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Overnight sleep structure of children with epilepsia

HUANG Juan, MAI Jian-Ning, WANG Xiu-Ying, LI Zhi-Bin, ZHANG Feng-Qiong. Depariment of Neurology and Recovery,
Guangzhou Childrens Hospital ,Guangzhou 510120, China (Mai J-N, Email; gzchmjn@ 126. com)

Abstract: Objective  To evaluate the effect of epilepsy on sleep in children. Methods  Whole night
polysomnography was performed in 48 epileptic children and 12 healthy controls. The 48 epileptic children were divided
into focal seizure and generalized seizure groups and into waking seizure and sleeping seizure groups according to the time of
occurrence of the seizures. Various parameters of sleep structure were analyzed. Results The sleep efficiency of epileptic
children was significantly lower than that of the healthy controls (85.4 + 8.6% vs90.9 + 5.8% ; P<0.05). The total
recording time (TRT) of sleep was significantly longer and the sleep efficiency was significantly lower in the focal seizure
group compared to the control group (P <0.05). The percentage of stage 1 non-rapid-eye-movement sleep (SI sleep)
increased and the percentage of rapid-eye-movement (REM) sleep decreased in the generalized seizure group compared to
the control group (P <0.05). The percentage of S1 sleep increased and both the percentage of REM sleep and the sleep
efficiency decreased in the sleeping seizure group as compared with the control group (P < 0. 05). There were no
significant differences in the parameters of sleep structure between the waking seizure and the control group. Among the
sleeping seizure group, the children with generalized seizure showed significantly lower REM sleep percentage and sleep
efficiency, and those with focal seizure had significantly longer TRT and higher S1 sleep percentage as compared with the
controls. Conclusions Epilepsy affects sleep structure of patients, and different types of seizure have different influences
on sleep structure. Children with generalized seizure have prolonged light sleep and shortened REM sleep. When
generalized seizures occur during waking, the increase of light sleep is more pronounced. While generalized seizures occur
during sleeping, REM sleep reduction is more prominent. Children with focal seizures have decreased sleep efficiency.
When focal seizures occur during waking, the sleep structure of patients is normal. However, when seizures occur during
sleeping light sleep increases and sleep efficiency decreases. [ Chin J Contemp Pediatr, 2007, 9 (1) .6 -10]

Key words: Epilepsy; Sleep; Polysomnography; Child

[ i H A
[ HEETH
[ & T
[EilEH

2006 —07 — 11 ;[ &5 H 712006 — 09 — 11

J7IRAE S BT H 34 (45 :2003C33804)
U, L W R, BT LB S R A GO AR

Az Wl HZ TN L BEBE M2 B A2/ A 2 9 B, BB 4 : 510120,

.6 -

[ ]



59 BH 1
2007 42

T E 5 ARILARE

Chin J Contemp Pediatr

Vol.9 No. 1
Feb. 2007

AR A7 JLFE— KBS IR 2/5 DL B XPLEA K
KB R, 12 MR 2 )L A KR
ICAZIU B EZE N Poad s R (REM) BB 5 5 L
HMAERFINRER B AEEEBR . X0 Lk
D AR I by 7B {15 e R AR T A R IR R A, 5
MDA )5 1 597 o T A AV I AR T H o e
MRS H HEARZSOR S48 A B e, 2Rk
BRI 2 1 15 B RS b T SR A — 2 i e R i
PR A7 S0 22 7E R D8 BRI R AR, A7 1 W 2 AE 7R
[ B R P A o A [) 278 A i o £ ) L IR 5 i 1)
SEMAAN ], B A T s PR AN ) %o B IR 45 440 1) 52 il 1,
AN ARk i 22 5 B NI A 2R H 30 S ASUAE Ifs
PR B R, A BIF 9 3 0 %o B R 1740 5 i) 2 46 T A 2k
FIBRFFE T e R, PN A0 56 3000 X )L 26 R AR 25
FsEma S D . ARWESE B RS LB R AE
TF) 39 4 7 B IR 235 ) A 0, TR S [] 28 28 %) 98 8 4 L
T R[] 1A 4 1% B AR 45 40 P 5 1)

