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[FHE] FOLHBIFHIT AR (Laser interstitial thermal therapy, LITT) fi Bown T 1983 & KAk, 1990 4
Sugiyama 1 YA FIZAR 236 V7 Ik A8, 55 E B 5 245 5 B 45 PR (Food and Drug Administration, FDA) F
2007 AEHEHE T LITT V@Y7 MU B, Curry 58T 2012 4EHGE T R4 IR5 15 T BOGE BTHYT R (MRI-guided laser
interstitial thermal therapy, MgLITT) A7 U . M5, MgLITT JAYFBURIS 8] TR & . ok At SCEdRS:
e, HHRERINIE 1800 ZIW0N B & 12 T MgLITT FR, W A MWmBaHE T s 998 (Hypothalamic
hamartoma, HH) . 80 IR AL | ey kb B2 5 % B R B (Focal cortical dysplasia, FCD) | £ #0 & & ME PR L M4tk
A WIEAE . MKIEE 22 SCRIGE 12551, MgLITT QYT 2 R BT BURUR 19T 8O 6 TAL G bl Rk R,
FELA 4 UERS . BT IR S, ZEARSR T RE S O AR TR . BATE BT W MgLITT 4 45 L E
Medtronic /A F] #Y Visualase 45 FMINEE K Monteris /A A i NeuroBlate £ 4t, FIE ) Sinovation /A &) T 2020 4Efiff
il =7 MgLITT £#4¢, [R4ESEMa Y St ih 1 s iim Rt . 2020 4 8 H 12 HALRU RIZERE RS TT
BT MgLITT Ja 77— i , #1k2) 2022 4 5 A, B 5k 230 il MgLITT 3477 A [l B 2SR 5 1) T
R, WIEBETHMER ., HEKFERERT 2020 4F 11 A FFIHFFE MgLITT 697 MG YRN8, IESLrE
AR G IR S5 TR L 2GR FF R MgLITT 1697 . M EGURIE 2580 & RSB E R STl Rz
[ Bt RN AR 2% TR R BE A OGN RS MLITT FARBRAERE, MORHTEE I . T ARG & B 7 1 45

B, BAEB TR —HORARAE [ LT

1 MgLITT T{E/RIE

AR 515 T OGN BT AR (MRI-guided
laser interstitial thermal therapy, MgLITT) i T-/E )it
PROEWE 21 AN 2 e 2T B IR U R Sk I 3 S b
AT FM PG ZHZY, T SEELIE g B . AR g
AR A% (Magnetic resonance imaging, MRI) 5|
FeARTE A T R 0 S, R PR A% 50
FE AR O R, dl 3k MRT LB B4 S5 30 S ek il
W H TR BlGA T Iz N A G
B JE 3T Arrhenius #GF) BRI RS,
FARAF AT DIAR 48 32— 152 30 A= b m] AR Ak A 47 1]
SR T S 41 Ry L 4L B AR AR Y O i e
34T 0 2H 20 U BE SR R R B I ] R ) 1 A R Y
SR R, A A A 1
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2 RETBREHLE

2.1 iEMIE

5 W BB A B BUW X AT o — AR B 2 A
REET, REREIN B R B P B BT, ] 5 &
MgLITT" ., MJEEA KU, MgLITT 857 Wi
UL A RE W E LS S R 4K . HH., FCD ., JK 5T
S KB A OC PR (Long-term epilepsy-
associated tumor, LEAT) | F1ifg 4 iR I 5 Wy JE
(Cavernous malformation, CM) F1&%5 5 A% {155
JEHX T HH, HATHIOTTEE R Y] MgLITT S
FRIF T A M e A 8 . X F Rt TR,
PRI T, o n] AR MgLITTSS ) .
22 ERIE

(1) FRNA & @A AP ASEEST MRI $3 4
)2
(2) FETE ™ EAG M PNE SONFN e dig [ 4, 15
HFEIETAR;

(3) FETEM LSBT RIS QIR RS, HE% &
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23 HESFEMNER

2.3.1 FAREAGGRF FAREEEN NS
YRR 2w, R R X
LEAT (FBALHE 17 I B8 . MRAG & B AR Rl
28 b Bz vk bR AN 298 M B 0 R TR 0 R A ) 5
CM 4595 R S B0 , WA AR BUAK, 7E%R
s 1 T MgLITT 58 4 B A8, % WG B
4, BDFARIGIF TSI R AR, 25 HPUBN &
YEZ51. TRIIL, X2 i vl g 3 T MgLITT
FAR.

2.3.2 A NPT BRI, MLITT 08
ARG PR, (BT TR L, FEH BRI A
0T R SR E o TR SR AR e (P S 0 [ S e
X1 T A B B o v s 1 i XUz, HL
P 2ok AN R T R A Y T (DU fe/ s
JEREE R 2 mm) o AHOCSCHRHRGE #5252 MgLITT 4R %
F/NY A R 5 IS, Jba KIREE B ARk e/ M
BE R 28 1 A, WK E IR BRI e
BENIL,

233 AMEHKX SIMYIREE W TR, 4
K L5 AEZ MgLITT [0 8 1 ZAVEIE X8 R
YR AR, WA S 4k R et k. EX)
T AR 5k 7 A8 A Sk B AR TR =X 2
IDFREAAR DI T AR RESE M LA fiEtk, 1 MgLITT J2475f
REAR DI (A R B

2.3.4  FHIRBE A KD HESEEUE R AR Y
J AR ) (Cangds s PEAE AL A S5 ) sl AR ES Ak (an
TR TR B CM) , TR i R e DL DGR
HEEFHEXLAE, X ZA FHRDELT EA
AR, A FIE Y S EOm A . PRI T AR AR Y
i RS AR 0 R R B L AR TR SR i E Y
FEEIR . BB SIERA R, 22— L06
R OR B AR 25 mm 9 REER, B RiK
TR e DU 75 2 A AR GEF S84, SR T L e
25 T S SFe 1 A i XU () 385

3 MgLITT FRRE

31 RETEE

B AR B A 7 LA MRI T 5146, AR
T 56 35 14 Sk F L R AR AL T e = e ] KR
AR M4 B4R (Three dimensional time of flight
magnetic resonance angiograms, 3D-TOF MRA) | 5
IF 8] 3 9% 4% 2l 25 39 9 0 3L IR 1L A & 2 (Time-

resolved angiography with stochastic trajecories,
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TWIST) . A2 %F It MRA (Phase contrast MRA,
PCA) , WUAFH%58 3D T1 J¥45 . %+ F HH, @il
AT ORI | Se bR 1A A Bl TR 114 6 B ) 2 e P B 07 91)
(Short time inversion recovery, STIR) $14#, FLANL
FFRE . FLIAR B B
3.2 FARit&k

MgLITT ) F ARG RO L AR i it
KMIMEESE R E . TR IRIT R AL L4
PERA ROPE o 224k Ty T 20 B A% 5 i P ML
P28 D K T T g K B A A IR R A Y R
B EAMEI, BUW KRR SRR ST
AR E A R 2R, TR R AT AR, fiTH
JSATREAY B 2R B0 XA Al . A SR AR DG A A
ME LUK B 58 2 80y, AR IR L3S In & s i) 6 2F .
T SCKE X MgLITT 3697 % i Py U 4k . HH A1
11 %) FCD 3 =i UL 14 2 Y e s L 21 Y A2
wits

X 2 A AR A, BB D 3 BN A A
Ml AAA% W 55 A DL K LK, JREF
AT — R BT, 5T o va) AL, W Ay
- S Z AR E AJCLr . A
LRI L el IR A AR AR AL T b 3 58 4 [m] 4l
HFg B4 m, 78 53k K R AT,
FE S RIKSF- H 5 AT, 76 5 R K B s R T
Ah, AR EEF i i b e Je i E A —
FERIME . PR, et N ARk, AT LR SO
FEA, POREBIEH . TEIEgAE b, ek il 3
PR S ) R A A JER AR K B
Hili, AR B EA TR AR B, TN I
BEACIGA . KMJ Bhk . k2 R sl ik . Sl AR fh 25
G2 TR

XFF HH, T 728 0 AL B K9 B A [ 7E
PR ' 2T B AR T B A A i S U A T i, 8
PEAR DL ZE R A AT, TR B MR A4 R R
A BE 2 SBEAUIRE A o X6 UM B 2 g A i K A
A AT DL R AR AF AT . T
HH MW7 B IRTE, JA Bl 450 5 A, 75 2t S di
PSS G . T el R FL AR 2Lk B
W BRI A

X T84 FCD, A WF5ERBIRER 73 1 L FCD
W 784041, MIRT e W 3 9 52 38 o0 00 TR ™ o
LA FRBIF ST e B ZE Y FCD FrAE A Y8 IS K2 T2
TRPERSR TR, T FIRIEE, 76 LITT IRY7
II %4 FCD MR R AN b, S8 458 3 [l 0 o i &
FCD JRTERIAIE K BT, IR, BOBBEr iR ml g
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T TR A R EIE T ), TS ATE IR . X T
HROGEFXE AR 55 O 722, W75 255 1 i A ZAROET .

HLF AT e RS, WIAR 4l e 2 S84 1) 91 el
WEPEOCL IR, H Al G E 3Rk K B AL 4G
5,10, 15 f1 20 mm. Pl 5B 3L R KR T
A L SR D o S B 2 T ] o AR TR
AR R S50 b A A S A R, (R
RS B e R, SRRk S
U IS R H A, TR IR L %
LI A AR AR B S I S, PRI A
S AT RE 5 PR LA BT IR, 75 AR R 2L
SRR REE L R Th B AT S
33 XAENTRE

FEETE Ry BRI 00 T 42 2 fii i 28 A e ) Bl
SEARE M HESR, B 5 47 02 Sk T LT )=
(Computer tomography, CT) ¥ )5 CT ¥diz
AFARITR RG I SARAGH I ARG . &
HAFAREG, RIEEEWEA RS R R H
o S e S Y SR 2 2 B N e N YA A
ARG, ARDCHIEEER M, 1Rk 2 FAsh
FEA S 2, TR TITE K B2 A s T FE/N
H. RIGHEEMMGIST, HSE S 7EmE LAy
fLo R L BEET KRR S MR, E S RTG53
TR IR AR A b [ T e R AR Y )
FEFIEH, AN BT B s R BRI A
Wit 5 1 FH 38 SR AR R A5 T 4 i J g e AR
THEHL N HECLF R N EEETNEE ., &E
B HEE I R MR E A, BRI R
AR R A EE I E R E i E . BAREH
EE NG 2R, LA Ak, B G 8 1% %
Fe e A AR, Sy, kT LOER £
B A AR (=N 8
3.4 MRI 5| ST EMX ik

M F 550 MgLITT A9 s (0 B 14 25 1 R
—, JFAEEA O AR R A R T MRI Y, It
EEABOLL G, BT DR B B
MRI 5 FARE HATREEERAE, WrDE B
3 MRI 6 2 & AT IEERRAE . T 3o B X 3K P
Fofulss 100 B iR AR R T R
3.41 MRI#&FRE#BB|ERE WOLLL
BAGEEE, WA F AR NSCLARE RS, K
FARBMS  BREEH DL LTRSS 2 5 5
W LhAh o G ET % JN6 A B 5 TG IEE 3
WL, 5 3k 445 MRI 618l 58 B8 J5 4T e 3
BT, B MRI HEU BRI S 3 2 F R

e3

PR o B JSHRE T B T2 AR e A% LA A
FEEF W IETR O S, K R BRI R e dE T E A,
DLR T J5 S i 3 w0 B — S 5 11 38 ) 37
[ AnPE ] A6 B 913 7 51 (Gradient recalled echo,
GRE) il CF¥a A9 B3 37 [B13% 7 51 (Fast field echo,
FFE) | LAWE I LB, 72 1) 4 /> 3 X8 (B8t X
MAE KA SUAAMA X)) o SR e B bR B
TR R TP I, DA R A I A A
DX R R T A (42°C DAL, 45°C AR
PRV ) o 5 B0 BE [l 7 9 R 7 ) i ad
£l (%) PR A BT B S 1T, RS- 1T C TR
i3 2, ZE N 3 mm. JFURES R [F G 50 3
J& . B AEHEAT IR ML, AR R A A TR X
FH UL 2 SR IR (v B . R & iR 5 T
16 BOW X EOGIHE AL, HOLT R — R B 6 ~
10 w, FEBAEE I3 P A0 W4 T, F AR R4
S IR R AR S s 1) ST s ) 1 1B S T, 43 8 i
107 S5 5 V10 T TR P T e 1A A T IR R B
LT Rl QTR I R B AR, B BB HE LA
R BURIX . 755 CLF 3 BV A 7 ], AR
JE IE B AR, R AR IR LGA R R AT
Bl AHAEZTD7 ), B KR AR 25 mm; 500
LFSAT T 7 ], AT RO — 2 B B S
PRI

34.2 MRI#&FFHBEBEAE HEELE, 7]
FE JR HB R BB R R T, AEF AR E BAROL
JEEFRHEL, FRERE RS iRk B A
FARERZE MRI KA =, MgLITT FARLREH
B, ARELRE A, WAL RREE T, £
FAREBABOCOCHEHER, FEE s
P, P ERE A TFAEHiZE MRI A%,
MgLITT FAR 2 84 (R R IR A, Y
TR ARG, WO 2 250 i 7R Ol A 4 R
H, AR I A KR Rl R A L R S
T MRI M AR, 262 MRI 2k, B ABOGGLT, &
PR HUKAE IR, Bt X RIS 16 5 LITT
FHLERE, B 5eAT 3D T1 H16, 36 3D T1 KR 5
TR AR EC e, B LABRIAOCET i SEBR B 2 5
TR 2 . BIACA R HEE M ETTRG, ¥
3D T1 BMGILEF A2 7 I AT E A, 2 AR PO
MGk 2 (B nl WA HEE A IE L2
1), 4 LITT EALE PR S50 8 MR 2 $
SR AR IR B [l S5 51, )i 4 /4> L X sk
(BERRIX L M . 25 S AN IXIR) o FFAR A6 R [m1 9%
FEEES I, e AT T R, AR D 5]
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LSRR E N S R E R AT,
%ﬁﬁ%%
3.5.2 MRI#& & ® Rt G RFERE HMSHRE
7 T1 WI B35 14, a;f%@%%‘iiﬁ%ﬂm@o SRR NS
BEB MR, WIT S5 LITT EHLR ARG S &
2, BUHDOLE, P4 GEEEFRRS) setr (R
FHIEBRES) BEEH MRIGERZRHEZEFAE,
BUBBHNEE | BB R%6 00, LkRm
HEMNSHE
3.6 REEIE
ARG 4~6h EALER CT, #iEA JCH L5
RAE, WRARGIEAREL . X T HH B3, R
AIREZ I BT et , AJE N ic i AL, Wil i
P iR IO R AR - - FFOBR IR R KT, IR s B4
A LR TR . R AR R IR R S AL, —
f#2~3 %Eﬂﬁ.‘ﬁ[’%o e o IBE T, 2 AT N
. MRI DL H B A8 5

FIZEPREH A fEE AR o

Sk

1 Bown SG. Phototherapy in tumors. World J Surg, 1983, 7(6): 700-
709.

2 Sugiyama K, Sakai T, Fujishima I, et al. Stereotactic interstitial
laser-hyperthermia using Nd-YAG laser. Stereotact Funct
Neurosurg, 1990, 54(55): 501-505.

