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Epileptiform discharges and sleep structure in children with nocturnal epilepsy

NING Ze-Shu, ZHANG Jie, JIANG Zhi, CHEN Bo, YANG Li-Ming. Department of Neurology, Hunan Provincial Children's
Hospital, Changsha 410007, China ( Zhang J, Email: z2006116@ yahoo. com. cn)

Abstract: Objective
Methods A total of 54 children with nocturnal epilepsy ( NE group) between December 2009 and June 2011 were

enrolled in this study using a cluster sampling method. Their epileptiform discharges and sleep structure were monitored

To study the epileptiform discharges and sleep structure in children with nocturnal epilepsy.

using nocturnal 12 h-video-echoencephalography (EEG) and polysomnography. Meanwhile, 40 age- and gender-matched
normal children were enrolled as the control group. Results ~ All the 54 children in the NE group suffered from epileptiform
discharges and a varied number of clinical seizures, especially at S1 and S2 states. Compared with the control group, S1
and S2 states had significantly higher proportions in the NE group, and S3 and S4 states and REM state had significantly
lower proportions (P <0.01). Conclusions Epileptiform discharges and clinical seizures are more common in children

with nocturnal epilepsy, especially during the non-rapid eye movement sleep. Meanwhile, remarkably disordered sleep

structure also exists.

Key words

T (epilepsy ) BN E RGH WA — AL LR B IE,
A ER R P 28 0 S ORI BUE B R AR 2 R
e R R A R A0 18 M P A o R FIR T 1 5 R 2
[BIAFEAE 2 VIR 2 R 5T A BRI A A o] T4 R HIR , 24
AFHEIR A, S EEIR G5 p el . I 2
X 2 AV D) S0 PP A e Pl B EL i L [T AR A 2R 7 7 A0F
5%, {H 0 A LA 0 1 1) 2 A R8O AE i L B i IR
RAEG LR R S5 48 P AH SCAE 5T, A BIF 5% 003 3 % 54
I A 1) KA S8 LA S B IR 1 5 L e
IR AR RFIEGEA T 20 BT, FF— 20 580 13 1) A B

[ Wk H 19112011 —08 —25; [ f&[0] H 1112011 - 10 - 10

[FEZ TR ] TR 2, i, 3R R,
BEtE AL SNBSS

[ Chin J Contemp Pediatr, 2012, 14 (2) .124 —127 ]

Epilepsy; Epileptiform discharge; Sleep structure; Child

DL i L ST AR i B R IR 255 R R AR, A I IR 12 W 4 A1
1B, 348 G IR A B BT BB o
1 #R5FE
1.1 HRXFH

YEHL 2009 4F 12 H % 2011 4F 6 A3tz Tl
BILFEEE B 54 BRI ) ZAE BRI, 5
28 1], 22 26 ], AR 3 ~ 11 % (7.1 £2.4 %), I
[FJHAIEH L3 40 ) k% BB, 58 21 ], 4 19 f], 4F

124 -



55 14 B 2 1)
2012 42 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.2
Feb. 2012

W3 ~12 % (6.0 2.7 %) . 15 ik ] 2H 5 % I
AR M2 R EGETHEE
1.2 #RF*E
L2.1 Asgdrg Rl OFF G 2001 4 [ pr
PURGM I B (TLAE ) 25 T 0 i [ By 23 2812 Wb
W AR [A) MR S Hh 2 11 A 1 58 L s B3
W, 1 ARTT U6 I AU AU 25 9036 97 s @ KIE
BRI AR B A8 L HEBRAE S s @3k B8 %
S s @B A TC R v 5 s DTE KT

Xof BRAH TR W Al LB, p 22 R G0 1 W (AR F
S RARAR A A TOROR AR RKROR B IR, TTHA M S R
GBI ) o
1.2.2 &@ 12 h ARFAE e R JREILIER
I HASGHL EEG-15 18K ARAT A H, s A, i il s
A E PR 1020 RGEE N, 2 19 PRk, #EATH
] 12 h AR S5 A5 M L A
1.2.3 %5 AmAgmmEns sl &t
HRZHE5 R AT H ASOG L EEG-1518K £ 5 A= P2 $i i
M 45 00 4 ( polysomnography , PSG ) X (& L #EAT 7
M IR M0 3 SR 20 B 0 6 456 i e, AR S 4] 0
el L FEL I o AT R BE | B A S AT I R R B
7 o ¥ Rechtsehaffen-Kales il % (19 A\ 2 B B 05 #H
FRUEARTE FARFNVE 73 2 G T-WHbn BT B AE 1 B iR
S IARIE IR 53 SRyl B AR 5 (non-rapid eye
movement, NREM ) B IR # A1 Bt 33 HR /) (rapid eye
movement, REM) [ R 1], NREM [ £ 8] ¥ 8] 43K
S1.S2 .83 S4 PuA~REAR BT B, o S1.S2 Sy i,
S3 .54 g TRIE
1.3 ZitEaHHm