1 HRMNEE5FE

1.1 FHRIH

48 M L2, FEHU A 2004 410 H 22005 4
12 A [ AEFR B2 A B L, AR H H I R & 1E &
i v, P e IR W12 A o 05 191 2 4 RO R &
R 53R R B2

HE AR & AEZH (80% L 150 & A 3 30 7 B AR
&) Ak 24 ), Ho 5 18 4] 4 6 ], AFHRETE 1 ~ 12
2 PR 7.5 £2.9 %, 2 6 2001 A [ BRI
TG 2L 4 S ) 2 28 v o L 43 g 4 T O
912 ) Jm kPR 12 5], R AR A A A0
(5 ) E A rp sl DX I 1) R L A (6
) Jmkb Ak A TR K AR (1 491) (A TPk 5 R
e R AE (5 ) 4 v v B & AE (5 ) L4 i
R ZEPE A (2 1)

T A AELL(80% LA 13850 A A i BLAE 56 IR
A) 324 i, B 12 6] 212 F AR AE L ~
13 5 SFAENY 6.4 2.9 % Horp A TE PRI 12
) SR kbR 12 451, A AR AL 4 - R (3
) S (4 1) TR (2 1) B (1
i) ELAG R DX )L R R (L ) R
KEPEAR & AT A (1 1)) 4 T M B R 2R T &
YEC2 ) AT B AR (6 6) bRz
RAEC4 B .

48 o B L2k M X 22 4345 (CT) 53k

FUAZ TG IR BAG ( MIRT) A 4% A i BRI o0 i o 1 el

A, BR L EIEJL 1 AEETE RN RR N 1 H 5
25,1 R LK A Ay 2 i 88 I FE ks 2 d, 4 46
) 58 LSRR P HOBR 245 o W v G T
Vi B ZE P R AR WP 18 87 52 25 AiE SR S P Ak 3
PRSI S M AR S LB AR R AL N . ZehEAR H
AT, 32 R A Y H B FIR R 5 B 1T B IR I8 2%
ANFE R ILEE  HEBRAESR .

g RS R At 12 4], b5 8 43 2 4 1], 4
WAE 1 ~13 B 28], AR N 7.0 £3.1 % 08
IR AT 5 52 N Bt R 9 9 119 1F e B JL 2
1.2 7%

1.2.1 TEME AT G FE Pl 54 Alliance
Works ( & [E Nicolet 2\ w) ) F1HE MR Y 3 43 A1 4« Ul-
traSom ( 3£ [E Nicolet /2] )

1.2.2 Fdbk s 22 5 W IR A= R R R AU
TCHAR : il i B G BRI PR 10 ~20 RGEHIR L
P Sk B R, DUOSUHAERE Ry 275 AR, 3 XU 451
B IR B r g DX T DX R DX X X S
U P PG SRS B2 N T SR S PO LR S TR
e, RS BRI T4 (BUF ) BR ARk |4k
(B AM) & 1 em Ab 70 2% T HL A, DA ) ) 522
S, R AR S, LA B T2 255 0T
1 om Rb J 651G T3 2% T FL AR, SR FH AU S 66
Al W 3 ] 0 LT I AR R BE T BRI
PALE NSRRI | O S SRR