3 Curry DJ, Gowda A, McNichols R], et al. MR-guided stereotactic
laser ablation of epileptogenic foci in children. Epilepsy Behav,

http://www.journalep.com

10

11

12

13

14

15

16

Journal of Epilepsy, Jan. 2023, Vol. 9, No.1

2012, 24(4): 408-414.

Gross RE, Stern MA, Willie JT, et al. Stereotactic laser
amygdalohippocampotomy for mesial temporal lobe epilepsy. Ann
Neurol, 2018, 83(3): 575-587.

Curry DJ, Raskin J, Ali I, et al. MR-guided laser ablation for the
treatment of hypothalamic hamartomas. Epilepsy Res, 2018, 142:
131-134.

Lewis EC, Weil AG, Duchowny M, et al. MR-guided laser
interstitial thermal therapy for pediatric drug-resistant lesional
epilepsy. Epilepsia, 2015, 56(10): 1590-1598.

McCracken DJ, Willie JT, Fernald BA, et al. Magnetic resonance
thermometry-guided stereotactic laser ablation of cavernous
malformations in drug-resistant epilepsy: imaging and clinical
results. Oper Neurosurg (Hagerstown), 2016, 12(1): 39-48.

Patel NV, Frenchu K, Danish SF. Does the thermal damage
estimate correlate with the magnetic resonance imaging predicted
ablation size after laser interstitial thermal therapy? Oper
Neurosurg (Hagerstown), 2018, 15 (2): 179-183.

Garcia-Medina O, Gorny K, McNichols R, et al. In vivo evaluation
of a MR-guided 980nm laser interstitial thermal therapy system for
ablations in porcine liver. Lasers Surg Med, 2011, 43(4): 298-305.
McNichols RJ, Gowda A, Kangasniemi M, et al. MR thermometry-
based feedback control of laser interstitial thermal therapy at 980
nm. Lasers Surg Med, 2004, 34(1): 48-55.

McNichols RJ, Kangasniemi M, Gowda A, et al. Technical
developments for cerebral thermal treatment: water-cooled
diffusing laser fibre tips and temperature-sensitive MRI using
intersecting image planes. Int ] Hyperthermia, 2004, 20(1): 45-56.
Wu C, Schwalb JM, Rosenow JM, et al. The American Society for
Stereotactic and Functional Neurosurgery Position Statement on
laser interstitial thermal therapy for the treatment of drug-resistant
epilepsy. Neurosurgery, 2022, 90(2): 155-160.

Kwan P, Arzimanoglou A, Berg A T, et al. Definition of drug
resistant epilepsy: consensus proposal by the ad hoc Task Force of
the ILAE Commission on Therapeutic Strategies. Epilepsia, 2010,
51(6): 1069-1077.

Roland JL, Akbari SHA, Salehi A, et al. Corpus callosotomy
performed with laser interstitial thermal therapy. ] Neurosurg,
2019: 1-9.

Liu Z, Hu W, Sun Z, et al. MRI abnormalities predominate in the
bottom part of the sulcus with type ii focal cortical dysplasia: a
quantitative study. AJNR Am J Neuroradiol, 2019, 40(1): 184-190.
Hu W H, Zhao B T, Zhang C, et al. Focal cortical dysplasia II-
related seizures originate from the bottom of the dysplastic sulcus:
a stereoelectroencephalography study. Clin Neurophysiol, 2019,
130(9): 1596-1603.


http://dx.doi.org/10.1007/BF01655209
http://dx.doi.org/10.1016/j.yebeh.2012.04.135
http://dx.doi.org/10.1002/ana.25180
http://dx.doi.org/10.1002/ana.25180
http://dx.doi.org/10.1016/j.eplepsyres.2018.03.013
http://dx.doi.org/10.1111/epi.13106
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1002/lsm.21044
http://dx.doi.org/10.1002/lsm.10243
http://dx.doi.org/10.1080/02656730310001611035
http://dx.doi.org/10.1227/NEU.0000000000001799
http://dx.doi.org/10.3174/ajnr.A5919
http://dx.doi.org/10.1016/j.clinph.2019.05.029
http://dx.doi.org/10.1007/BF01655209
http://dx.doi.org/10.1016/j.yebeh.2012.04.135
http://dx.doi.org/10.1002/ana.25180
http://dx.doi.org/10.1002/ana.25180
http://dx.doi.org/10.1016/j.eplepsyres.2018.03.013
http://dx.doi.org/10.1111/epi.13106
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1227/NEU.0000000000001033
http://dx.doi.org/10.1002/lsm.21044
http://dx.doi.org/10.1002/lsm.10243
http://dx.doi.org/10.1080/02656730310001611035
http://dx.doi.org/10.1227/NEU.0000000000001799
http://dx.doi.org/10.3174/ajnr.A5919
http://dx.doi.org/10.1016/j.clinph.2019.05.029
http://www.journalep.com

IR A 5 20234E 1 H ZE945 55 10 5.

B oK B B AN 72 R R B KA fx EE [E o
RN R MERF S5

WEetiel, RiE', FRE, RAR, BXE, RE, FH, ANE

1. M 57— BB RS PR (R 215006)
2 FMBHE A (FRM 215009)

[FZE] B 485 Persyst H sl ARTE SGH MR BE A SR b R B . 3k ELke
TN KRR 45— EE B B0 2019 4E 1 H 1 H—2019 4F 12 A 31 H 1] ik B B e h 25 A AN HbR e ) s 3
oG L P E 3, PR R A4 AT L R BB B2 DA TIE G P PR AR 2 5% ) T2 R A R i L T 11 22 1 D R
L, K PIZ B R —BUN S RAE B E W “SARME” |, 5 Persystll, 13, 14 = MIRATE 0.5 ~ 0.9 Z [A] A [R] 2%
HVE T AYBEE SIS S5 SR AT [ BRI oY, BRI . BRI TR . ER JEg0A 7 FIin
TR, BEOICEATE N 24 ~ 25 h, BACTERTIEIA 169 ho 544 B B & SR —BUR N 43.09%  E ShAG I s
PEB R LT EE 05 I, 235118 62.26%. 77.0% il 67.28%, I FAPESR &M H 3 THIE S 0.9 B, 435124 037 4~/min.,
0.85 /1/min. 0.46 ~/min. {5830 T 14.59% ~ 37.05% KR B . 4518 Persyst [ SA B 1Y
SRR, BB A R, AFEMUARRIAAAE XS, 5 AT REE—£4854, wb—e TR, Eid A Ek
Perception {8 FJ LARE 2 TAF i S ARIE— & HERfPE

(IR WU RAEMBRAERCE s Bk, B sk

Application of spike automatic detection in long-term EEG of patients with temporal
lobe epilepsy

LU Yeting', LAI Feng', LI Bingyi?, ZHU Xiangyi', PAN Shengjie', XU Min', FANG Qi', HU Xiaowei'
1. Department of Neurology, the First Affiliated Hospital of Soochow University, Suzhou 215006, China
2. Suzhou University of Science and Technology, Suzhou 215009, China

Corresponding author: HU Xiaowei, Email: huxiaowei@suda.edu.cn

[ Abstract] Objective To explore the clinical value of Persyst automatic detection of spike waves in adult patients
with temporal lobe epilepsy. Methods EEG recordings were continuously concluded from the epilepsy unit of the First
Hospital affiliated with Soochow University during 2019. Two EEG experts certified by the Chinese Anti-Epileptic
Association marked interictal epileptic discharge in the long-time electroencephalogram that meet the criteria. Consistent
results of the two experts were seen as the "golden standard". The sensitivity and false positive rates were calculated
compared with the automatic test results of Persyst version 11, 13 and 14. Results 7 cases were included, each with a
recording time of 24~25 hours and a total of 169 hours. Two expert readers achieved the consistency of 43.09%. Spike
waves detected automatically were much more than manually. The sensitivity was as high as 62.26%, 77.0% and 67.28%.
The lowest false positive rate was 0.37/min,0.85/min and 0.46/min respectively. Automatic analysis achieved an average
workload reduction of 14.59-37.05%. Conclusions  Persyst automatic spike detection has the acceptable sensitivity and
false positive rate. It differs from versions and need to be further combined with expert readers.Less workload and

accuracy can be balanced by setting reasonable perception parameter.

[ Key words] Epilepsy; Interictal epileptic discharge; Spike wave; Automatic detection
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225, A0S 5 AR B PO G AR A TR I L 0 F
PhZEIRWE, N T B EIFERT 9% ), Bl pii 2 4%
/N AR 4 A5 A 07 R T B ) shAG Rk
P T S AR AR

Persyst F{f&— 2L T HLIH 22 2 Pl 28 ) 4% 1Y)
A FL U B Bh A TR, e s E B A R R
SRR N IARICIE, W3+ MR 2S5 AR AL A0 e
A3, 3 e A R TR S B e A R A A T
CBHIME A 0.1 ~ 1.0 B9 10 AMA, 41 0.5 A RAIE %
W1, & 100 45 LML B K 3 Hh AT BB 50 44 20 H:
FRICHRE) o

I I AR 1) ) 2 AR S R 1 ) 1 R AT
SEPEWUN, L HAEE N, EmEAE . B A
o SO TR KU 1 56 RAFTE ™, H R iR
ST FH 240 RO kv R 4R 5 S b T
IR BE, JEA N o i Hoh — ANy
] o M A S fc i DL G JR kP, H R G
BT X RN 0 I 1 ARSI (4 A S 9
AR SCK SR L B SIS N T e R S A
(AR P R 25 S MR BEA T 20 BT ER AR, X4 A sl
T R o B AT AT IS T AT R T R R R R

1 AREFE

1.1 FRITH

PELEHEE 201941 H 1 H—-20194F 12 H
31 H IR N 2B 55 — 5 B 900 PP e ik ri, P 5 i
JE AT A FIHE SR AR 1 1 R85 B P PR 5
1.1.1 @AnArgE OBEERE (=184); @i2Hr
45 2014 4 E FRHUGHH BCE R 12 1 3 AR
Pl R FE BN KA 01 i o P DA B AR 2R, LG
K&+ A B) ST e P R DAL — ) s KA 81X ) 4
FECR, WA BT AR RIS W
B @ KR F P W B[] > 24 h L HE—
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P14 FA AR UE XTI, 2 b o [] 58 4 A ] — 340
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1.3 Zit59h
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AU 11, 13, 14 ZEA R ESE N A sh o Hri
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PE22 5 B &= 7 225387 (ANOVA) . SPSS
25.0, Excel 2019 FH F& i f4 K . Python
3.9.1 T AT 5 A shathigkdi. iHE LS
1.

2 #R

2.1 ANOFEEXRER

MRAEPRUE, B ZILGA 7 G s,
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2.3.2 BraEd R FRAE R 0.9 B, 4
5~ 0.37 4~/min, 0.85 ~/min. 0.46 I>/min, K&
BAME TR, B 3T 5 A T Bk 52z 5+ 9
W, PR AU R TR . AR RAR
Z IR AR R G222 5, I LLER S P13 (1)
UL P11 1 (P=0.012), P13, 14 Z M| L E R
R PHMEAEAS [FIRRAS [8] TC B Se 122 25 5 (P=0.237)
233 IHEE  ARIERARAFE, AEL 14.59% ~
37.05% HYE B 5. TAE S0 1 R R A PR3
AU T RE, BV mkE ST, AR TR
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AT 169 h (I HL R s, A7 ) (&1
SR —E0R N 43.09% . FERELE FLES A S S R
135 25 SR ARG, D) RT3 — SO 13.2% ~
84% A", R FEAET = h . — A
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>1.5 AR Rl 2 . NF22ARAESY . SHA LR
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TSR R RS o B IX A4 [ 3003 E B 25 5 Bl e ™
l5e] P13 R HIR T 2 UL T BB RS e 0 s ) R . &2
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=1 &A%
Tab.1 Calculation method

HL#g 5 &/~ Automatic reader

NZEBE A

Human reader 75 No . Yes BB Total
75 No A C E

& Yes B D F

S Total H I G

AR AR P SR 2 [ P & AL R A E 2R . A AR B IA]
FIHL &5 b 1 ) e AR, B AZSBIRIHE S2 i, HLes
] PRI AR, C: NSRRI AN ARE, AL ] P )
SESEMEE, D: AJEDA P ANLAS B8 I 2 3 e, B AR
V17 S 3 g AN TR I 1) S B, B NS 35 4 S IR 1)
MEEE, G AZEPIRIFIHLES I i i B BB B, H: AL
1 0 VL Sy B 1 SR, T AL o D PR3 S AN S R 1
BB AR U (%) =D/E*100%, MERTE (%) =
1/G*100%, WH:3E (%) = B/F*100%, #5KER (%) = C/1*¥100%, 1%
FEAE (4/min) =C/ERR], TAERDED (%) = HIG*100%

Notes: Human reader here is the comprehensive judgment of two
expert readers.A: Number of both human reader and automatic
readers judging as “not spike” , B: Number of human reader
judging as “spike” while automatic reader judging as “not
spike” , C: Number of human reader judging as “not spike”
while automatic reader judging as “spike” , D: Number of both
human reader and automatic reader judging as “spike” , E: Total
number of human reader judging as “not spike” , F: Total
number of human reader judging as “spike” , G: Total number
of waves read by human and automatic reader, H: Total number of
spikes determined by automatic reader, I: Total number of
automatic readers judging as “not spike” . Calculation
method™®; sensitivity (%)=D/F*100%, accuracy (%)=1/G*100%,
missed detection rate (%)=B/F*100%, false-detection rate
(%)=C/I1*100%, false-positive rate(/min)=C/total time, workload
reduction (%)=H/G*100%

W A AR RS, R R R
B, FIEsk S AFER R AR E . ARSURE
FURH 2 ZE 3, (B0 10 sk Rrge it ] e,
2y 24 h, BAAAIGIREER, AR, =&
SERIPERT o HAT B — BUE AT AT R LR
B EE R (ERA T RRE, ERARE
DR ), AN B O EL AN B

R A 2 Y ) R 2 18] i B TR RCR Y
20, e A s AR R, 55— T H 3l
R LS AN T B = e PR, BB BhIR IR
P A PR ] 152, DA 325 1 1% I O Hh 2R BCH M (LAY
FHAEFE IR IZ W . A SCI H Bk Persyst 3%
K HBSNE (BD Perception {H) SRHBL{i NI L Fin
IO AR, 7E P13 Hhifi s Al 1k 77.9%, fHUsdE
B, HEERR W 2 TR . AN E N
0.5 B [ 87 1 i B Cam K N TR, ek
HUE B B B AR, SUBPErT DIRE i, T 2
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x2 HEE AL BREREBUR LR

Tab.2 Spike numbers and consistency of reader A and B

BE G I 5 A I EEB AFIB—EL AFIBAEC* —HeR

No. Number of reader A Number of reader B Number of A concordant with B Total of A and B Concordance
1 308 256 183 381 48.03%
2 4889 5248 3199 6938 46.11%
3 786 884 548 1122 48.84%
4 257 108 57 308 18.51%
5 1348 1048 971 1425 68.14%
6 182 154 70 266 26.32%
7 4012 1771 1371 4412 31.07%
£t Total 11782 9469 6399 14852 43.09 %

H: ARBES= (REFHA) + (HEHB) - (ARB—30) ; —FR=AMB—ZU/ AFIBEE*100%
Notes: Total of A and B= Number of Reader A+ Number of Reader B; Concordance= (Number of A concordant with B/ Total of A and
B)*100%
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1 Persyst fiAs 13 A AHRERT
Fig.1 Presentation of Persyst version 13