K SPSS 13. 0 BT Ge it b, HEVER
DABIE = bRifE2E (v £ ) B ALE/ DU 5307 8] B (M,
Q) 7R ;s THEUTT R LAY I e 2R, 41 18] FE R T
K36 . Wilcoxon %k FlAS B Koy’ 6 36 o P < 0. 05l 22
AT EE

2 #R

2.1 JREBIAMHER R R IG R &R 1E S RERR B H 15 5

54 {55 191 25 [ LIE % 21 82 H Ul IR KA, I
Hi NREM BER ST 312 22 filvk, 5 27% ,S2 1] 41
B, 5 50% ,S3 ~4 W1 9 #lIk, & 11% , i REM
WA A 2 B, o 2% 5 BRI H B A0 A I e
LA NREM REHE S1 9] (14% ) #1 S2 1] (30% ) 2 .
U3

® 1 ROVAMEERERIGKEESEREHERL
[n=54, 1% (%) ]

A AH R & A LGN
sl 22(27) 8(14)
s2 41(50) 16(30)
S3 ~4 9(11) 2(4)
REM [ ] 2(2) 3(6)
NREM #1 REM REARIN 55 8(10) 10(18)
B A 0(0) 3(6)
S B AR IR 2 A 0(0) 12(22)

2.2 WAILERBRER

N Ji s PR 0 5% i FRBE o ) 0 5 e DX H8MA fy
VAT o {91 2L 6 L PR i) 0 i 98 OR824
JLE, ZRAGIFE(P <0.01), WAk 2,

#2 WALENEEREELLE (M0

5 n SEHEMS ] (min) /€
XTHRZH 40 46.5,21.5 19,14
P4 54 129.0,71.5 26,10
7 {8 ~11.1624 -2.5668
Pl <0.01 <0.01

2.3 MBI EREREHNE
TERERRASFILL R i Bl 2H L ST 3Fn S2 391
A FE R T B L, T (S3 + S4) R
REM BRI AT & 23 EUAR TR IR LA (P <0.01) ¢
TEPIAL I IERR ZH07 Tk (124 19 REM 35K
FHBEE AL TS OR SO ] ) MR ZHL, T M S ] 0

BERBCT XA, 22 57 A Gt 2 B (P <0.01),
WA 3,

*3 MAILEBREMBTERL

A WIREIR T 43 (v £5,% )

BERZ % (M, Q)

n
A ! Sl s2 S3 +4 REM  REM (B4R (min) BEHCHERI (min)  EABERRIT ] (min) - BERRZCR (% )
X IHZH 40 4.3x2.1 45.3£7.8 35.129.2 16.3£6.0  52.1,25.8 18.2, 6.5 472.6,59.2 91.2,5.2
il 54 6.3+3.5 51.1+8.430.2x10.1 9.9+4.8 118.0,79.0 25.3,11.2 376.0,86.2 73.1,12.8
v/Z 1l -5.4 2.2 -2.7 3.3 -2.2 -2.6 8.5 12.0
P <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001




55 14 4555 2 ) P E SRR E Vol. 14 No.2

2012 42 H Chin J Contemp Pediatr Feb. 2012
PRI 2% P e T A L) 43¢ (1) B R 45 A8 2L, R BOR

3 itig 1) e G ) A A AR e e R S ) 47 26, S 008

T2 P28 R G0 UL, 76 b R R R ik
7.0%c*, JL 9 0 & 0 L N D . Freitag
SELR A 1A H 1S %08 W S A 25
iEEBL A RN 60710 T5, AR S5 —AF L K
ik 146/10 J7 .

HR FB LR A A E A BH S i B R R VI () A
R SRR = (g R = 1 i 0 - e W W N i i |
RANEIE AT 22 [ i 22 2, X RO [R) R AE s
B UL, T2 — L 2 Wi RNA YT TS ik
1 B AT, A MO0, B G e, R e R A L3
A RS g B A FATL ), DA T B 2 b 8 R S A%
A T2 3004 ) TR S 15 i e, R 0 B e g &2
A FH 2 RSO HIR A 00 2 VR R RN 2 W 2 [ S
VB B4 EE BAGIN T B, U L 3 ) e G s 5 1) o B i
DR BEEHIREAR , DT X 50 1) 12 Wt S A s A A
HE AR B AT A R A IR IR

ANZEA REM Kz NREM 5 Fifr i BROCER 25, K G 1)
JEUUG A B IR A SE BRI A B 22 5 T
T R R 85 1 A SR 52 4 A (] B R 2 S0 M AR
S NI 5 T FRL 1) T B TG PR 2R I & B B R
i HL 5 N JE 3 56 R )