Bt R A A A TR A2 R — RPORH (2

FEIEA PR AR ) I AR O, Sk CT B}
S MRT BERE, BEAE 251 0055 . 132180 BE A H
B BEAR IS RIET 1 ~ 1.5 h FFR kT 2 2 MR A=
P FL T SR SR £, T 53 2K H ¥ R 58 4 s T TG i
TUIFAE R, >R A 0 I 1) % 4 7 e MR o A% A5 K
AL 3 d Kkud S H RN 51 S L2 b
i Hic .
1.2.3  FH#57 @ Bl A% 7 B3 : F% HE Re-
chischaffen — kales ffill % 19 A 25 B B A5 A0 AR HE AR TE
HORFVE 73 & 58 T W bs o Bir B0 0% i BIR 23 300 A
W KB 43k A B33 S R (non-rapid eye move-
ment , NREM ) [ B #1112 3% 3/ HR (rapid eye movement
REM) fE R, H rp NREM BEIR X 0] 4 & S1, S2,
S3, S4 U~ Rk HiR By B, Hirp ST, S2 Sy ik A b, S3,
S4 NTEBEY] . FEW10 s, BT TREIR >

OHERR ZH05 AT FR 9 43 i L LB 0 433 L H
T R MR A7 N T340, 4 Bt 10 s, B i3 48,
T A Z IR RS R S5 S0 WA

Rl , e e I — 2, g il . P ASRIT



59 BH 1
2007 42

T E 5 ARILARE

Chin J Contemp Pediatr

Vol.9 No. 1
Feb. 2007

BEAR O SR AR L, LSS FRAE il S i & i, BEIR =
BaldE . B0 A (total recording time, TRT, pA 3¢
K255 2 HigRWEHERYAF]) | BEAR KR (sleep effi-
ciency, SE, i I AR A 8] b7 B0 s AR A9 B 20 B ) o
NREM B ST, S2, S3, S4 # % REM i Al 11 43
) (7 A B FIG B (R A9 4 b, BD S1%, S2% , S3%
S4% , REM% .
1.3 SitsHh

Sl BdlE AT IR S A PR B (K-S ) K7
2EFVEREG o RS BOREE 7 22 TR A ST
FEACHY ¢ A5 55 (7 2008 P AR ) sl o IR 3R O 22 43 A
(3 A3 UL B LA dAT & AR LB .

TiFZEATE WA T R A e SR ST PRI T
A GORHIS AN A TP ZOR sl A IEZS 0 A BERE, U
BEHAES RO S, T A Bs ¥R ] SPSS12. 0 #iff
BEATGE T . G AT R K E o =0. 05,

2 #R

2.1 BHASHRAERSHMILER

48 {5 L7 SE HO0 B T RE (P <0.05)
REEIRSECSG X BTG T 22 7 (P >0.05) , 42
FNAE AR IRV B B o 18 L 38 BRI AR R e DL
1,

%1 BEEASYRAERSHAOLE
IreH (%) TRT(43) S1% S2% S3% S4% REM% SE
bopiiEl 7.0+3.1 509.9 £71.2 4.9+2.1 49.1 £5.1 7.6+2.5 16.4 £5.9 22.2+3.9 90.9 +5.8
ST 2H 7.0+2.9 553.1 +£85.7 9.7+7.6 47.8 £8.2 9.1+3.5 14.6 +5.4 18.6 +6.7 85.4 +£8.6°
a 5XTREL L P <0.05
2.2 AEHMMASMERMARTRAERS  REM% BXIEAIMD (P <0.05) kb AT
Bt U 45191 L ) 5 % B e 1295 B (P >0..05) 48
24 {5 JRpHHERRAN AL TRT et BRATREIC (P < o) AR IAI) 4 T P O AL S 9 MR IR 42 K | REM

0.05) ,SE &5 B4/ (P <0.05), 24 5] 4tk
T L S19% %% BRZH B8 i (P < 0. 05) , 1 H:

P HI 206 6L, SRy A P T A8 LG 1 S N 1) % o TR P (1]
I IEMRACRFEML . WAk 2,

2 2EMEHMEA.BHEREAR RARKRSHEE

il AR (%) TRT(4}) S1% 2% 3% S4% REM% SE
YFEE4l 7.0%3.1  509.9 £71.2 4.9+2.1 49.1+5.1 7.6+2.5 16.4 £5.9 22.2£3.9 90.9 £5.8
it , 4
- 6.8+2.9  533.6+86.3 10.7 £8.9° 49.0+8.2 9.2+3.3 14.3 +6.5 16.4 £7.0° 85.8 +8.4
g el
Jepkh , ,