Il A W IR perception HIRE  low B[R A7 & A B 534 3L, LLERNELL S perception {H i &AL, H low, medium, high =/~
WATEE, 24T 0.9, 0.4, 0.1, L7 HEE/R T % % 4 medium K high if F8 B 4b OMEIE L, 2351 110, 115 4>, [ B 7R F8 HiflAL
FI Bl BT S [ i) ) e P BAA R R 5 P C JiZe sl B Juliie ths SRS Bk [ 24 B HEXS B ) perception i . Hidy 2 JAS 5 2264
Figure A shows the automatic analysis results of spikes at different locations when the perception value is set to  “low” . The red circle shows the
location where the perception value is set. There are three options: low, medium, and high, which are equivalent to 0.9, 0.4, and 0.1. The red box
shows the number of spikes at F8 electrodes when the perception value is set to  “medium” and “high” , which are 110,115 respectively.
Figure B shows the specific display of spike waveforms at different times after automatic analysis at F8 electrode; Figure C shows the time of all
spikes in the patient and their corresponding perception values. Persyst Version 11 and 14 are similar to 13
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Fig.2 Comparison of three versions under different perception value
a: WA 115 b: A 135 c: WA 14

a: Version 11; b: Version 13; c: Version 14

JEAR T4 = S B OR . — AT 7E
[F) Bf e B e e B R BOOT A5 & P13 A sk A2,
TN TR e RGN 08 Ik A AR B0 15 2 i1 g o
TS W IR R TR T AL A
RS [ 719 22 5 AT e A vk A G DA R R B 3 %2
SRACHISE S, (H A 8 A bR fb i FE i 42 7T DA
B H T W ITF M s . A5 P11, P12,
P13 5 3 Z B LRI L, HA P13 7EN
L FL BN BB m A UEE™ . BR L, A
Fer i AT LA B4 psl— & TAESE, 7647 e Wl s o]
L3R T A o8, BBk A 350 B 28 51 B 48 2 o s
], Z sl N T B 5 2, X010 s
HARKIE B, A BEAY %L Perception {E 1] LARE
W/ TAE & RIE—E HERR PR . W2 — 20 X0
PR T f AR, B4 B2 [A] 25 il 2 K
n— s R WERYE, PIKE Perception {ELEL T 0.9, 4N
T4 512 W i H 1 7K Perception fH K2
0.5 BHIL,

SR L, (5 Bh Persyst H sl INBESE , AT LA
—E T ARG, R4 R oSk B m, R PR PRt 4
1, AR TRIAEAE X G, 35 & F A IR % Perception
BT LABR S AR & PR IE— 2 R M . A
FEAE—E R R PR, FEAE T : — 25 [ H A7
TEREEIRZE, AR SR fEib s ol e A 584y ;
U — 1 ki L L i FRL R 3 22, A 466 TR 8 A0 A B
Km0k, Tk gL, R RBAPE eI A

MR A EE TR o

S 3k
1 JingJ, Herlopian A, Karakis I, et al. Interrater reliability of experts
in identifying interictal epileptiform discharges in
electroencephalograms. JAMA Neurol, 2020, 77(1): 49-57.

10

11

12

13

14

Fiirbass F, Kural MA, Gritsch G, et al. An artificial intelligence-
based EEG algorithm for detection of epileptiform EEG discharges:
Validation against the diagnostic gold standard. Clin Neurophysiol,
2020, 131(6): 1174-1179.

Reus EEM, Visser GH, Cox FME. Using sampled visual EEG
review in combination with automated detection software at the
EMU. Seizure, 2020, 80: 96-99.

Golmohammadi M, Harati Nejad Torbati AH, Lopez de Diego S, et
al. Automatic analysis of eegs using big data and hybrid deep
learning architectures. Front Hum Neurosci, 2019, 13: 76.

Wilson SB, Harner RN, Duffy FH, et al. Spike detection. I.
correlation and reliability of human experts. Electroencephalogr
Clin Neurophysiol, 1996, 98(3): 186-198.

Wilson SB, Turner CA, Emerson RG, et al. Spike detection II:
automatic, perception-based detection and clustering. Clin
Neurophysiol, 1999, 110(3): 404-411.

Hughes JR. The significance of the interictal spike discharge: a
review. J Clin Neurophysiol, 1989, 6(3): 207-226.

Asadollahi M, Noorbakhsh M, Salehifar V, et al. The significance of
interictal spike frequency in temporal lobe epilepsy. Clin EEG
Neurosci, 2020, 51(3): 180-184.

Krendl R, Lurger S, Baumgartner C. Absolute spike frequency
predicts surgical outcome in TLE with unilateral hippocampal
atrophy. Neurology, 2008, 71(6): 413-418.

Fisher RS, Acevedo C, Arzimanoglou A, et al. ILAE official report:
a practical clinical definition of epilepsy. Epilepsia, 2014, 55(4):
475-482.

Proposal for revised classification of epilepsies and epileptic
syndromes. Commission on Classification and Terminology of the
International League Against Epilepsy. Epilepsia, 1989, 30(4): 389-
399.

Engel JJr. A proposed diagnostic scheme for people with epileptic
seizures and with epilepsy: report of the ILAE Task Force on
Classification and Terminology. Epilepsia, 2001, 42(6): 796-803.
Fisher RS, Cross JH, French JA, et al. Operational classification of
seizure types by the International League Against Epilepsy:
Position Paper of the ILAE Commission for Classification and
Terminology. Epilepsia, 2017, 58(4): 522-530.

Kane N, Acharya ], Benickzy S, et al. A revised glossary of terms
most commonly used by clinical electroencephalographers and
updated proposal for the report format of the EEG findings.
Revision 2017. Clin Neurophysiol Pract, 2017, 2: 170-185.

http://www.journalep.com


http://dx.doi.org/10.1001/jamaneurol.2019.3531
http://dx.doi.org/10.1016/j.clinph.2020.02.032
http://dx.doi.org/10.1016/j.seizure.2020.06.002
http://dx.doi.org/10.1016/S1388-2457(98)00023-6
http://dx.doi.org/10.1016/S1388-2457(98)00023-6
http://dx.doi.org/10.1097/00004691-198907000-00001
http://dx.doi.org/10.1177/1550059419895138
http://dx.doi.org/10.1177/1550059419895138
http://dx.doi.org/10.1212/01.wnl.0000310775.87331.90
http://dx.doi.org/10.1111/epi.12550
http://dx.doi.org/10.1111/j.1528-1157.1989.tb05316.x
http://dx.doi.org/10.1046/j.1528-1157.2001.10401.x
http://dx.doi.org/10.1111/epi.13670
http://dx.doi.org/10.1001/jamaneurol.2019.3531
http://dx.doi.org/10.1016/j.clinph.2020.02.032
http://dx.doi.org/10.1016/j.seizure.2020.06.002
http://dx.doi.org/10.1016/S1388-2457(98)00023-6
http://dx.doi.org/10.1016/S1388-2457(98)00023-6
http://dx.doi.org/10.1097/00004691-198907000-00001
http://dx.doi.org/10.1177/1550059419895138
http://dx.doi.org/10.1177/1550059419895138
http://dx.doi.org/10.1212/01.wnl.0000310775.87331.90
http://dx.doi.org/10.1111/epi.12550
http://dx.doi.org/10.1111/j.1528-1157.1989.tb05316.x
http://dx.doi.org/10.1046/j.1528-1157.2001.10401.x
http://dx.doi.org/10.1111/epi.13670
http://www.journalep.com
http://www.journalep.com

«10

15

16

17

19

20

21

Black MA, Jones RD, Carroll GJ, et al. Real-time detection of
epileptiform activity in the EEG: a blinded clinical trial. Clin
Electroencephalogr, 2000, 31(3): 122-130.

Scheuer ML, Bagic A, Wilson SB. Spike detection: Inter-reader
agreement and a statistical Turing test on a large data set. Clin
Neurophysiol, 2017, 128(1): 243-250.

Gotman J, Gloor P, Schaul N. Comparison of traditional reading of
the EEG and automatic recognition of interictal epileptic activity.
Electroencephalogr Clin Neurophysiol, 1978, 44(1): 48-60.

Stroink H, Schimsheimer RJ, de Weerd AW, et al. Interobserver
reliability of visual interpretation of electroencephalograms in
children with newly diagnosed seizures. Dev Med Child Neurol,
2006, 48(5): 374-377.

Webber WR, Litt B, Lesser RP, et al. Automatic EEG spike
detection: what should the computer imitate? Electroencephalogr
Clin Neurophysiol, 1993, 87(6): 364-373.

Bagheri E, Dauwels ], Dean BC, et al. Interictal epileptiform
discharge characteristics underlying expert interrater agreement.
Clin Neurophysiol, 2017, 128(10): 1994-2005.

Halford JJ, Arain A, Kalamangalam GP, et al. Characteristics of

http://www.journalep.com

22

23

24

25

26

Journal of Epilepsy, Jan. 2023, Vol. 9, No.1

EEG interpreters associated with higher interrater agreement. J
Clin Neurophysiol, 2017, 34(2): 168-173.

Halford JJ, Westover MB, LaRoche SM, et al. Interictal
epileptiform discharge detection in eeg in different practice
settings. ] Clin Neurophysiol, 2018, 35(5): 375-380.

Halford JJ, Pressly WB, Benbadis SR, et al. Web-based collection of
expert opinion on routine scalp EEG: software development and
interrater reliability. ] Clin Neurophysiol, 2011, 28(2): 178-184.
Halford JJ, Schalkoff RJ, Zhou J, et al. Standardized database
development for EEG epileptiform transient detection: EEGnet
scoring system and machine learning analysis. ] Neurosci Methods,
2013, 212(2): 308-316.

Joshi CN, Chapman KE, Bear JJ, et al. Semiautomated spike
detection software persyst 13 is noninferior to human readers
when calculating the spike-wave index in electrical status
epilepticus in sleep. J Clin Neurophysiol, 2018, 35(5): 370-374.
Reus EEM, Visser GH, Cox FME. Determining the spike-wave
index using automated detection software. J Clin Neurophysiol,
2021, 38(3): 198-201.


http://dx.doi.org/10.1177/155005940003100304
http://dx.doi.org/10.1177/155005940003100304
http://dx.doi.org/10.1016/j.clinph.2016.11.005
http://dx.doi.org/10.1016/j.clinph.2016.11.005
http://dx.doi.org/10.1016/0013-4694(78)90104-9
http://dx.doi.org/10.1017/S0012162206000806
http://dx.doi.org/10.1016/0013-4694(93)90149-P
http://dx.doi.org/10.1016/0013-4694(93)90149-P
http://dx.doi.org/10.1016/j.clinph.2017.06.252
http://dx.doi.org/10.1097/WNP.0000000000000344
http://dx.doi.org/10.1097/WNP.0000000000000344
http://dx.doi.org/10.1097/WNP.0000000000000492
http://dx.doi.org/10.1097/WNP.0b013e31821215e3
http://dx.doi.org/10.1016/j.jneumeth.2012.11.005
http://dx.doi.org/10.1097/WNP.0000000000000493
http://dx.doi.org/10.1097/WNP.0000000000000672
http://dx.doi.org/10.1177/155005940003100304
http://dx.doi.org/10.1177/155005940003100304
http://dx.doi.org/10.1016/j.clinph.2016.11.005
http://dx.doi.org/10.1016/j.clinph.2016.11.005
http://dx.doi.org/10.1016/0013-4694(78)90104-9
http://dx.doi.org/10.1017/S0012162206000806
http://dx.doi.org/10.1016/0013-4694(93)90149-P
http://dx.doi.org/10.1016/0013-4694(93)90149-P
http://dx.doi.org/10.1016/j.clinph.2017.06.252
http://dx.doi.org/10.1097/WNP.0000000000000344
http://dx.doi.org/10.1097/WNP.0000000000000344
http://dx.doi.org/10.1097/WNP.0000000000000492
http://dx.doi.org/10.1097/WNP.0b013e31821215e3
http://dx.doi.org/10.1016/j.jneumeth.2012.11.005
http://dx.doi.org/10.1097/WNP.0000000000000493
http://dx.doi.org/10.1097/WNP.0000000000000672
http://www.journalep.com

R ¢ & 20234E 1 H ZE9E 5 11 o1l

RMMIEF BTG PR ERRA BRI, F05
LBRESARHOBI S
R, T4

ERERR MR LEERE M NF (F K 400014)

[FHBE] B S50 EE & IR INFE RSy B A A B AR & BB LA 76 i ACREE 26 B 25 55 A B Bsf Rl £
WEREW . ik IR PR ER MR L E R 2 R 2014 4F 11 H —2022 4F 6 H WA BIMETA PR A=
R L 140 ], b5 116 . L 24 9, FIAEA (8.42+2.44) &, FEHLIURETE 23 6 HRZH (45 MLAE S 4 3 )
71 B, F I (AR B IE L) 69 5], 7R BERT. & 3 A H Eeie w2l s LA 30 S Ui L= AR 1 R e
3 (Quality of life in children with epilepsy-16, QOLCE-16) |, 5L H:£E &l £ & FH 1T 3 (Self-rating anxiety scale,
SAS) |, IAB[ AR B #F i (Self-rating depression scale, SDS) |, LAK BE 55 A 53 4 WG 4 £ 35 A5F H 1) s (] o
R THRTHARFENRE . FEB R 3 A G4 LA TS B I B e ] (43.59£10.00) vs.
(40.14+10.44) , P<0.05], T-FidH 4cxt B2 & JLAE 7 it QOLCE-16 143 T 51 (P<0.05) . PIHFKJBIEHT SAS I
SDS 44 I 8. 2k (37.1942.90) vs. (50.85£3.76) , (40.14+3.52) vs. (49.29+3.37), P<0.01], THiZH X EE4EE SAS.
IS SDS P43 HAIK (P<0.01) o BE45 A G T AL ) 5 B8 [ (136.17+7.43) vs. (65.55+7.48), P<0.01]. it
FELL A BT it A TR LRI B K B I PRI 4, TR INBUE T B TR — 2 iR A R I ROR, RIS
B UAT H BE 2 R T]

(R 5 LB, 4 AR, Amike

Efficacy of wechat combined with continuing nursing on ketogenic diet children,
parents and medical staff

HUANG Cui, WANG Juan
Department of Neurology, Children’s Hospital of Chongqing Medical University, Chongqing 400014, China
Corresponding author: WANG Juan, Email: wangjuannn@126.com

[ Abstract] Objective To evaluate the efficacy of Wechat combined with continuing nursing on the quality of life
of epilepsy children with ketogenic diet, parents' mood and the time commitment of medical staff. Methods Data were
collected from 140 children with intractable epilepsy with ketogenic diet admitted to the Department of Neurology,
Children's Hospital Affiliated to Chongqing Medical University from November 2014 to June 2022, including 116 males
and 24 females, with an average age of (8.42+2.44) years. The random sampling method was divided into control group
(continuing nursing) 71 cases, intervention group (Wechat combined with continuing nursing) 69 cases. The quality of
life of the children (QOLCE-16) in the two groups was compared before discharge and 3 months after discharge, as well as
parental anxiety (SAS), depression (SDS), and the amount of time medical staff spent with both groups. Results There
was no difference in the quality of life and parental emotion between the two groups before intervention. After 3 months,
the quality of life of the two groups was significantly improved [(43.59+10.00) vs. (40.14+10.44), P<0.05], and the QOLCE-
16 score of the intervention group was higher than that of the control group (P<0.05). The parental mood SAS and SDS in
both groups were significantly improved [(37.19+2.90) vs. (50.85+3.76), (40.14+3.52) vs. (49.29+3.37), P<0.01], and the
SAS and SDS scores of anxiety and depression of parents in the intervention group were lower than that of the control
group (P<0.01). Medical staff spent more time on intervention group [(136.17+7.43) vs. (65.55+7.48), P<0.01]. Conclusion

Continuing nursing can improve the quality of life of children with ketogenic diet and the negative emotions of their
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parents. The combination of Wechat and continuing nursing can further strengthen this positive effect, and requires more

time of medical staff.