B e ARSI L NREM [ RS S99
E T R T 5 i T o 2 . A S R R
W B S5 VR TR SRR R 32 28 H BT NREM. B AR Y
JUHE S2 1, HykJ2: S1 . NREM R i 99 )2 DA |
G 2 S5 A R Bl A S 04 R R S R ) 21
fIE, T A 28 T0 4 [ A5 Ak et B 2 oy 2 9 & A 1]
WEFAL N RARE R EEHNE . BRI R
ATV FR G K il Rz N 3 S 2 4 AR IS
o Fe A B2 S5 ) 25 AL 3458, RRE il HEL L NREM IR S1
.82 12 3=, 2% 185 i IR 1) e HIRG 2% A7) S0 R 42 7
FL T 25 ) BRI A 5 o i TR SR AR i e 1) e A
A T2 FEALHI A VE R, 2%y Jad BE R 201k
A VR PSS AR A S R 2R 2 R 4
A A AR P RS GO Y R (DL . € 7N
JEBF YR R A I R A A

Bt TR S [ 2 DA A B 28] e IR 235 o4 1A 1) o R i (1)
FAY SRR 5 T 0 PR VR 5 8 DA B 81) i IR %5 o 10 1) 35
TP OB, B R AR LRI ) K F 15 s, IEW NBR
A BRSNS 1 0 i T 0, 78 1) B RS v 7 s T
AR T ) B B BT 0V ) 5% L A R R O
ST RE L) i B T (1) S A % i T R B3 o, 4 b L i

BRI TR S B e R U A 5

ABIEFE T, 9o 51 2 iR AR 25 44 S 80P NREM fi filG
S1.S2 {1 /1 70 LLBSOT R4 I, ity S3 .54 1] [z REM
R 17 73 B A0 R 2 AT, i MR P 1) 47 L, B G
RORREAR, REM {8 (R 10 5 i B 7 AR A S 4G, 7
JUA W IR F 25 L, o A HL Dt IR 25 R A i) e A
P AL ph T 1 7] B B ) AS 5 PR , DA T 2
SRR P50 B UCHOE B o DRIt TR 8
BAEHLEL T RS , (5 BRI S5 48] (0 B4 B
AT WIESE 7RG YT B IAD P A A T LA il <5 e B, 7 e
MRAL A A 2 42 T, > 7 58 B, B T REM
E&[lﬁ] 5

PRk, A B A 48 R L) S A ol e 3 AR
IR WO A AT SRR R S
[FJEf 5 A () B MR 25 K 35 L RS LR ™ PRI,
P ) R A T A B X ) L B
ke T A Bl ST 14 £ ), 4 LAY AR
T, R XA B B o (BARE A
TR P /LRGSR, AT R AR IR
BT M MR AS A R AL AT 17 FOE, A7 AE — 2 1 R BR
e, A Rt — PSR

(& % X ]

Eriksson SH. Epilepsy and sleep[J]. Curr Opin Neurol, 2011,
24(2): 171-176.

Engel J Jr. International League Against Epilepsy (ILAE). A pro-
posed diagnostic scheme for peoplewith epileptic seizures and with
epilepsy: report of ILAE Task Force on Classification and Termi-
nology[ J]. Epilepsia, 2001, 42(6) : 769-803.

Rechtschaffen A, Kales A. A Manual of Satandardized Terminolo-
gy, Techniques and Scoring System for Sleep Stages of Human
Subjects| M]. Washington DC; US Government Printing Offices,
1968.

Wang WZ, Wu JZ, Wang DS, Dai XY, Xang B, Wang B, et al.
The prevalence and treatment gap in epilepsy in China: an ILAE/
IBE/WHO study[ J]. Neurology, 2003, 60(9) . 1544-1545.
Holmes GL. The 2008 Judith Hoyer Lecture; epilepsy in children:
listening to mothers [ J ]. Epilepsy Behav, 2009, 16 (2): 193-
202.

Freitag CM, May TW, Pfifflin M, Konig S, Rating D. Incidence
of epilepsies and epileptic syndromes in children and adolescents :
a population-based prospective study in Germany[ J]. Epilepsia,
2001, 42(8) : 979-985.

Hofstra WA, Grootemarsink BE, Dieker R, van der Palen J, de
Weerd AW. Temporal distribution of clinical seizures over the 24 h
day: a retrospective observational study in a tertiary epilepsy clinic
[J]. Epilepsia, 2009, 50(9) : 2019-2026.