7.2+3.0  572.6+82.1° 8.7+6.0 46.6 £8.3 8.9+3.6 14.9 £4.3 20.9 5.8 85.0 +8.9*
TR

a Hxf R4 g P <0.05

2.3
bb &2
24 {51l B AR & VE 2H 40T L 22 S1% e B 4 9k
(P<0.05) ,REM% SE %%} BE4H /> (P <0.05)
24 {517 1 A 2R 9000 L3 5 6T HE 2 5 0 B R 2 4
ZRTGIHFEX(P>0.05) , $275 7 & AE 8] Y b
Wi, o 7 R IR 0 25 A P R J L 2 o e 1) K ST 18
MEARZE S REM IR 47 4 B AR R PR AR, ) A6 0k
T e AR R R L 3 2 A () 30 e BG4 4 G B S
o W3,
2.4 BRESASBAREKSEHLLE
T A AEAL Y 12 1) 4 1M 8L S1% et

MERR A 1EH . FEE R (EA R X R AR S 1

MRZHAE (P <0.05) o BEHR & AEL 12 4] 4 1
R UL REM% (SE %%t BRA 4% (P <0.05) . i
W A AEZH 12 5] Jey kb M0 A8 L TRT (S19% At BR
ZHIEK (P <0.05), SE #%f B (P <0.05),
TR AEL 12 51 Ja kb P 900 0 e ) L5 0 e I 2 5
XA TG 25 (P >0.05) o $275 & A 8] 1
WA | B 7 A IR B A 1R 1 2 TR PR L 22 ST BRI
FEA , Ty A R A0 A 19 Ry e P 9 0 ) L 2 o T I )
o ST RHERIR AR | I RS 5038 A1, &) 7 o T D) AR 1Y
ST IR LEE S1 MEAR A1 | 11 ) 76 5 BRI & AE Y
Jey kb L S MR TG I o S . LR 4.

AN



OB 1 P E S AILA R E Vol.9 No. 1
2007 42 A Chin J Contemp Pediatr Feb. 2007
x3 BRELZEA.FEEEHASHRBARRSHILR
ez (S TRT(43) S1% 2% S3% 4% REM% SE

X e 2 7.0£3.1 509.9£71.2 4.9£2.1 49.1x5.1 7.6£2.5 16.4 5.9 22.2+3.9 90.9 +5.8
BEIR & VE4]  7.5+2.9  559.3+101.3 10.5+7.6° 49.0%8.6 9.2£3.2 14.2 £5.3 17.1 £6.8° 83.5+8.8°
M RAEH 6.4 £3.0 546.9+68.1 8.8+7.7 46.6+7.9 8.9+3.7 15.0 £5.7 20.2 6.5 87.3 8.0

a SXHRALILE P <0.05

x4 BHRZFESRAEKRSHLLER

il Y (S TRT(4}) S1% S3% 4% REM% SE
Xif BEZH 7.0£3.1 509.9 +71.2 4.9+2.1 49.1+5.1 7.6£2.5 16.4+5.9  22.2+3.9  90.9+5.8
HIEATA  5.5+2.5 536.4 £63.6 11.3+9.8° 46.9x8.0  8.8x4.1 13.9+6.7 18.2+7.0  87.5x6.4
MEAR 4 Imidl 7.3 +3.2 530.9 £107.3 10.1+8.3  51.1£8.3 9.7x2.5 14.6 6.6 14.5+6.8 %  84.1£10.0°
MR 8.0+2.8 557.4+73.6 6.4+3.7  46.4+8.1 9.1+3.5 16.0+4.6  22.1%5.6 87.2£9.6
MEIRJR L4 7.1+3.0 587.8 +90. 5" 10.9+7.2°  46.9%8.7  8.7%3.9 13.8 +3.7 19.7+5.9  82.8+7.8°