[ Key words] Wechat; Continuing nursing; Mood; Quality of life; Ketogenic diet
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Tab.1 Scores of QOLCE-16 in two groups (X=+s)

T-HiH (n=69) Wechat group (n=69)

X}HEZH (n=71) Control group (n=71)

P{H P{H
THiHG FHUR palue TG FHR Pvalue
Before intervention After intervention Before intervention After intervention
TA%1Cognitive functioning 34.33+10.01 40.85+10.31 <0.01" 33.27+10.50 34.42+10.66 0.55
% BEmotional functioning 63.22+13.24 63.59+11.89 0.72 64.61+13.07 60.92+11.99 0.1
#k:£:Social functioning 18.66+21.18 27.63£19.13 <0.01°  16.55+21.00 27.99:+22.00 <0.01"
iz 3fjPhysical functioning 29.71+26.46 42.30+23.09 <0.01" 26.67+25.77 37.24+24.4 0.03"
M43 Total score 36.48+11.07 43.59+10.00 <0.01"  3528+10.88 40.14+10.44 0.01"
*P<0.05
*2 BILREBELBBERILE (x+5)
Tab.2 SAS and SDS in parents in two groups (X=+s)
T4l (n=69) Wechat group (n=69) XT84 (n=71) Control group (n=71)
P {E PAH
THT THUR Pualue T THR Pvalue
Before intervention After intervention Before intervention After intervention
SAS 68.59+3.24 37.194£2.90 <0.01" 68.61+3.80 50.85+3.76 <0.01°
SDS 58.61+3.30 40.14+3.52 <0.01° 58.61+3.61 49.29+3.37 <0.01"
*P<0.05
#3 EZEARMEAMHEELE (x+s)
Tab.3 Time spent by medical staff between the two groups (X+s)
T4 (n=69) Wechat group (n=69) X} H&ZH (n=71) Control group (n=71) P {H P value
£ T Outpatient clinic time 45.09+3.71 46.14+3.73 0.1
£¢_I* Online consultation time 91.09+3.71 19.41+6.64 <0.01"
B Total time 136.17+7.43 65.55+7.48 <0.01"
*P<0.05
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Status of compliance with ketogenic diet in children with refractory epilepsy Study of
correlation
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[ Abstract] Objective To investigate the compliance of ketogenic diet in children with refractory epilepsy and its
correlation with the curative effect, and to provide support and basis for the implementation and improvement of the
long-term management of ketogenic diet in this patient population. Methods A total of 106 children and their families
who were followed up on ketogenic diet in the Department of Pediatrics of Fudan University from March 2019 to January
2022 in the Department of Ketogenic Multidisciplinary Treatment (MDT) were selected by convenience sampling method.
General data questionnaire and ketogenic compliance questionnaire were used for investigation and follow-up.
Results The mean compliance of ketogenic diet in refractory epilepsy children was (13.27+3.68). The compliance scores
of ketogenic children with different therapeutic effects and cognitive functions were significantly different. The
compliance score was significantly correlated with the therapeutic effect and cognitive level, that is, the higher the
therapeutic effect of ketogenic diet in children with higher compliance score, the better the cognitive improvement.
Conclusion The compliance of ketogenic diet in children with refractory epilepsy needs to be further improved.
Improving the compliance of ketogenic diet is of great significance for the efficacy of ketogenic diet. Medical staff should
actively develop the corresponding intervention program and follow-up management mode to further improve the
treatment compliance of children's families, improve the treatment effect and improve the quality of life of children's

families.

[ Key words] Refractory epilepsy; Ketogenic diet; Compliance
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1 A 7ER BRI LR B A= i 224 B 112 B 15
P A TR IR IR T R RKBE 106 ME R FE X4 .
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BEfeFEZE o ai it
1.1.1 andrg O FIE R EEH# T AR E R
BIL, @ EMREIRITIHE =3 N H M EIL, B
BHHAbRE: O BILE S SR L 3222 R E
A, il =18 %, MR =1 J; & FRBAJL
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1.1.2  #Arg O 322 RIS BEA: A RS o o
SN T RR R A 1Y s ) BREE A o T R A R
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1.2 FAEITAERIER
1.2.1 —#&FAHE A FEAREERREEILKL
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A H W AT B A BRBUE N D PR
FEACEER RS B FR 2 RgEAE | 2 5PIRGL .
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YEZSHL NAVIRDL . 25 AR TFaR A BRI BIRY7
AR R ) L A AR B O 5 L AR AR | It b A it
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PR A R AT AP A7 X SR A
6 NI H , 43 k75 4 B EE VR 45 T 68 Lo il i A=
FRARE . A 58 AR H AR BRI B 2R IR L 2
e FRBLAE BF [A) 265 TR B L R A 42 ikl £ I o Sk o
WL IR (B S B IR AR L AN B BE
GRS A IR AETIRE . RS2k
BRI NETE MBI 3 5, FEARMEN 2 4, A
MARE R 143, ERMAEH 0 4"
1.2.3 BRI 2634 R Engel 3%,
I R T KA, AR 100%; 1T 20h L AF
W 90% ~ 99%; TR EAEI /D 50% ~ <90%
IV h AR <50% . KAEIR D 50% ~ 99% % L
MBI AR RAFA<50% & CMIBIF IRk K
YEDZIN 100% & L TE KA.
1.3 BRI ERFE

KB EA D, MR EEA R, KK
B, B E g A H Y 2R B NIEE
Jiik, AR R B G ARG . [ i & O E
5, WAEEE KM, o m e E & & T
fife e, AR DRI, WSS E RIS
Welel, Kt e, BiRsE e,
14 SHiEFHE

P B S A SPSS22.0 B AR B it , R
i n. %, x+ s IR AE IR EIRYT BOL R G E M — %
5 10 K AE R AR BB YT A AR IR DL A, SR A ¢ A 6
FIT 2253 K1 HE AN [RVERAE 19 28 BRAR B VAT AR A
PRI, K Spearman BeAR S BEFT BV 7 Hr,
PL P{H<0.05 AZEFHAG IR L,

2 #R

2.1 —HRER

2.1.1 ARG BILBIERZEH AR
AL R IR A 108y, MISCA SRR 106 17, A 5L
M3 Hy 98.15%, BILH, B 62 ] (58.5%) . %«
44 B (41.5%) , Fris#r i LA ETE BN 7 A i
~18 %, 1 (6.23£3.30) %5 LB EFFLERHK
IR 3~201H, F (6.13£3.23) 1 H 5 BILRK
FEIEH 1~ 99 D H, PR (19.13+21.25) 1 1 ;
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F1 EWBILRERRHER L (n=106)
Tab.1 The characteristics and structure of the families with ketogenic children (n=106)
i 9
LAl 2Ll Gy zjlffﬂi:r) of cases (n) Pﬁefj:i:g/:: )( %)
JEAEHL Place of residence JRFH City or town 73 68.9
£t Countryside 33 311
FKBEL5HE Family structure ZARZNHE Three generations of family 71 67
Ko E Core family 34 32.1
HASEFRE Single parent family 1 0.9
HIET LR 14~ One 59 55.7
The number of children in the family 2 Two 41 38.7
34~} L) I Three or more 6 5.7
FZIRIH The primary caregiver A H): The parents 76 71.7
tHALF): The grandparents 28 26.4
LR The brothers and sisters 1 0.9
L4 J HoAth The baby sitters or others 1 0.9
RAJT# 2% )Ji The education of caregiver /N K LIF Primary school or below 6 5.7
#IH K& LAF Junior secondary or below 29 27.4
= "% High School or technical secondary school 21 19.8
K% Junior College 16 15.1
AF} K LA I Bachelor degree or above 34 321
M5 B The occupation of carer AFEN. Jobless 38 35.8
g0l 507 A 51 Personnel of enterprises and institutions 22 20.8
FRELFA GE—4HIZA) 4 000LLF Below 4 000 yuan 11 10.4
The household income (The income in last year) 4001 ~ 8 0007 4001 ~ 8 000 yuan 2 208
8001 ~ 1 200JC 8 001 ~ 1 200 yuan 27 255
12 0007C M2 LA _I- 12 000 yuan and above 46 43.4

(0.94%) ; AAEIEH ey kb & AE 44 1] (41.5%) |
STME R AR 32 4 (30.2%) . ZFZEALL AR 30 4
(28.3%) ; FEAERIREHIAE R B, R AT LA
54 14 (50.94%) . AR5 13 B (12.26%) . IR SIKE
39 il (P& +Uh) 36.79%

TE W & VR B WY RCVE Y i, 64 Bl
(60.38%) yRyr AL, Hrp T 9 14 ] (13.21%) .
11 9% 20 1 (18.87%) . M %% 30 il (28.30%) ; ¥HIF T
RE 42 B (39.62%) o FEINHYTROT L, INFNGF5%
52 4] (49.1%) . NHIZKF TR 11 441] (10.45%) | A
ToHA B ARk 43 5] (40.6%) ; TEABIIR AR KR
B, RAESEROIKEE e 27 BilR (14.84%) ] H
W WERE 25 YR (13.74% ) ] FIAHE AL 25 ]
(13.74%) ] = J1[21 Bk (11.54%) 1. Zh2[ 19 K
(10.44%) %%,
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®2 EEMRTATRAERAEDSESS (=106 )

Tab.2 The compliance questionnaire scores of Ketogenic diet treatment (n=106)

i H Item 7343 (43) Scores
e B ES A 25 T 438 LL ) A= X B Give the accurate diet plan follow the doctor's instructions 2.6310.99
SERLAE H A ER B T 23R Complete the daily calories provided by ketogenic diet 2.43£1.18
iz B ML B[R] 45 1K & Eat at regularly 2.43+1.18
FEZ I AGIN 1fi A% B IR (%) {H Detect he levels of blood glucose and ketone regularly 2.12+1.37
Fei 5E AR 112177 See doctors in clinic for following-up on time 1.73+1.49
AN A5 1 AEFRIKBTRYT Do not stop ketogenic diet theraphy without authorization 2.21+1.33
4541 Average Score 13.27+3.68
*3 AEEMBILHERRMIELLE (n=106)
Tab.3 The comparison of compliance among children with ketogenic diet theraphy (1=106)
LR ik 1% (%) (YN 13 P  PfH
Characteristics of the children Group Number of cases (%) Compliance scores T/f value Pvalue
5] Gender H ¥ Male 62 (58.5) 13.50+3.47 0.751  0.4550
% ¥ Female 44 (41.5) 12.95+3.98
i AR 22 2 JAkEAE A Focal seizures 44 (41.5) 12.95+3.87 1.679 04810
Clinical manifestations ATk KA Generalized seizures 32(302) 14.25+3.32
Skt MEA I A T T & A 30(28.3) 12.70+3.67
Combined focal and generalized seizures
WA A VA 72 A% (144 -TER) Effective (Grade I-T1T) 64 (60.4) 14.2543.38 3555 0.0010
Efficacy of seizure control T (R <50% L ) 4(39.6) 1L7943.65
No effect (Patients whoes seizure reduction less
than 50% and Patients who withdraw from KDT)
A1 Awareness INHIFLHITM3E Cognitive improvement 52(49.1) 15.1242.58 17.250  0.0000
IAJI R F% Cognitive decline 11(10.4) 10.64+3.64
INFNCA #E R No cognitive progress 43 (40.6) 11.7243.75
AR R () 0~3J3 0~3months 37(34.9) 12.97+4.00 0507 0.6070
Duration of ketogenic diet (months) 3~ 6/ 3~ 6 months 43(40.6) 13.6043.67
6~9J 6 ~9 months 13(12.3) 12.46+3.43
12 %) I+ 12 or above 13(12.3) 13.27+3.68

2.3 N[EAER R L E Rk MM EE 3

W5 A N [ I A4 A A 24 ) 8 L B A A2 s
g, g5 o, AREER] . AWK B
] ) A B R AR, AR MM 8028 S e g2
M (P>0.05) ; 1A [P 2 VR4 67 30 A TRl A
I ) RE B35 7 R0 ) A T B L AR IR 97 AR A 43
BEA BEXER (P<0.05) . FEWLE 3,
24 AREIZKEHMERMKMIELEE

W BAT AR R BERFAE AR AR DEAT g, &5
Won, ANEZREEER AL AR REELH AR R
2 BRI R BE 2 B IR, HAR I S22
SSRGS (P>0.05) o FEILE 4.

2.5 RSB AR RIET RS FFRLOA
Vil EEPS

P A TR AR IR T AR DN 53 003 0l 5 0
YEFEHTT R INFNKE 51T Spearman BAH 73 #r,
H Spearman FRAHIC R E 58 0.353, 0.493, P 1
<0.05,

3 g

3.1 MER AR A IR Ria T B R MR

A ER R R R R, BILREKK
M PERTIRYT RO A . AR5
SRR, MERPENE LA BRI EE YT RO
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® 4 PEREHEARMNIELLE ( n=106)

Tab.4 Comparison of compliance among different families (n= 106)

FIEFHE vl

Family characteristics Group

FKWEJEAFHbPlace of residence JFH City or town
£2AT Countryside

FKBEL5H Family structure

K ZBE Core family

PASEFRBE Single parent family

FRET LR 1> One
The number of children in the family 2 Two
34~} L) I Three or more

HJB 2% )7 The education of caregiver /%221 T Primary school or below

WITH B LAF Junior secondary or below 29 (27.40)

% High School or

technical secondary school

K% Junior College

A} S LA I Bachelor degree or above

FREZTA GE—FHULA)

The household income

4000 LT Below 4 000 yuan

(The income in last year)

8001 ~ 1200JG 8001 ~ 1200 yuan

120007 LA I+ 12 000 and above

“fRZJE Three generations of family

4001 ~ 8000JG 4 001 ~ 8 000 yuan

1% (% ) YN ETig e t/FfH  PfH

Number of cases (%) Compliance scores T/fvalue P value

73 (68.9) 13.60+3.67 0.172 0.536

33(31.1) 12.55+3.63

71 (67.00) 12.80+3.79 1.986 0.464

34 (32.10) 14.29+3.31

1(0.90) 12.00+0.00

59 (55.70) 13.07+3.85 0.624 0.569

41 (38.70) 13.68+3.49

6(5.70) 12.50+3.51

6(5.70) 13.00+4.90 0.579 0.253
12.52+3.41

21(19.80) 14.00+3.46

16 (15.10) 13.13+4.63

34(32.10) 13.59+3.40

11 (10.40) 13.36+2.80 1.549 0.734

23 (21.70) 13.04+3.46

27 (25.50) 12.12+4.02

46 (43.40) 14.02+3.69

T MOLKEE (Nuclearfamily) 1 —XF RZERHT LI, I HILR R ETER —RAE T r5E

Notes: A Nuclearfamily is a family consisting of a husband and wife and their children living together under the same roof

