 O 18 RR TR ) i FH
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WA A, i RS 2 (69%) , Ktk
LT WA S e RO R .

1E fMRI A & 0] 4 [N Y 20 #1125 834 4,
20% [ HUDFEAR TN B AT T IMRI; QAR P16k
SEA FOLRGE & IR s, 55% M AEARTT
BE P IAT IMRL; QSRR EE VIR AL F AR A
Bk, W 50% A9 RGO ZEAR T B E AT EMRI; 2R
VISR HEMA TR BR, T 30% O 7E A R &
FHHPAT IMRI; 5% B O FEDIBR LA F XU
B B AT EMRI (T RER Z2AE %K) . KEHH
OMF WP (42% ) 5% —=Fh (37%) i 5 PPALELAY, />
oo R H—FD (21%) o 3 B A0 35 B0 A )
(79%) 1155, HRk &4 (42%) | 18 L (37%) .

&6 RATIHHIET AR M B IR REERE IR G AN B Bk 7 X B b ZiE SN T RT3

fMRI (n=20) % n IAT (n=13) % n
B () 37.97+54.36 6.55+4.33
(2 ~250) (2~15)
bR (AR FOW AL AT D) REIX 55 11 TERN T W JCE I 62 8
MEEBUR AL TR B4 1k 50 10 JCHEAAT IMRI 46 6
ES ¢ PSRRI LS 2 30 6 WAL T DIRE X 38 5
FIA AR 20 4 SERIACIH A 15 2
AR Tk 8 1
WIS AT A 79 15 fiir 44 Mk 92 12
LEE AUy 42 8 HHnete 77 10
L 37 7 E itz 77 10
Wy s 32 6 T 69 9
[ps=llliny 26 5 isalliny 62 8
Bt I 54 7
1Mt 21 4 EREHD) 54 7
2 MR 42 8 BfigE 54 7
3= 37 7 GVl 46 6
HEFIR 38 5
77 10
I3HT T i % 50 7 XU vs. BN
RE53H 50 7
TokFEME (ACD) 85 11
SPM 53.9 7 Qp7Edib] 15 2
NNLBrainEX 15.4 2
FSL 7.7 1 S % 69 9
Neuro3D 7.7 1 KRNZ 15 2
Brain Voyager 7.7 1 [R(EL 15 2
BrainWave 7.7 1
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AR, SRR RO AL LA
M
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Introduce the design and application of a video EEG monitoring electrode fixation
method in preoperative evaluation of children with epilepsy
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[ Abstract] Objective To explore the technique of preoperative evaluation of video electroencephalography
(VEEG) electrode fixation method. Methods The electrode fixation method was modified using a simple and easy-to-
manufacture 3M decompression sticker designed by ourselves. Results Using the modified electrode fixation method,
compared with the traditional fixation method, the electrode displacement, shedding rate and pain score of the children
were significantly lower (P<0.05). The incidence of skin pressure sore by traditional fixation method was 7.03%. The rate
of improvement after release was 3.37%. Although it was not statistically significant, the incidence of pressure ulcers were
reduced. Conclusions Effectively reduce the adverse reactions such as electrode displacement, shedding, pain and skin
pressure sore caused by wearing the electrode for a long time. It has the advantages of being simple, fast, safe, stable and

humanized, and it is worthy of clinical promotion.

[ Key words] Video EEG; Electrode fixation; Children; Design and application
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