Zarowski M, Loddenkemper T, Vendrame M, Alexopoulos AV,
Wyllie E, Kothare SV. Circadian distribution and sleep/wake pat-

- 126 -



55 14 B 2 1)
2012 42 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.2
Feb. 2012

[10]

[11]
[12]

[13]

terns of generalized seizures in children[ J]. Epilepsia, 2011, 52
(6): 1076-1083.
Eriksson SH. Epilepsy and sleep[ J].
24(2): 171-176.
Buysse DJ, Monk TH, Carrier J, Begley A. Circadian patterns of

Curr Opin Neurol, 2011,

sleep, sleepiness, and performance in older and younger adults
[J]. Sleep, 2005, 28(11): 1365-1376.

Dinner DS. Effect of sleep on epilepsy[J]. J Clin Neurophysiol,
2002, 19(6) : 504-513.

[15]

de Almeida CA, Lins OG, Lins SG, Laurentino S, Valenca MM.
Sleep disorders in temporal lobe epilepsy[ J].
2003, 61(4): 979-987.

Arq Neuropsiquiatr,

[16] Lopez-Gomdriz E, Hoyo-Rodrigo B, Rodriguez-Nieto I. The effects

[17]

of epileptic seizures on sleep architecture[ J]. Rev Neurol, 2004,
38(2): 176-180.

Rocamora R, Sdnchez-Alvarez JC, Salas-Puig J. The relationship
between sleep and epilepsy[ J]. Neurologist, 2008, 14 (6 Suppl

1): S35-543.

P I B, TR, & REE. L AR IR R RS TR0, [18] Nunes ML. Sleep and epilepsy in children: clinical aspects and
AR D). P E AR LRNY R ,2008,10(3) :322-324. polysomnography[ J]. Epilepsy Res, 2010, 89(1) ; 121-125.

Keller CJ, Truccolo W, Gale JT, Eskandar E, Thesen T, Carlson
C, et al. Hetero geneous neuronal firing patterns during interictal
epileptiform discharges in the human cortex [ J]. Brain, 2010,
133(Pt6) ; 1668-1681.

Hirshkowitz M. Normal human sleep: an overview[ J]. Med Clin
North Am, 2004, 88(3): 551-565.

[19]

Parisi P, Bruni O, Pia Villa M, Verrotti A, Miano S, Luchetti A,
et al. The relationship between sleep and epilepsy: the effect on
Dev Med Child Neurol,

cognitive functioning in children [ J ].

2010, 52(9) : 805-810.

(AR EIRLL)

° ?Zﬁ l%\ *

2012 AR R4t X ILF E A7 L3l BT E K

b =

2013 LR S RSB ERE

P ASIE KA B G B 1 L e A 0 2 R T N ROBURT 5 26 [ T g B 3L 42 23 (Project HOPE) [ 1 3
WIH , B— 7 BEREE TR LRHE AR B . BB AR S MR, R 55 4, 70 B R T R
Bh /L M4 Aot R BRI LZE R . S T SCRERIEC G [ 5% V5 0 5% I 199 St 04l | O 4 [ 45 b JL 2
LR AN R M X LR A T, LI L R 2 O B4 S48 A 1 e A 2L (AR S i F g Be B & — “ TRAIN
THE TRAINER” , 7 25 [ il S g HE 3L 42 5 (Project HOPE) il JyME T, & T LI LI 2t - PEFE  ARJb X
JURHEE NG 3500050 B 7 L= R HESE

s B = Iy I i I 0 T £ NI N ST B = BN S 7 BN i i R S U N { W2y AR @IV S ¥=E3
WHEPIEARFRHLX ) o

T RIHEEEAE ARBMRL T REE BT TAE 5 AELL b S BT TAE 4 L L

Yt BT LD 2D TR EERET TAE 5 4E L b = REBEH TAE 3 4ELL 1.

FAIENE ABEE AR 25 PICU B HiA4: LS NICU B Rk, Fok, g g Rk /N JLAMEE LR (2 A
NLEFREE

LU OPGFRYE 2012 4E 7 [ 522013 45 6 JT (—4F) (HPEHBIES Ll (48 28 44 0 B, 5 T S ik 1 R
F, AR R AR S B EE . ) @S BFEE 2013 4F 3 H F 2014 4F 2 H (—4F)

PG A A 4 L ST B P REARAB 22 4 | EE A 10000 J0/4E , 311 8000 J0/4F , [R) I it A& 3% 15 3%

WA INE WA FAREA NG AR FHEPER (PEERIER S PR RR S — ) R E (RBRE— %) . —
PLIE B IR IS T RO AF A5 T 2012 454 [ 30 HATFFEER A 2012 4F 6 J 1 i ( i ol o5 K A
[ 3 ATAD) o

A ML . EHEARJr B 1678 5 (200127) b JLEEA PO BT

FE 35 :021 — 38626161 x3082/3181 ;£ H.:021 —50904612

Fg ] B i LR B 2% ol B 5 I3 hitp ://www. seme. com. en A5l AR T 3,

I EYNY A G S A

[ iy = == v el e W} e 2 R
[ HOPE 344
2012 451 f

- 127 -