AR T m, JUHRLE “HRa I If el
SRS . L A (E . AR SR e B
“HEAEER T2 BE Y PS5 T . 4B R AT RE
FEILAE A, SR KNAKERR, W RE
PEAT I B it P ARG DU AN O R R T
T 7= A2 A | IC e T BB A oG I A
B H B e T80 AR A B X BRI BB LR RRA 3 %
LA ERAE Y, DA S B 2 TS R 0 R i ik
BHE, RUEAEFR IR IT A R0% 2 0 SE i A
o “ANResEnt w12k FEh TSR
LB R NAEFE P R A DY, BRaRIE T, AR 2
GRS MIRE, SEARZ M
A AN BB B SR P EAT R s AR K T T
YEZ ek H 8. AR BN 6. 9% MIZRBE A
R Y BRI B S Ak SR A T AR TR B
J5 1 BIHR S RBETT . (HS2 2005, 55l K E L
FAFHIZy, BILE W IR 212, H 73.3% 1S
JLR A FRBRAZRE, BILEEITE RS
KBS LInFg, NI s BT T2 HUPR AN
BiEE TECM T TSR AR, BG4 TT R I s
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WELRL YO (Lacosamide, LCM) M REAZE B A INIGYT 4 A ~ 4 2 240 ) LRk
gk 2022 4F 3 H—2022 4F 9 H TN K2 MHE JLE E Bk FH LCM 1 IR A 25 B s n

TRIT R KRR (19 20 BB JL, JLrp 58 o i, 4 11 ], R4S (22.4+13.0) A, 40T LCM HIRBAIT)S 1.
2.3, 4. 6 THIYTRMA R, LCM HRBGRIGTI N 2 mg/ (kg-d) , BN 2 mg/ (kg-d) , HEFF5IEE 6 ~

12 mg/ (kg-d) . &5%R

Xt 20 5 LBETT 6 A B, SA R 17 41 (85.00%) , JC &N B R HlH18 15 41

(75.00%) o £Ei€  LCM FIIRIBAE 2 QLR 0 Hh 525 s e v, o] LAAT S8 i AR L S 72

AR e, A B s R R R
(X8R R Tbe; kbt ; 24)l; Jrak

Clinical analysis of lacosamide in the treatment of infantile focal epilepsy

XU Chen, TANG Jihong, XIAO Xiao, FENG Jun, ZHANG Bingbing
Department of Neurology, the Children's Hospital Affiliated to Soochow University, Suzhou 215025, China

Corresponding author: TANG Jihong, Email: tjhzsh@126.com

[ Abstract] Objective To observe the efficacy and safety of lacosamide as a monotherapy or as an add-on in the
treatment of focal epilepsy in children aged 4 months to 4 years. Methods The study included 20 children with focal
epilepsy who received oral LCM monotherapy or add-on therapy in Children's Hospital of Affiliated to Soochow
University from March 2022 to September 2022, including 9 males and 11 females with an average age of (22.4+13.0)
months. The curative effects and adverse reactions at 1, 2, 3, 4, and 6 months after LCM treatment were analyzed. The
initial dose of LCM was 2 mg/(kg-d) and increased by 2 mg/(kg-d) every week, maintenance dose 6 ~ 12mg/(kg-d).
Results During the follow-up period of this study, the total effective cases were 17 (85.00%), and the number of control-
free cases was 15 (75.00%). Conclusion = LCM can effectively reduce the frequency of epileptic seizures in the

monotherapy or add-on treatment of infants and young children with focal epilepsy, with few adverse reactions and high

retention rate, which has high clinical application value.

[ Key words ] Lacosamide; Focal Epilepsy; Infants; Efficacy
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LCM AR IHYT 40 L Jay KPR 00 197 30 S e 4
PEIG PRAE 5T, L, A 55 JF & T 40 ¢ A i vk
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1 AREFE

1.1 % GIRIE

s 191 A 5L T T M R 2 B s L 28 % e A A 22 1N
BH T2 S AEBEIRIT I EUL, MR 24 L)AL
PRI A bRfE: O F8 1 iR ~4 %5 O FF
B IZ bR e, B34 Rkt A, 56T
AL AR PR R AR . TR LAY
28 LCM 25y fdi IR &2 5 DL M LCM 8 6 W 1%
[ &4, RIS TR M KB m L = B e 48
PR AW AZAE (B BRZR5 . 2022CS166) o

HeBRpr e . O ARM0R & VR & 80 nl a7 TR A
VIR A AR, PN (AL AE . H R BT 2R AL L
DA B i A 1) B R AR AR . B
o AR B P I A @ AR <1 H AR
B=4%; @ MR (k2R E-FEER
YEBRAL) BASBE 0 ; @ % LCM i fal ™
BEAMZ; & OHEEAEELSHEE; © ~F
A LR AR RHEE .
1.2 IERER

20 BB ISR N 4 ~ 45 A, FI4ER
(22.4413.0) Ay, Ho B o il £ 11 f, 20 il
JLIZFHUATIE SE AV K AR, 28 Kk N
RAERE 12 4] (60.0% ) K I N Jay kb Pk KA, 8 14
(40.0%) FIN A AT PER B -FF2E R AE. Frfa L
TESRIZ W . MR LCM IR A L2k 3, 452
S N T SN S ol S| B SR o T A
(Magnetic resonance imaging, MRI) Ki#r . ALl
fr b, 2 Bk AR L 1, BR8] Sk e e T
Y #E S, 51 BB IS PR R R
M, v g | SHUR A Rl FRAAE 5 13 491 kg A AR D g
SRR AR 5 5 1 I R, Sk iR
R A, Sk A MRI A UL BH & 55 13 i) L A i sy 3
BARAE 2 191 i 2 8 L B BRAAE 2 ) 25 Rl
el EEY K LA RERET S
1B G712 B BRZGIRYT L 6 B 22 L iV
AR IR A AR AT I LCM. H IRWHRYT L 2 )
R B I 4 O A VRSB I LCM H IRR
I7o IEIRBORHILE 1.
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F1 NHBILBGEKER [n (%) ]

Tab.1 Clinical characteristics of enroll patients [ n ( % ) ]

4151 B (n=20)
Group Total

PE51 Gender

% Male 9(45.0)
% Female 11 (55.0)
SEXEAEHRS () Onset age (Month) 224

TFLCM H IRWA i (mg/kg) Mean dosage of LCM 6.7
LCM M i 3f77 753K Treatment method of LCM
P24 Single drug treatment 12 (60.0)

I Add treatment 8(40.0)

F2 LCM AMREHIFTHAHT [n (%) ]
Tab.2 Efficacy of LCM liquid [ 7 ( %) ]

Rt a) () il AR T
Time (Month) Control Efficient Invalid
1 18 (90.0) 1(5.0) 1(5.0)
2 17 (85.0) 1(5.0) 2(10.0)
3 16 (80.0) 1(5.0) 3(15.0)
4 15(75.0) 2(10.0) 3(15.0)
6 15(75.0) 2(10.0) 3(15.0)

1.3 A%AHE

AR FERT GAE T B2 LCM H R 7 8,
£33 200 mL: 2g, 10 mg/mL, LCM [ IR & #35
15 2mg/ (kgd) , B 1 EHGHN 1 UGHIEE 2 mg/ (kgd) |
HFR4ER 8 6 ~ 12 mg/ (kg-d) , Z3MIR IR .
14 MBISERK FEISETIE

FIEMZEH 1. 2.3, 4. 6 M H E W2, #
o TR REOIL— B O, WO R RSN, BREAARR
SN, A CAT 2 B A2 A, T RGN R
A IR 2P B DL, MR RN KO 7
SRR, 3 Ak, B BLZESRIZ I | AR H
ASMs YL 3] Ko 7E 0 R 25 90 300 1m) , 359 56 3% i
L JFDIRE . B IRE . HL T O P AR E A A
PiR SN <550 w i
1.5 J730FI B

SR IR AN, ARAE R KW BJLE R
FHRILIBIFRTANAIT G 6 A~ H BB & MRS R .
TR A E o He s ok I IRIT AL . LA
BAH N 1A, AR R 8 il sk LR BCR 1T
i, fER—ARMNITEEIL AT EE, /]
LCM H IR G TR AR RS AR F—A
JHIR D = 50% AR AAEMEEE E—A> R )
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WD <50% HICR .
2 ®#R

2.1 T

1 20 BIAZH L, 1 FIHE DR LCM IR
IRIT 1A B BN R ph & A, BOE sH
LCM LR, ek Z: 2R ay Y, ic v esl; &
B JL LCM H IR AT X/ 88 6.7 mg/kg.
20 BIFEREDT 6 S A BE, RARLBIECH 17 6] (5
BUR 85.00% ) , JC K& AE R Hil 915 15 1) (35 i %
75.00%) o LCM AR A9IT R0 BT UL 3R 2.
22 ARRM

20 BB ILH IR BN, RIS G IE 4 )
(20.0%) . MiXit 2 1] (10.0%) , ASE RN ¥4, H.
Jp—ib e, BEZS Y R LB AT A7, ZERIZ ]
PIH BA B RN . AL LR Bl 3 1) &2 4 1
FHL R TIRE . RO R AR, BRI

3 g

LCM W45 =40 ASMs, VEIML £ % 418
BNES T A B, e s
TSR, 5 bt 5 -3 BEL AT RS [ 2 AN
SR P I 3 DRGEU G T, A B Y
M2 ICRL BE AT A s o) —FP T RER AL 5
U RN 55 8 H (Collapsin response mediator
protein 2, CRMP-2) AHEAE T, HHij i 7 B i) F
FE R 5 CRMP-2 AHE A PR 42 il () B AAHLERI ,
PSR, LCM 7] 5% 0 CRMP-2 4 F i il 48
HIERT,

LCM A H R 700 ke G 7R 8,
w1 ARBR) R A 3 A 4l )L S AT A IR ) i B A
B, LCM A — 25030 127, L 20 13 h,
MK 45 AL, LT LA SEM, 5HA
ASMs HHEAEFE A, EZLEREACH, Htrb R,
HEERER MR E TS YLy R R
LCM H75 5 i85 3at 1t i 5 B, 5 A 9 2 B 4 {1
LCM YA I 8 2 I h 9 LCM 2428 10
H 85%" . TEARIFGE R, WARE R 4 Al ~4 %
(B4 L, () LCM 1 IRV A0 i 52 R 4F, R
BRI A PR M A R R R A9, AR e L
2R

LCM fE2 A& AN EE MW+ RED, 2
T 22 B S U0 28 3 A G R 9T . Ishikawa
SR R A 2L LCM A R/ 22
PES M2 Z MR R R, 458 % W] 5 mg/kg UL I
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FIFIE 5 B AR 50% A5 H B St
S Akbar 2" G SR, 7R LXETA VR T4k
R, AT AR RE 2 bRAmk
CICH g 5, WS A LCM Rl 8L Tt
BAERU WS . MAh, ik " W kB
LCM 253797 L Z R 00 £ ok 380 DX
(Benign epilepsy with centro-temporal spikes,
BECT) WA RHR N 94.12%, MRZY 12 4 H B
% 86.27%, FAAEH N 89.47%, Okanishi 25" #F9¢ &
B, LCM 253597 18 il BECT &, 7EI6I7 I
], 0~3.4~6.7~124HMICEMERS RN
39%. 67%. 72%. T2 83% M HE LI T JCIUN &
Y, TEREDTHIRT 4 A, 72% (095 E 9280 T 50 JC
FAE, ZF5E I TE BECT i LCM HZ5i697 A K
WY &, A RN, Tl e R AR A — £k
ASMs. ABF5Eh, 20 6] Jay kb P00 8 LAE Bl U5
6 NHBF, BARCE N 85.00% (17/20) , TANERTE
il %K 75.00% (15/20) , 5 ik LCM #24IR77
BECT HYJ7 A EA Al Ltk

TE A4 5 38 8 28 728 A OGN L T e T —Su it
%%, Flor-Hirsch 25" #F97 R WITE SCN2A HH ¢ M
IR A LS LA (R 2 B bk i 6 )5
B 22 i, T HA ASMs Ji H B & 1R HE LA
Hil, EHZET LCM Jolum & Ertl . B s 1
251 SCN2A FEPRIAHDCHG W iy 22 LA L, 7eAd FH K
KM | 22 CPIVEIHE IR L R PG R 2
FJa RAEAREE S, BN LCM J5 kAR 52 &,
It HBESAERTCRNE, THB YA RN, 1
AWFFER, A 16 SCN8A L RAI & UL, Jo)n
i HFCILER . R 2 AL FivEI AR ER
ITIE, BILERAED A =S, 7£F LCM W n
BIT R, BILEVEESE 1.2, 3, 4 A ¥R H,
Je W 5 A2 BTV E, L E R R AR A R
i, LCM #l4H~ 6 mg/kg, Fifiviiylfal B ILICH BA
RN o Z5EFOCSCHR, P2 FRATT 7R M B 38 1
D] 2 258 FH DG S M g B J L v,k 1 L i 741
TEFR o T RE R4S PR o A A PR R 4. (HD) I
R IBIFEALAL D, TRBAEAE MR ZE 7, Aok ik
— YRR R KBV T 5800 8T

YER# %) ASMs, LCM BYAS BL R 4, 3238
R SR FERE AL AR SR, KE L L
WREE DR OHER . A RKEESE T 1E
i LCM B 75 25 7™ 15 0 lIE 9, A TIE s 6
B E R LCM TR AE K PR (). 7R
I 2P0 HE R 5 25 W 1 I B A 2 K PR [R]HH ) XL
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Fp N R AT S PR S BA S 904 BEBE (JRAFUEASE 101 KR ) ML sMELE (To%) 214044)

[(FHE]1 BM SPrdMaEEwEF IR EREmE R, A& BG4 2016 45 1 H-20194F 1 A
T e [N B A il 2006 B DR T B 5 904 BE B i 28 ARSNGB (TGN 26 ) B 45 3] (g R AACAS: (X HRZ) [
48 B, RFHFREFRINAITEAS &% (Montreal cognitive assessment, MoCA) . fa] BIRE fitR & 53 (Mini-mental state
examination, MMSE) . U3 1815 2 /Z M 56 (Audio verbal memory test, AVMT) . Rey-Osterrieth & 7% & JE U 56
(Complex figure test, CFT) | # 4kl % (Trail making test, TMT) #EATIAHITEAS o 43 B 4MFi I B0 £ 14 1 501
AEWE AR SO | SR RREE KL, RAEIIAR K BTN A VE 25 %) (Anti-seizure medications, ASMs) XAl
PERFW, FER PSR ER, I 8R4 50 B4 R G525 57 (P<0.01) o i 2 152
T O MoCA K MMSE P53 RARMR KA AL RE AN L B AT GE 11222 57 (P<0.05) 5 @ AVMT,
CFT K TMT 45 RAEMR B FERE S 3L . ASMs AN XS L BA Geit# 225+ (P<0.05) . £5iE  SMAfS B T
TR B BN e, T A VR 2 K S 0 o B 5 o ) S R DA R i 3 Ay e L ER L 1Y
ANTRISE M AR 55 ) B, SR 403 5 3 | R IC A e R R s A0 2 5 | e 23 (R 25 A FIBRA T B 1 TR, [RIRsF, B¢
AT ASMs XFINHIDIREAFAE R o

[X821R] SMGEWN ; NIRRT fER R

Analysis of influencing factors of cognitive impairment after post-traumatic epilepsy

HU Xu, DONG Jirong, XU Feng, SUN Shibai, XU Xiaomei, WANG Yuhai
Department of Neurosurgery, 904th Hospital of PLA, Wuxi 214044, China
Corresponding author: WANG Yuhai, Email: wangyuhai67@126.com

[ Abstract] Objective To analyze the related factors of cognitive impairment in patients with post-traumatic
epilepsy. Methods From January 2016 to January 2019, 45 patients with Post-traumatic epilepsy (epilepsy group) and 48
patients with physical examination (control group) at the Department of Neurosurgery, the 904th Hospital of PLA were
analyzed retrospectively. Cognitive assessment using the following scales: Montreal cognitive assessment (MoCA), Mini-
mental state examination (MMSE), Audio verbal memory test (AVMT), Rey-osterrieth complex figure test (CFT) and
Trail making test (TMT). To analyze the gender, age, course of disease, cause, type, degree and location of injury, seizure
frequency and Anti-seizure medications (ASMs) on cognitive impairment. Results The results showed that there was
significant difference between the epilepsy group and the control group (P<0.01). Analysis of influencing factors in
epilepsy group: M MoCA and MMSE scores: there was statistical significance in the comparison of seizure frequency and
injury degree (P<0.05); @ AVMT, CFT and TMT scores: there was statistical significance in the comparison of seizure
frequency, injury degree and location, ASMs within the group (P<0.05). Conclusion Post-traumatic epilepsy can cause
cognitive impairment. The more frequent epileptic seizures and the more severe the degree of trauma, the more serious
the cognitive impairment. Different injury sites affect the scope of cognitive impairment, temporal lobe injury is easy to
cause memory function decline, frontal lobe injury is easy to cause spatial structure and executive ability decline, at the

same time, the combined use of ASMs has an impact on cognitive function.