a 5% B LA P <0.05

3 itig

2 B MR G P30 S S T ) M40 S 43 25 101 e
MR AL B 2AFE bR A T M AR B2 24 5 | R IR LA B 5
M IR P O P 5 5 12 W 00 1) — P bt 25 Fl A B
AP e L T L 2 e B O 0 25 L
IR BRSO 500 (12 W S S s W . AR SE TR b v I
LAl C3/A2(C4/A1) . O1/A2( 02/A1)2 Sz
A B FERE L3 2 19 AR H H B 2E A, XA 43
B2 SR .

S A VR BRAE e R, B 10 182 ) B G
SEIEH 1) (R AR 5T & 37 B2, e 80 0 UL NREM
REEHR B LA (R 554 2 , REM BEFR B i 35 4 40 . I
KRR A B IR A, BT 5] R R L ST B b i Bl 3
ST, S2 U BN P A e, >4 0 A M 154 . e B i) 9 /> |
REM B B8 /0 1 B R K8 0 A B J5 5 TR U550
BRI 503 T B, 500 2/ R IRAESE — 4> REM H LA
AT, Al 3 REM R A SE K7

ST B )L B R TG 2 A Nt ] B 32 31 3
Ml o A7 b5 3% BH A R TR SO0 A8 3475 2R 00 o B R 5
FAIANR E , B R VR S0 o T R 384 o | B IR IR
W EHRAS A 5E AL voBoM ™ . 5 22 AL, ASBESE
A8 {53 )L B R A [V 300 B A0 7 300 DR B AR R
W, X ] RE SRR A S R IR s h g e 0k
Ve )RR A T S BB IR SR TR

IS [ 2H 250 o % L B 45 S M AR T
SRy kA BRI 40 S I A K, 2 TSR 4 S4 3]
BRI A1 4506 o ARG R R e BRR)
2H DRI R, 5 2 AR S A5 s &2 B
Jeiy b o L B IR AR BRI . 4 T PR R 2 ST 1

AR #E 1 \REM FEHR 47 %8\ REM FE AR 391 458 J kb 1 98
AR o BEAEAIESE bl oo s LA AT IR T
PR 25, AW 5E h B 2 s L 2 iR
FHI U 24 , K iy A 25 PRI DAL SRR HERR T
PR 24 % )L 2 B B 245 4 1 S i, AR AR 9 45 SR
BH 4 TP 000 20 AR L & FF 8] 309 7 B B 22 45\ REM
A MR/ , 11 e e P T 2 8 LA A ek B8 B A
(R IR A0 R [ A% . 5 Touchon 2™ HIF 53 45 JLAH
o

W0 £ ) L B R A g R S ) AS (] 4 A B ARG
VELL R A AR AL, K2R SCHRA I A 2Bl 4 2 fff o
B o A FE K BG4 2 o TR AS ) 2B L) B
SERFL N [ o B 2 1 2 T B () % 4 B 34 AiE
K REM #4550 | R ARSCR FEAI, 1 8 & A 21 Bl IR G
B S o R B 70 B IR v 22 R A0 ) L 26 B RIS S
TR R R R AR AE K B HIR S5 R R A1 o

5 B HIR 2 A 40 T R R AR AL A 53l s B A VR
SRR 5 A VR AR IR | AR 2 VR4 4
T A | MM 1 2 e ke S, 4 P T A A 2
SETAMPERGOR ST 3R AR AE 4 | BRI A A 20 4 T M
SR ] ZE 4 REM BRERR D /L | B BR R R AR, e
W A AE £HJ b P S SR s [) 5 R AT ) B2 ST 38
I ARG AT K, B AR 8038 R IR 7 T A 2 Jm e e
BENRSECTIC ] B S . AT 2745 FL 37 4 1 1
AL VR BRI S 0, REM B iR sl 20 , HC rp 3 8 ok 1 4
KB T2 B I Ry 12 I R A, B IR i VR 4 BB L
FRI A REM BEARIFE D o 5y kP 980 0 A8 Lo TR s (1]
FEA | B MRAICR AR, LB HIR & 1 20 6 J L RS o o
(S E