[ Key words] Post-traumatic epilepsy; Cognitive impairment; Risk factors

Fisifii €145 (Traumatic brain injury, TBI) 5% TG R B A AR A D Re i 3, SM 5

Jil (Post-traumatic epilepsy, PTE) {£°& TBI & UL 1Y
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EA A IPSEN EPS EXU ML E N S S B
ARG B R AT G2 007, JF R
PRI SZMRAR S, DAl AR Y 7 4R s .

1 ARETE

L1 —fRIERZER

[l JEPE 3BT 2016 4F 1 H —2019 4F 1 7 THEE)
PREEEFRBASS 904 B2 B #h 22 SN I B (I
) B 45 B, TR (R REZ) A&
48l 93 B, B 59 Bl L 34 ] AR
19 ~59 %, F4 (33.34+10.48) % ; ZHH A
6 ~ 22 4%, P-4 (11.43+3.63) 4. PHZLTENER ., AR
KMZHEREZMH TSI 225 (P>0.05)
LN G el S N AN Y e g 1 R PNl N
904 P& Bt B=F AR B ZE T o ¥ AR AL UE, T A R
[Eh=e
1.1.1 #adzAE O TBI 46 & 0N 2,
i ki #1 1€l (Electroencephalography, EEG) H#fii2
Wr; @ #HTEF TS P45 (Glasgow outcome scale,
GOS) 5 4y, AMIJE BT . Wik A at 48 Ty
A R 0 12 58 IR 5 B SN BT T & AE KR
I 5
112 #Hmizk O CHE#P; © ks
>60 %5 () e KM HIGk G 5 H 5 B i 55 0k il
B oERA s @ BRI | g el 25 ik
s B 4 B ™ 5 4% M 0 oS #i 2R 0%, 7%
SRR 254 .

45 IR AL, TR : 3 ~ 18 4F, K1Y
(9.93+3.43) 4F, WMEW IR : 2~ 17 4F, 1Y
(9.20+3.43) . RAEMHR: B4 PMH 1K ~8H
3K, BZAEFRFLERTIAL: 10 s ~ 5 min, TBIJR . #l
AT 21 0] = b BAVE A 15 ) oA A
o il OIS AU 27 151 T ik
P 18 19, BUGFREE . R/ RSN 24 1 A
kit 21 s AR AUER 20 4] SIS 19 4], H:
AL 6 B, 25903697 IR 1 Fh ASMs 19 i, ik
FHPIFRLL_L 26 14
1.2 NHEmERE

FEA IR T Bk b 280 BRVEAL T 47 3
fili, RAVF MG &R O NEMER: S5
FIRINHITEAL B % (Montreal cognitive assessment,
MoCA) . & RS Mtk 5 % (Mini-mental state
examination, MMSE) ; @ Wy 3 il i 1042 U 5
(Audio verbal memory test, AVMT) ”': #EHUE/ K
FERICAZ R ML/ b, PEARIRREHLEE 12 424 Tal 1k

0«27 e

WiE, 2R LA I 3 3k, 45 TARRE
M2y 5min 7, 25 4 A2 12 M, WREIER
125 FRRE TAETRE M55 2 20min J5, 55 5 K
W42 12 AR, WK IER B2 W32l i i
T L4215 (B Rey-Osterrieth & 4%
P i % & B2 % (Complex figure test, CFT) .
ZREEEMEEEIE, #EEICICEIE, 20min JEHR
P B2 EOE 5 B2 9% %5 5252 1R s
[ T2 R8T, T 2 00 50 5 SR A i R T s @
LMK (Trail making test, TMT) ”: 43 TMT-
A K TMT-B, TMT-A %R 3238 # 4% 05 #
1~ 25 MU ERSK ; TMT-B A& 7E R
JEAIE I EIE RS20 5 HITE A BE
rhg BRI 8T T T INPEZ2 1 i )
FAATRES ) . WURAHLEITRiZIS, 6 ~ 18 PHXZ
[ AT IAIEA
13 HitFEAE

K H SPSS 26.0 SRt M # AT b, THEAE
HHORHx+s Rox, R RTORILL n F % R
R 215 % WAL 2R O L SR ¢ K, 2L
R HE IR ¢ A6 56 M2 B 2R 5 22 53 Bt (One-way
AVOVA), DL Pf<0.05 hZERHAG I L,

2 # R
2.1 BWASHBAZTERMILER

T ZHAH e X REZH Y MoCA . MMSE, AVMT
J /K FERICIZ . CFT IR ZEF MUZ IS 150 3R
e, P Z )X A Geit 4225 (P<0.01) 5 TMT-
A K TMT-B 1, S0 2H 3 RE2H oy FH R (] SE K, PR
HXF LA G225 (P<0.01) o TEULEE 1.
22 BRANNNEMERNEEIMEZRTEER

MoCA [ MMSE TER & A3 S A4
FEPA G $2E5% (P<0.05) 5 7EMES] . 4E W 41
P B e s L A R R R R, DA
ASMs HmHegiitae 25 (P>0.05) . TEILE 2.
2.3 BWARN AVMT.CFT & TMT BI& 2 ImE =
Xf bk 45 R

AVMT % /K IERICIZ . CFT I &% ML |
TMT-A J TMT-B 78 ZAESI | 02 B S rh
A%t 5% (P<0.05); fF ASMs HE +
AVMT %/ K FERICAZ . CFT B2, TMT-A f TMT-
B A4t #2255 (P<0.05) , 1fii CFT IfZEI 5 /R TG
iiter e (P>0.05) 5 TEMER]. AR08 | S0 SO
e, W0 R SRR g2 25 R (P>0.05) ¢
TEILER 3,
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Tab.1 Comparison results of various scales between epilepsy group and control group

AVMTHEAERIENZ  AVMTRIERIEIZ
MoCA MMSE Short del Lkl CETEMZ — CFTWEE 0 () TMT-B(s)
or elay memo:. 01! elay memor = S = S
© d Y SEy ¥ Recall of CFT Copy of CFT
of AVMT of AVMT
PR ZH 19.64£325° 23.09+2.84° 3.18+1.32" 3.22+1.36 9.60+2.13°  26.09+4.88"  84.56+9.48" 177.33+26.55
Epilepsy
group
(n=45)
Xof B2 24404325  27.35#221  4.94+1.38 5.06+1.12 14.40£1.99  33.19£327  63.85+8.17  137.40+17.65
Control
group
(n=48)
F{4 0.150 0.528 0.019 3.854 0.160 5.021 2.412 11.450
P{E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

e SRS "P<0.01

3 g

TBI e R0 fc 5 L Rl 2 —, PTE -
Y & 2R #. R 5% ~ 18.9%, R Al 55k 32% ~
50% "o BRI R AEASFIF AL R, Rl
XoF R8O R ™ B, FEEERIUAA
ARt B 7 T R A" B R
W, 520 R AR D BE AR OC R R A 4 . AR
14 SCACFREE WO RE . R AR | SO AR K&
FHZG R4 BTN PTE IIRFSEED, A
% LIRM O E, G BE MR, B2k
NN I ;& S A TS [ O 9 NS 1B S i =i T
¢, 23 R E5H B TRE 1A 700 HT o

A BE BN, WO AL 5 X BE4L7E MoCA |
MMSE., AVMT Ji/ £ IERIENZ . CFT I ZEA0 =142 0
5. TMT-A J TMT-B ¥ f 5%, $#&/R PTE 8%
(ICtL, 23 R S50 XA TAERE I i R e . AERT A
R EAEIRS T YA | E AN A A X A AR
<l W/ BRI G O5 ANE E R .
P E AR 7E AVMT 6 /K 3R {012 . CFT Iifi%E
A2 TMT-A B TMT-B HE{EE R 7E AVMT,
CFT [4Z J¢ TMT 55, i IR LL [ ASMs #f
P 1 Ff ASMs 9B FEACE ; T R INTE
PRGN, AR, S0 SRR e R, 40 S DR R A v
T 2R,

Shehata %" JRH, W & VEAR (B A K& A1E
1R UL ) BA DN ™, SRS R —
o AR LA SR R, T O A
g, HEMZITE TR, M= A AN ] i
g, mAS K PTE R ARG N R 2
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—, AIfEIK 25%, G R v AL R A, ARl
Bl oR, HFEFRNAIENERNEZ —, &
TR TG 73 J V1A 24k M ki 7 e B 4 PR 2 1 358 o
P22 BRI 0 52 00 M A S I TR] A4 e A Y
RURPE B = A R, B A T RE R . R AR
W LR ETE A ERIA R 2R, Rk
B TSV & R R ) e R S B RN ) AP

WFFR R, it 32 5042 D) REAR G, Bint 3
BE5EPONMIGE, g E ., PaTEhae, #®
MTFEAE & IR, 10580 B AN [R] 5 [ A TR 30 3 915 il
A AR . AVMT 4 KAER 102 F 2 S e 5034
KA SC BRI TG ICIZRE T, T CET [l 2 I g 3= %L
S 5 R PE SR BRAH AL E 25 [ IE 12 BB T o AR
TR A B AVMT M CFT [4Z 0 56 %43
W RE, BETEEAN 51D SN % R G AR i
s KA TT A" . CRT IR ZEI 565 FF
PR 2 B Z5HEE S, TMT 056 LA T2 RE, A%
BB CFT % & TMT I35 H
HlFRAL R A AE B 0 25 55, HOAT g S50 A dnais v
166 2 40 A - T o 22 B S A2 4 K o A 56

Pavel” ZE4RE, ZFh ASMs K & 25k BE ]
BEINAPE, JFRA M, ARAM WAL
ASMs W B TEILC X PATRE ) R F A . B4
IR, i HZF ASMs # il R AER B3, Ui EAE
B SO G B, TR ARG YT, TR et
HI4R T =y, Al s R B i . X TMEYR
PE PTE B35, W5 84 T WE 2R (Vagus
nerve stimulation, VNS) | i &K HL Ml 3OK (Deep
brain stimulation, DBS) “E# £ JH ¥ J71%, 7D A&
VEMIRIES, PV ASMs I RIVEH]
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%2 FR4E MoCA K MMSE ARt b5 R
Tab.2 Comparison results of MoCA and MMSE in epilepsy group

BI%L 151 (%) ]
Number of cases| cases (%) ] MoCA MMSE

15 Gender

J Male 29 (64.4) 19.66+3.61 23.10+2.85

4 Female 16 (36.6) 19.63+3.50 23.06+2.91

F{H 0.173 0.105

P{E 0.978" 0.964*
iy (F) Age (Years)

<30 21(46.7) 19.81+4.08 23.14+3.18

>30 24(53.3) 19.50+3.05 23.04+2.56

F{E 2.586 0.950

PfA 0.773 0.907°
HMI3R R (4F) Course of trauma (Years)

<10 20 (44.4) 20.25%3.99 23.55+3.03

>10 25(55.6) 19.16+3.12 22.72+2.67

FiH 1.583 0.354

Py 0.309* 0.335"
RN FE (4F5) Course of epilepsy (Years)

<10 25 (55.6) 20.00+3.74 23.40+2.86

>10 20 (44.4) 19.2043.29 22.70+2.83

FiE 0.474 0.048

P 0.456 0.417"
KAESAR (K/H ) Seizure frequency (Times/Month)

>1 22 (48.9) 17.95+2.92" 21.73+2.62"

<1 23 (51.1) 21.26%3.35 24.39+2.43

Fig 0.939 0.472

P{E 0.001* 0.001*
35K Causes of traumatic

MLBI 50 Y Traffic accident 21(46.7) 19.95+3.91 23.00+3.33

b EA 477 High fall injuries 15(33.3) 19.80+3.61 23.80+2.34

HAh Others 9(20.0) 18.67+2.50 22.1142.21

Fig 0.428 1.018

P 0.654 0.370"
15257 Injury types

P41 Closeness 27 (60.0) 19.70+3.76 23.15+2.92

FFHif: Openness 18 (40.0) 19.56+3.26 23.00+2.79

FH 0.285 0.224

P{H 0.892* 0.866"
PG FEIE Degree of injury

/v #1 Mild to moderate 24(53.3) 21.25+3.65 23.92+2.93
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HR2
B ] (%) ]
Number of cases| cases (%) | MoCA MMSE
i Severe 21(46.7) 17.8142.34" 22.14+2.46"
FH 4176 0.244
Py 0.001° 0.035°
5 ERA Traumatic location
ik Frontal 20 (44.5) 18.35+3.68 22.10+3.19
Wi Temporal 19(42.2) 20.63+3.53 23.89+2.60
HAbFBAL Others 6(13.3) 20.83+1.17 23.83+0.75
FH 2.605 2.323
Py 0.086" 0.110°
ASMs
1F# 1 kind 19 (42.2) 20.84+3.40 23.84+2.54
2Fp K LI Above 2 kinds 26 (57.8) 18.77+3.42 22.54+2.96
F{H 0.003 0.969
P{E 0.051° 0.129°

T SR SRR R I 200 "P<0.01; “P<0.05

£ 3 HA AVMT.CFT & TMT AR LE 4551
Tab.3 Comparison results of AVMT, CFT and TMT in epilepsy group

%151 (%) ] AVMTHEAERIENZ AVMTRIERICHZ CFTRIZ  CFTIfiZE
Number of cases Short delay Long delay Recall Copy TMT-A TMT-B
[cases (%) ] memory of AVMT memory of AVMT  of CFT of CFT
5] Gender
% Male 29 (64.4) 3.17£1.39 3.17£1.39 9.62+2.24  25.90+4.90 84.48+9.71 176.38+27.88
4 Female 16 (36.6) 3.19+1.22 3.31+£1.35 9.56+1.97  26.44+4.98 84.69+9.37 179.06+24.73
F1H 0.381 0.124 0.099 0.000 0.058 0.769
PIH 0.971° 0.746" 0.931° 0.726" 0.946" 0.750"
Al (%) Age (Years)
<30 21 (46.7) 3.29£1.52 3.24+1.48 9.81+2.54  25.90+5.46 84.38+11.01 176.52+30.52
>30 24(53.3) 3.08+1.14 3.21£1.29 9.42+1.72  26.25+4.43 84.71+£8.16  178.04£23.19
FAH 1.542 0.660 2.501 1.149 2.839 3.789
P1E 0.613* 0.943" 0.542° 0.816" 0.910" 0.851%

AMIFRER (4F) Course of Trauma (Years)

<10 20 (44.4) 3.40+1.50 3.45%1.47 10.10£2.53 27.15%£5.73 83.00+£10.42 172.40+29.19
>10 25 (55.6) 3.00+1.16 3.04£1.27 9.20+1.68  25.24+3.99 85.80+8.68  181.28+24.11
F{H 1.837 1.156 2.248 2.966 1.437 1.772
P{H 0.318° 0.322° 0.161° 0.195° 0.331° 0.270°

AR (4) Course of epilepsy (Years)

<10 25 (55.6) 3.32+1.44 3.36+1.41 9.92+2.38  26.76+5.37 83.12£10.42 174.16+28.62
>10 20 (44.4) 3.00+1.17 3.05%1.32 9.20£1.74  25.25+4.17 86.35%8.06  181.30+23.83
Fi 1.242 0.418 1.167 1.126 1.597 1.628
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gk3
BB (%) ]  AVMTEIERITIZ AVMTRKIERITIZ CFTZ  CETIfG2E
Number of cases  Short delay Long delay Recall Copy TMT-A TMT-B
[cases (%) ] memory of AVMT memory of AVMT of CFT of CFT
P{H 0.425° 0.455 0.264* 0.308° 0.261° 0.376

FAESER (/A ) Seizure frequency (Times/Month)

>1 22(48.9) 2.59+1.05 2.5541.06 8.50+1.41" 23.36+2.92" 89.14+7.49" 189.50+23.17"
<1 23(51.1) 3.74+1.32 3.87+1.33 10.65+2.19 28.70+4.99 80.17+9.23 165.70+24.66
F{H 0.498 1.755 3.343 7.401 1.022 0.551
Py 0.002° 0.001° 0.000° 0.000? 0.001° 0.002°

45 LA Causes of traumatic

MLBN &3S Y Traffic accident 21 (46.7) 3.14+1.59 3.14+1.42 9.5242.54 25.67+5.09 84.19+10.47 175.81+29.70
EEALBA Y457 High fall injuries 15 (33.3) 3.33£1.18 3.47+1.46 9.8741.96 27.27+5.44 83.87+9.66 175.80+24.97
HiAth Others 9(20.0) 3.00£0.87 3.00+1.19 9.33+1.32 25.11+3.18 86.56+7.20 183.44:+22.98
F{E 0.186 0.385 0.195 0.686 0.247 0.288
P 0.831° 0.683" 0.824° 0.509" 0.783" 0.751°

1144254 Injury types

4141 Closeness 27 (60.0) 3.19+1.39 3.22+1.45 9.5242.08 25.89+4.79 84.74+10.11 176.63+29.29
FFiis: Openness 18 (40.0) 3.17+1.25 3.22+1.26 9.7242.24 26.39+5.14 84.28+8.73 178.39+22.60
F{H 0.012 0.023 0.454 0.454 0.573 1.566
P{E 0.964° 1.000° 0.757° 0.741° 0.875° 0.830°

AR EE Degree of injury

%/7R 74 Mild to moderate 24(53.3) 3.63+1.41 3.79+1.38 10.38+2.30 28.13+5.22 80.9249.07 165.46+25.80
H Y Severe 21(46.7) 2.67+1.02° 2.5741.03" 8.71+1.52" 23.76+3.22" 88.71+8.31" 190.90+20.57"
F{d 1.647 2.693 2.437 5219 0.845 3.259
P 0.013 0.002° 0.007* 0.002* 0.005* 0.001°

FERA. Traumatic location

%56 Frontal 20 (44.5) 3.68+1.29 3.74+1.37 10.3742.01 24.05+4.82 89.05+7.53" 189.70+21.09°
Wi Temporal 19 (42.2) 2.55+1.28° 2.55+1.23" 8.65+2.21" 27.47+4.93 81.53+10.77 167.95+30.13
HAbFAL Others 6(13.3) 3.67+0.52 3.83+0.75 10.3340.52 28.50+1.76 79.17+2.86 165.83+11.86
FiH 4.776 5.232 4.103 3.632 4.932 4.552
Py 0.014° 0.009° 0.024° 0.035 0.012° 0.016
ASMs
17 1 kind 19 (42.2) 3.68+1.29 3.74%1.28 10.42+1.98 27.63+4.79 80.21+10.36 163.84+28.13
2fh K LA = Above 2 kinds 26 (57.8) 2.81+1.23° 2.85+1.32° 9.00+2.06" 24.96+4.72 87.73+7.49" 187.19+20.78"
FiH 0.001 0.026 0.038 0.157 1.985 2.976
P 0.026" 0.029" 0.025" 0.069" 0.007° 0.003"

T CRAGRIE T © RN E T Z0¥;  "P<0.01; "P<0.05

SCHRAGE, A0S SCIOREE SO R 00 7 18 ~ 60 %/ Z[0], JFHEBRSCH 5 11 KA i il
BENHIIREMERIN R, W, SO PRI REifi . seoh, Pl ik €145 K50 ik
AR SO S R R, WP T AR B RO R, BRI R S HIT R B E R TE G
AT T LR AL , B AR I A bR R ARUFERHER, PTE BE AN E, 1%
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RIHICL | 23 A1 E5 K S AT RE T 0 T B, A4
TR G S R AR R | B AR R R P
A K ZFf ASMs (i f HAHSE . XF PTE B H N
RTINS T, I R 5.0 3 AT AR Y
SR NGk, 3 B WA AEIR T R 01 st AR .
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H#, FE#%, &', D9, #yE, 5"

L B EERERFE— MR ERE HZNE (B 710032)
2. BTG VG SRR IR I A T (B VS 710032)

Rkt T4 5 B

[HE] RrMEFRAEAR (Focal cortical dysplasia, FCD) J&F [ i & & WL —F, i Lo 1T o
PR AT S B, B ILEMEA MR B ILAY IR R . 2011 4F E PRPUSIN B S XT FCD #E4T T 1RANAY 025, BT 12 hi
FFIGIRISWORTSE o (HREE & 22 Fp A A IREUR S, 2B T IR AW A TIE LT, IR gl st (2212
W%, LIRS B SR RIS A2 1. b4k FCD B8R A LI B2 SBTE AR B BB, AR SCX FCD 43726 5 %
PR T A B L It L] L BB, I PR AL 2 AR It R AE—2538, LI FCD MRS T ikt — e 5%,

[X8EiR] RlHEERATEAR; BUW; 225 W

1971 4F Taylor 45" 228 T 10 BilEEZ F AR
TRST BMEVR PR B, I ZH 2 B A A A ] LB
S — JZ A A K BT RCE KT I 28, T
B H e R Rk e B2 B & B AN B (Focal cortical
dysplasia, FCD) ., FCD J& T % i’k B WiJE (Malfo-
rmations of cortical development, MCD) i —#f, M
ki iz A 22 O RS A T IR A . A BRI B BRSBTS 8k, T
R R BT 2 L 2 A Kk . FCD
A2 L MEVE O e B DL IR R 7R SRy kMR RO
H1, FCD MR RLH 5% ~ 25%" . TR /B
Hr, 29 40% ~ 50% R T A LA 20% AR T
AR BB N FCD ™Y

1 BMERREEARBSEREH

2004 4F, Palmini 45" MR4f & 757 16 W 4 22
I FCD 43 A2, BI FCD 1 B (CW5IEMZ )
A ECD 11 B! CHWIEAIZI0) o 2011 4F E FRyUmiing
% (International League Against Epilepsy, ILAE)
P T MR =K R G, Hrf FCD 1 A
e EZAL (FCD 1 a) | Pl 43 22560 (FCD 1 b)
MPF RS (FCD 1 o) FCD I KR Bz i 4y
BEREINCEARRABIE SR, A
(FCD ITb) s o< Bk4nfig (FCD Ta) s FCDM ALY
RN AT R BOR Pt %A ¢, FCDIlTa A1 FCD b

DOI: 10.7507/2096-0247.202209014

HA4TE, BRAKAFLSL (81871007) 5 AHFERE LA
KA R E FFF % (2017YFC0907702 )

#EE#H: W# A, Email: yanchund@fmmu.edu.cn

Y3 91 55 i B A R0 RO AH OC MR A O KR
FCD Il c #84 5 1fil & Wi JEAH AR, FCD b 5 A= i 44
AT H A F2 LA AR E

AR ILAE Y FCD R B8 2 T
I RIZ W ARG, Hi253 28 R G0 3 Bk T L ZH
2 WA, ST Oy — . 4Rk, B
G AR ARG A BORR TR, "2 AT 145
G RARAR W FCD 43 283047 178 (O I 4F
K FCD KM B K 1) o 2018 4F, A&
TR T HLURIE AR AR N A2
WiJT %, B Bis RAFBIYA R FCD IH2E 0 FCD b
B, FEGIACT FE it st SR 8 0 R B L 5
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T 2 UL M 2 RGP 2 —, W S RO S | R A, JE U B (People with

epilepsy, PWE) JL AR A1 il , MVARAE /& PWE fie WAL AR AORS Mg, L — 0 0k TR 19 46 s, I
TN RAL SRR FRT, WO AL IR AT AR 5 AR IRZ IR | IR R BRSO I AR AL | 3
Ak RIS, BRI RS R SO 1 AN T B A 2H B 23 o B H R S B ARIE P S R A T 250A , RUARIRA TG L fE

Rz PH 2 PERTEAILR I PR, 12T, Ry P AR T

(RBRT Wi AR; SLoie; 20 )7 rEpL

FIABIE 2 W £ & (People with epilepsy,
PWE) e i U3 B ARG A , 0 5 AR 2 [B] £
TERUMIKFR, —H B RfER R BT, Xt
SEAAR SBT FEAEIR T ROCR AN SR AL S BT & A
254 (Anti seizure medications, ASMs) 1T 2 P
% MRZGARMMEAR AN B RO o FH B4 1k 4 ¢
FE ASMs. AETE it MR AR e AT A
P AR DL B A P ) BRBS B 4 ] . R
X A B A AR IS A — 2k, B TETE R IR
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TR, DI B AR R B e AR AR N B
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IR 2 8 1 28 50 5 TR 26 AR L 5 R 1 J
RN 2 RGNS EBR, S 2Bk 7000 J7
No PWE F WAL B A 5 Il 28 R G0 . A Al
RGP SRR BN o TR i R G 2L A
FEIVAES . FE . B EE Z SRR . [ HE R R
TR ORGP PR AE | DA R AT " o, eH
L PR o 2R G 4 RO R R ARAE™ . SCHRIR I
PWE [R] & I HIARAE (5 20% ~ 559%™, X [i1] 7 [ 4
229 TR EBOR A (N BT | SEERAFSY . A
BRI AE)  XHIAR A IE I AN ] (SRR AR
R BRI AR (R E . RATH
HLTN2EE) AW AR, REEE AR L
FR L Wi E 2 A AN [R) 8 X5 52 0 1 2 98 3 1Y)
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lobe epilepsy, TLE) IR &R tne i, (HAFH R
fR) 2, SARAE R Bl A LR s 2 i (AR & A
SR AR BRI K ) B B AR R A O AR 17
NS B, A E T AN R4S B S
SRIAR R

2 EREZE

5 e SR AR AE £ B8 PR 2R 5 22 0 T TR R Y
R, DA SR MAEY R IRIT IR,
ZR ) SN - PR RN 1) A Sy TP 2 L R
ROCTER T ARG v B REAR, Kl &3
FE 3 AR IS RO [ BB AR )
AR EEBH XA GRS R, B TILA R
DR S R A /B I RE S, ELARIEE T AR E
R AN FT T [0 K 55 o IR 5 T, AR
5 ASMs 77 F/ SO AR 5 BOBUR 1 i A KR AY
XU A O, 3 ] BE SRk P XL ] 5 AR ) 95— 3
PUY Jew WA DGR FORA & AR,
A IR WU A AR A0 15 AT AE 22 Yl 2 1A
5K, B A SN — U A AE RGN 38% AOAAR A
TERTREME" . BB TH, A R B L R v
TEAEHT, R AN TE R AR S ™ 2
[ ER R, BT — B0

3 BEVH

AT AR S R AMATRAE AR G U — 2 HE e,
{ELH AR5 € 2 W1 R A B DAL A Ak R L A8 S
E, AL AR SR A LR R, ] BERL ) 524
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3.1 MEEYZEIE

R KRRz B2 5 Rt #E, Hr s-
¥l (5-Hydroxytryptamine, 5-HT) | & & &
(Glutamic acid, Glu) J y @A TR (y-
Aminobutyric acid, GABA) 750 M AMABSE 1) & 9
PR E AN . Z000m K S R AF R, 5-HT
RGN T 5 i HL ) 5 % DI AH oG, A4 5-
HT 7E 5 il Al 153 5% . 5-HT 1& PEFEARR 5-HT 32
RER TS SECS-HT S5 . T k-3
-5 I B %h (Hypothalamic-pituitary-adrenal axis,
HPA %) 3 24 A P g IR AE P 2 1 %
HIVE R, 0 ARG 48 3R -1B (Interleukin-
1 beta, IL-1B) 5538 %, fiff HPA fllid BV ER, 3K
I P B 5T st ) T 2 AR R AR LS 2 —5 5
PUHBAE Y ™ AR SR AR ™, LR BIAIE & At
5 Glu KIS, Glu IEHERIN. Glu #5184
HATIREFRAS . BT Glu ¥ B 535 55 ] 5E 5 UM AR
MR A, T Glu 43 fifk it F0 4 24 It e & 1l I E
PWE Ky 2P e A s>, (I A Glu & i
Z, ACHACE SR, 38 St A AR iy XUy, B 540
AR - E L AN E . GABA JE K& R G il
PERR 22386 5T, GABA & s /b | M) 5-HT /9533
SEXTAMAR Y AR S —E AR, IR IR 45 Rk
WL I ARAE /Y TLE S8 35 Il 5 WA 1 3% h GABA
R,

WAL, AR X K 38 18 25 -4 (Aquaporin-4,
AQP-4) TR AN, AQP-4 T REA EE F 7Y
THRERERT M5 AW , AQP-4 BB Rl FEAT B2
TV IG5 240 JE ek /> K i P 22 240 B P A P, R e
JAREER" . XL LA K A 4F PWE ST %
Y, W5 SRR AR S, AR KB K T B AT 3
M A R, AR b, ) S BUE & W
SRR & AE
3.2 RBFNRAEHLH

RAETEROW T A EZAEH O i Z e, 4610
G . ) 25 PN X S P A PR A R
AT | A R A R B AR Y I
PRIRBESE, 42 R M4 7, a0 IL- 18, IL-2. IL-
6. b4 K ¥ -B (Transforming growth factor-p,
TGF-B). T4 & -y (Interferon-y, IEN-y) FlffIEIRIE
K F-a (Tumor necrosis factor-a, TNF-a) %25 |#2
FIERIE AR AIL i T BELH ARy, EEEEHARAE (Major
depressive disorder, MDD ) i 3 113 £ 4 i K - IfiL.
TR EE R " s BUIMAR 25 IR YT AT L X — it
T TEROFTIIBIEE R ERBPTRIT I H ASMs 1RYTAE

©39.