PARAGRTGS ) L 3 R IR 225 4 () g e A B T itk — 25
S YR 1 1 PR RIG BHL A BRRAIE | SRy SR A 1

$ LAY LR TG i, SRl 52 i o



559 5 1 ) P E SRR & Vol.9 No. 1
2007 42 H Chin J Contemp Pediatr Feb. 2007
ment sleep by diurnal and nocturnal seizures in temporal lobe epi-
. lepsy [J]. Arch Neurol, 2000, 57(3) : 363-368.
(2 % x ] [8] Touchon J, Baldy-Moulinier M, Billiard M, Besset A, Cadilhac
J. Sleep organization and epilepsy [ J]. Epilepsy Res, 1991, 2

[1] Kotagal P. The relationship between sleep and epilepsy [ J]. Se- (Suppl) ;: 73-81.
min Pediatr Neurol, 2001, 8(4) : 241-250. [9] Bazil CW, Walczak TS. Effects of sleep and sleep stage on epilep-

[2] Aneja S, Gupta M. Sleep and childhood epilepsy [J]. Indian J tic and nonepileptic seizures[ J]. Epilepsia, 1997, 38 (1) 56-
Pediatr, 2005, 72(8) : 687-690. 62.

[3] Engel J Jr; International League Against Epilepsy(ILAE). A pro- [10] Oldani A, Zucconi M, Ferini-Strambi L, Bizzozero D, Smirne S.
posed diagnostic scheme for people with epileptic seizures and with Autosomal dominant nocturnal frontal lobe epilepsy: electroclinical
epilepsy: report of the ILAE Task Force on Classification and Ter- picture [ J]. Epilepsia, 1996, 37 (10) ; 964-976.
minology [ J]. Epilepsia, 2001, 42(6) : 796-803. [11] Mendez M, Radtke RA. Interactions between sleep and epilepsy

[4] Rechtschaffen A, Kales A. A Manual of Standardized Terminolo- [J]. J Clin Neurophysiol, 2001, 18(2) : 106-127.
gy, Techniques and Scoring System for Sleep Stages of Human [12] Eps, BHEE, BT, b, R & 2 B SRR 454 11
Subjects [ M]. Washington DC: US Government Printing Offices, WEFE [T]. R SMgER4eE, 2003, 20(6) : 535 -537.
1968. [13] Barreto JR, Fernandes RM, Sakamoto AC. Correlation of sleep

[5] o, 32 mKE. LFEIREZESEARSHE [M]. Jba: macrostructure parameters and idiopathic epilepsies [ J]. Arq
NBRZE A, 2004, 1-6. Neuropsiquiatr, 2002, 60(2-B) ; 353-357.

[6] Maganti R, Sheth RD, Hermann BP, Weber S, Gidal BE, Fine
J. Sleep architecture in children with idiopathic generalized epilep- (A% T HP)
sy [J]. Epilepsia, 2005, 46(1) : 104-109.

[7] Bazil CW, Castro LH, Walczak TS. Reduction of rapid eye move-

MEPESKRILBREESTESMNIL
F—REESHRZER

BERK: 7T

BIEEK. OLE (T HR)

B OE:PRMa(Wim)
B ek (i)
R BA 22 (At )
A F(TE)
TR (IR )
A (W)

IS (R)
()
Je RUHE (TP )
JiE i 1L (T8 P )
VIR (HF)
MR GHIR)
SR I— (IR

.10 -

BRY(HIR)
BEREAR (1R
(FAQR LD
ik (WF)
H PG