NG AT U T IR YT TR S R ARE ™
3.3 fEMHLF

T 2 — i LABR 28 I8 3 W 3 28 A RRIE Y
Pl 2 R B Ke B 22T S B A B IEAE e Y
MK S PWE BORS MR A 6. K
220 5 R A vh AL I PR 36 3 & AR 01 3 3 19 7 A
. HPA %1y RE A5 AT B V5 R0 14 fisi 19 2 o
FFURZE R WA, sh YRR ST T A
R 2 AN SORAA L AV A% A0 =5 X A )
T 22 [] 1) O 45 S8 i =X, ax S SR B mT REAAR
i S A AN R AR 3 R 22 ) i A B A AT
Ko WAL, BEA MK R B AR R 3 AR AR
(functional Magnetic resonance imaging, fMRI) fiff5%
W], XS R 5 PWE IR0 R VEA K.
P KORE P RV 7 KM DX 38 2 ) O 6% i 42 1Y)
e e B, S ) 2% rp i 45 5 AT RE 23 1Y k)
PWE K505 1 5 b, O nT g S Bt s ™,
3.4 BEEMH

A 5T R WU SR & A s R 2=
5, il 4% B et i MR8 it oA 15 2 I A e B
KA B AT et — A A e i 2 R 2 N 2K s%, JF H
B - AR R E 2 CEEIEN . TR
i Sk i 55 RS B IR BFSE K L ATP1A2, SCN1A
Fll CACNAIA FEH (15875 o 2 FROHR (I T R AR,
DA B AE A 28505 BORS A 3 I ik A AF 5 b ke 3
VRK2 B PR At A B 3R . H AL
D7 A R, R b i — 2P o, 4 B
JSEAAF AR L B AR A 30 1 254

4 IRz

WL e £ IR AE R B e R 3 AR 415 55 1 1]
KR A RACTEH] | RAERTH] . AR AR IR
o RAFRTI SR B BUSTER | 2 WS AT IR AR
R 25 s, JFBEE AR MR o & A 18] 39 2
PWE i WWAIAERIE S, KRB HE, S0 &
VETC BB I I AR G, A0 46 7 AR, OB 25
7 SRR 2 B A, I AR S DT o B S OG0 R
PRSI R BUAE A 0 A VAR B i — R 23 K 2
P B A AT S A, I N AR T LIS ik
e AR A A A R R R A A AE B
RAFSAMARAE © Wi 4 1A, SCHRIGE 2 8 A
AR LR 10%, 38 5 U1 DR TS SO 1 a5t 1k
(AR BLE ™ AR IS AR R B 5 5 WL
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5.1 SHiRE

Ttk At S8 AR AE 1Y) 12 Wt IO (7] B AR -5 90 410
ARAISWTbRE . W+ B 2014 45 E PRHTIN 3
(International League Against Epilepsy, ILAE) {5 X'
O #ZDWIRIEFE>24 h EEF M (SO S &
YE; @ —WARE M (B E) k4R, I BAER
K10 N, FRUCRAEXES 5 PR AR AR R A S
B FE R XU AR 24 I (= 60%) 5 B 12 Wi - Tl i i 25
B

TARREIZ Wb . A5G 157 T A= AH U Broks
517 M B335 (ICD-10) B 3€ EHARAE A 12 W7
Pl (DSM-V) . ICD-10 75 % &/ =0k
(H g kv . Pigsh = FBE RS PRI L
A H A DUREIR (R i R IR A FePPAN I
FUEREAR . B ARSI IO (IR D AT W R AR
WL B ECE AR AT | BEIRBE AT, AT
%) RPN 012 . DSM-V 5 B 2/ =A%
OIER COBEARTE | 228 240 Kl Rtk ) = —
RIUA A DUEAR COSEAMAR . D4ERa R R U
W R B AR AL | BEIR BT | RS RS s R
BB | % 57 BT AN A2 | 3 g UK S T TRk
R EEERE ol | RO TIET S AR
MLEATEN) #1112, [RES ICD-10 & DSM-V #J%5k
BEWE =2 F,
52 HRER

I PR HETER X PWE 2 8 I ARYE £ 7 (844 4L
ATk, P24 118 PWE it aym Rt 1
PWE 2t S8 HIARAE 76 B0 A, BRI T A A B i g
AR A e 3 R o 28 2R G I RR i 5 - R
Ji B (Neurological disorders depression inventory
for epilepsy, NDDI-E), KA H &% 5 T, ETF
I R B, 2 2R Wk, T SCRRBUR AR i
%% (Chinese neurological disorders depression
inventory for epilepsy, C-NDDI-E) JiF PWE JL i
AR T A, LhRSr>12 40 R 5HE, BA & R
S AU EE o 1 WD PR A 208 Bl U5 R (Mini
international neuropsychiatric interview, MINI) &
WS HEIE" . 20 R T YL S AR
SiE ARG R PR O A 12 W, R M EA [R], rp SCRR R
# @R 7] % (Patient health questionnaire, PHQ) H
ERIE R 2K (PHQ-9) AT HI THMARYE 12 W LA K
FEEARRSE L BUMER LIRS T RCR IIIERE 5 DUR IR
AR E % (Hamilton depression rating scale, HAMD) .
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DI wa B & 3% (Beck depression inventory, BDI) AJ
FFER R IE A AR A ™ s O TR TR
5 AR & 3% (Center for epidemiological studies
depression Scale, CES-D) "z JI FHIARIE IR 4] 20
iy, BEREAR B AT P AFAIAT R (the Geriatric
depression scale, GDS) Fifi#r . Ilffi 1/ 8 WG £, Il
PR & Uil 2 KL A il FH i 3R %) PWE #EAT i 4, LU
S A2 WG 0 L RIS A

6 TfhKiaIT

6.1 Tk

PWE SHRAE IR 7 H A 2 52 304 il B & A
FoE A G fAMARAE R o VAT SR IS ALEE 25 IR 9T M
259697 . T PWE 2% 8L VR M A &
VE, TEIRYT I 225 8258 . T AR5 J7 1 K BB)5 e 1
HEJE TR BB S5 RN A e S Y R
&, RS B MRS B 2 R I ASMs OF
TREEAY) . TR eV RE . FENLER .
e CHLVGHL) o WM RS Bl s S A/ B8 5 B
) S5 P LA I A RS FRPE Y ASMs (TR
REPEF | BRI s =) o a5 ABES
F ASMs (R PG| K200 ) R P BT AR 25 1Y
o DB 2 U TR LA I R e SR Y
BE™,
6.2 ZHYIATT
6.2.1 FEMAAG S  HEWIE LT ASMs 7Edk
BRI AR R AR, EEAE PR A
Frit M AEMARAE R 25809097 . B ETHER 73 ASMs MY
SUEF TVRITIN , 38 TIRYT G 26 B . £5 1R
AR, WA = | W AR RER R
TR H 0 e JR AR A8, R A A T M A Y
HIEHZ IR SHI5E =8, Ak &M R AE
A E R AR5 =8 | RV 5 RO P,
6.2.2 #apARZhdy 125Nk, KT PWE LS
HBAE AR 25 Wi o7 0 v] TR A FR L TEE K P
ik, 6 KREEHUIMABL Yy rh, F2W J =R HTImAR
24 (Tricyclic antidepressant, TCA) . W 5-HT
PRI 57 (Selective serotonin reuptake inhibitor,
SSRI) , 5-HT-2< 1 1 IR PB4 (Serotonin-
norepinephrine reuptake inhibitor, SNRI) . & #ff
FE W] SSRI FIl SNRI J& i Ht ;B ARG T 19— £k
250, RIS R A AF AT REEAC . BRI | it
2 R AT, Rl AR P Bk 22, B R AP
FEROAN 22 AES . Gilliam 26 BF9E R 52.8% %
Z 4 il AR B 25 3R 9T 0 PWE VAR IE 15 2 22 f#% .
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Hovorka %™ P44 T P BK Y 22 7E 43 {41 f A FARAE
) PWE s 973K, i1 38 HAMDIF4r7E 4 Jaig
M 21.5 B FHEARE 14.5 (P<0.001) , 7E/\J& I Ny
9.9 (P<0.001)
6.2.3 HmAREAEA  ASMs HA AR 251 sh )
FHEAEMNE T . TR0 ASMs 1, RGP,
ARG AT L Z R R )2 CYP i (Cytochrome
P450, CYP if) RELEFM, N IKIREE CYP i
BRI 7RSS A% ASMs H, LR P S —Fif
55 5 0, TFERLER7E K T 200 25w 1R i
TEAFESM, =18 ASMs A E 19251080
SRR, 298 A A EAE A i e A . A,
KEZFGTIAR 2y B B 24 my s, Hrh—2en] LI
Hil SRR . — MM E, HA B SRR
ASMs HESRTINAR 25 1935 R, Bk ASMs 7] i SSRI,
KRV SR 3 (A LR K T B 2 25% ™. SSRI
FICHIEFPUTT F ARV, & CYP2C9 Hlfil5H],
AR5 R Z 0 RN TR G R R AR FAVE T, i At
FIBTANAR 24 T A R A 2510 3h S AR ™
6.3 FARi&IT

PWE il 25 E i (Drug-resistant epilepsy,
DRE) 83 S AARAE Y &% =ik 62%, HHt MDD
)RR 30% ~ 50% . F-ARIAIT S DRE It
SEHARAE il A e RE, FAIHFAR AT DI i A 1Y
BEARA NG I A R TS, BRI AR AT 4 XU
i o FARRAS IO A AE LS B & T2
7o TE—IXF 615 B4 32 B TR 1 R AT G
WAWFFE R, 50% BB TE 10 4F S54RI A W A
PE™, B T RE FARFAIARER . BLab, 2k
JE [ Fi5i N 22 0 AR5 B R IR YT X DRE 2 4
ABAE S — P24 L AR BIRIRYT 715, RS A 2L
3% PWE etk
6.4 1LIEBYT

O BIE T X e AR AR A A T2 T
OB, F 3R/ S PR AT, AR T
T #E T AT R RERYT D
HEF (ERSAN NER) Sk 2, 3
TR e BB AR NG R A B s . ILAE OB
22 TAEL ) — &5 UE ST, B R K- &
&, WY, (BSOS R =
FEAREE B AT O BRI TR X B R KU
TR A AR L LR RS RO AR . RURRTS [ s i 1y 41
18 2 A L B 28 PR UK i A 351 8 1 AS [ 28 551 ) 47 B AS
YIRYT SRR R RE TE R AR 0 B, DR R E
ZRZRFEIREMREA

e4] .

6.5 MERIHITE

X T HRUER 250677 ICRL . RTARH BT AL
ARG R TR A WRS, W LA A 2 T
%, AIE KT % (Electro-convulsive therapy,
ECT) . £ EMZ 0¥ (Vagus nerve stimulation,
VNS) FIH & 28 i 7% (Repetitive transcranial
magnetic stimulation, rTMS) . HH ECT 2RI &
P R PR AR 1Y 1 R DT, R E GIEWTE
PWE g A% . WFFCIESE VNS 721G YT
DRE R IARAE (B35 A 25 /E ™. v TMS BAT
RTINS, 15 H AT T B0EE
6.6 REFTIE

H Hi ik &7 h AE KB (Ketogenic diet,
KD) 7E /50 A A J7 T 1Y DAk 15 3 78400k,
M7 EL AT REXT 42T PR & AR A 20 KD X g
(G285 A Z M LE, 5 ADEs HLHIAAE, JFA
ZFETELH], A AL HE T o — e, (3
HS R TR AIRY PR AL R AR B AT A T

7 BERAE=

£i b, PR PWE JE BRI AE F) 5 1 B R i
5, (EIE R A R, A g R AR AT A
2, X — EUR MR P I B EORBE . Rk
BIFFEIE SN S S AE AR SCHLR, A7 B T I &R )7+
TRt L K A% PWE L SEIARAE s 52 F0 i 5
TR RA5 R .
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JLR 101U 5% 0.25 mg, A JLE N 30 IU 5 0.75 mg,
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mENE 1 B, 564, “RAETEEIR
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REARTEROR " o ABEE AR A EUR SR
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@ 2 As0E T i 15 05 Al A @ Al
RIGHBUE; @ FREZEAE o Sk R 1l A8 % T4 1
1% (Magnetic resonance angiography, MRA ) 7 L1/
W, IEWRA: iE 105 mmH,0, HApHk
EGRILE 1. A SRV R B S PUAER .
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PETCT) 7~ : PRI ERER T4, i &,
SEENH, fP /N R, 2w A B
PEVERG 5, T LA SR e KU ie KA 259 (Anti
seizure medications, ASMs) YT, Ffiii 3 > H A
T A A, BRI

2 %B,67 %, CEEMERANE
12 K7 ABi. BET 12 Kui i Bik R %R & =R
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KAEBARANG W2 AN, AR _F# . ek R, g
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B, X S S AAAE o il SRR | XU 2 FR AR 2 B
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5. fili R 204 mmH,0. HAKAEL LWL 2. H
B G VG 28 A BB AI . 19E GABABR 41t
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(K 2) o WHS CT /R Bl 15 5%, & L0 2
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KRB RAE" . ARSCIRIE PR, RIRAFRTE
60 % Fid, LI B A i ZREtk, BRI =
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PR DUROR S, R BEA0 4 9878 (Rt | o U
BESO) LR EE ST TR DU R
(Copy number variation, CNV) H iz & UL [ J&
Xq28 XIRNFEF EE =AY, T Xq28 Xk
TAFE RN, X R AL D
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oG, P s S LB g o BT, 2% IR AR L R
18, 2k 25 A ik, R Wk AR (R 1))
(1) o AMBE i a4k iR #2755 . D Dandy-
Walker ZE51E; @ BEHIRRAEN; O MK ZE G M 5
WAGS (8 2) o TR Wi 0 4 AR+ 17 91 4
R O XU g = = AR XRS5 R
PR E A I R ERIBRY 7K, AT iR, @
i B R RS 908, R AR 5 BUA R P46 G &1 1) B 1
Ve, BHTES; O M RGN R, A2
#I Dandy-Walker ¢4, AT ; @ Rl 552
R HRFERIE R . /N LA 80 BRI B 7R S 2% |
B2 EE RAG % — . B0 AR R
(ﬁﬁﬁﬁbiﬂi&%ﬁﬁﬁ%ﬁo

e LA NS AR S, OB L ik
i, ﬁ{EEZ”FFi‘%IQﬂ{m'%&ﬂn{F TG,
e at B E AR g0 i e i, 45 R R L X B
PR Xq28 XIfifr R, TR R BIK BN 042 Mb,
seql GRCh37/hg19]Xq28 (153,205,141-153,624,207)

x2, AU )L X @i K 2 X 8 i FE7E 2 M LY

#[ﬂ

AL B, A BOENLT 153,205,141-153,624,
207, XA OMIM FE[H 2 b AVPR2 JEH (4
5 300538) FFAENM 3 ANKEEK: OPNILW,
OPNIMW ., EMD, il PR I F2 5905 AH 5 () B0 &
[Kl. MECP2, FLNA, HCFCI1, ¥} Xq28 R 54
TR DX, AR A s LIl R 38 30 B AH DG Bl 4
A RN AN T g R, Wiz h Xq28 HE LS
E o Ji X LA B AR N F (K] 38 1o 45 D #Ap B%%IE
(qPCR-SYBR Green I Jufhi% ) , ety Bon LA
FHEBIEF, IR LI EARFERA R, %4 %’uiﬁﬁ
H: A5 2 (De novo) o

Wit 7E Xq28 EHEZEGAEH, A FEER &4
SR T P A 1 B I R e A R AR ] o 28 ) B e
BB G, EE4I4E MECP2, LICAM, FLNA. GDII,
IKBKG, IRAK1 %™ Hr MECP2 %K 84 fF 3k
MECP2 T8 245 1iF (MECP2 duplication syndrome,
MECP2DS) s i # W o A )L Xq28 Xl di &g
[N %8 MECP2, FLNA } HCFC1.

MECP2 ﬁélﬁ? Xq28 X1k, AL CpG
SHEEARBERN—, HEZIE N is MECP2
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