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Abstract: [Objective] To study the change of amplitude—integrated electroencephalography (aEEG) and the relationship with
neurological prognosis in children with brain injury. [ Methods] This study included 100 brain injured children, 100 normal children
as the control group. Quantitative akEG in frontal , temporal, parietal and central lobe were compared. The aEEG in brain injured chil-
dren were reexamined after 1 week. The follow—up was observed after 3 months and pediatric cerebral performance category score
(PCPC) was recorded for each patient. [Results] The 2—12 months group frontal and temporal lower margin amplitude were signifi-
cantly increased, P<0.05, bandwidth in frontal, temporal and central channels were significantly decreased, P<0.05. In 13-35
months group all lower and upper margin amplitudes were significantly higher in brain injury group than normal control group, P<
0.05. In 36-71 months group, frontal, temporal, parietal and central lower margin amplitude were significantly increased, P<0.05.
However, only upper margin amplitude in frontal and parietal lobe were significantly different, P<0.05. In 72—155 months group, the
lower margin amplitude of frontal, central, parietal and temporal channels were significantly increased, P<0.05; the upper margin

amplitude of frontal, central, parietal channels were significantly different, P<0.05;the bandwidth were significantly different in fron-
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tal and parietal channels, P<0.05. In 156-216 months group, the lower and upper margin amplitude of frontal, central, parietal and

temporal channels were significantly increased , P<0.05; the bandwidth were significantly different in frontal channel, P<0.05.Correla-

tion analysis shows that the PCPC after 3 months was significantly correlated to upper and lower voltage of parietal channels,r=0.222,

0.219, respectively. [ Conclusion] The lower margin amplitude in brain injured children were changed, and the early aEEG of pari-

etal channel have predict value for early prognosis
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G 453495 6, 455 A3 PE R M 1 L B S B
SRR AT A AT ORS Bl DL R AR I Dy g SR
JUEE Z2 Rl o e - IR A M PR G 45349 , it 1 Je
B JAE B | PR O R 2R 2
S HLrR N B O L B R L2 W R
7 RE S I U AN 2 R G JR s, LR X T
ANEEIRZH L N R 1 SO TR AL 4 AN T
TR EE L DA AT AR UYL AR O 1R 2R RS
WA 28 K ip 4, AT R S B0 pl 22 oA U A iz
S DIRE , H B AR ASET S IR R B
JT U5 1 B2 W FNA YT, & BT IR AR Y
i Sy RER s , A SR A I A TR, Rl R AR Y
T YRR A ik H K] (amplitude—integrated elec-
troencephalography , aEEG ) J& 7E & F fixi H1 &1 (con-
ventional electroencephalography , cEEG) 19 3 fili -
R IR R R 1Y — Tl B Sl B I B AR, AN X
Yy A4 M BE Wi 37 {X (cerebral function monitor,
CFM) , Ko i s ke i £ G 1) — Fp A I F-BZ . aEEG
SR B SE (BT ROBGE ) | B[] e 40 %) i H
P W, A kg — T f A A R IR BE DAL 7 125,
FZ TR A LGS REVTAR 7, aBEG I E
T8I A L A 6 M, v % ke S e ot 14 G i
(hypoxic—ischemic encephalopathy, HIE) , fiii P H
I 28 5 A 3 A IR O 2R AT L2 T gl
IR EE aBEG W I8 i PR FH 24 LA R T fii 453 3
LRI BUS  Bi A JL aBEG il 3w ok
£ P3-PA RHRIY b T i AR WG DI REAE AL, T
AR RN Kl B2 20 800 B BN AR LG,
2% g DX S REAR X ST, PRt A BO LA S 3R Y
DU AT BEAS BB S 4 I D RE Y 22 4L L Pt 2 5 1
aBEG 1E81 4 LI 5 JL 2 (% fisi 2 6 W gk 45 1+
Gr b B o A7 5K aBEG W IR B SR I JLFE Y
W BRAEACA DB FEAGE " SE B aEEG 2
L W T AR S aEEG Bl b R A
AT e & , HEBR A EWLH R AT aEEG #1381 152

[J SUN Yat-sen Univ(Med Sci),2017,38(6) : 894-899 |

FEWYIRE . AT E A A B I 47 JL#E R
552 alEG WElAS A5, FIWr UL B2 JZ= 1 o0 L
SO, T I PE A LI S BEAR L o [R] Ik e
1B U5 LV H PCPC T4y, FIM LAl 2 22 58
B, Ml R 25 K7 R b4 it

1 MHE7*

1.1 g

4N 20124F 1 H Z 2013 4F 1 H ZEDU 1| K 2te
PUSE R B LE ph e NBHE B IR TT 10 2Pk i 17
Lo ARRUE AR ST E2 A ~18 %, PRI
BR, & — SR, A BRI AR ST IE R AR YT 5 A b
22 RGUEARARIE , 2 A W A Al R R sl e
2% RGNS 4 i A B AS AH2 1 BE TE
il 58 A Pt P A B A 2 DA T M 2 AU B 4% L TP BE T
A9 HIE 500 47 22 R 25 e 56 45 Al #0493 UL
F3t 100 6] 2 E 9 AWEST , 41 132 W7 R s 7 P i
4&, 16 19 20 B 1k A JER g 14 B2 W R AT 2
RUNG A, 1445132 W A 0 - 22 RS I Wi 452 477 , 4 461
T2 Wik HIE, 2 5132 W ok ik T i %€, 2 612 Wik
HFRE T I 1A XU I A A L 118 R e
il JIEE 4, 151 G 8 P ki AR, 4 4910 AN B D R R A B
figo Horp B 60 61, 2ot 40 4], 3 Y 100 R
WIE 5 LIEAE X R
1.2 NB/EEMTIESH

H A<t d Tlk % X & 41 QP- 160AK fig H [#]
AL, A AR R A i H T (aERG) AR 5 {3
T IG5 Wit 1) 38 By, 2 i (20£2)°Co TR
ik P PSR B Isf S0 A < I TR) JE MR 6 e/, R
J# 4 10 wV/mm . 5558 15 Hz G 2 Hz, aEEG FH
Uik E o 20 kQ, BT A SRR, 2 FHHT>20 kQEF
PLES A SR .
1.3 F ik

XIAF A O AR UE R BB LFEABE 72 h WA TR



896 R AR (B 222 )

38 %

5 akEG W5l , [ 0 1 J& J5 & 4 aEEG, Jf #F 17
aEEG E 01, 7 aEEG Wil B ol g2 s L &
BN AR I aEEG A2 Ak , BASCRE 20 I AT HR 15 & 52
5o [AIE, XFRERC A B He SR L AT i B e
SBERLR . T AWFGE 0 45 /8L, 2~12 A
(1151 ,13~35 H (16 i ) , 36~71 H (24 5] ) , 72~
155 H (39 41] ) , 156~216 H (10 4 ) , W5 Il 3o 2 o 2
5] 8 3 A DU B0 =, AR D SR BRI . 3
A A X BOLEEATBEDT , id 5% PCPC ¥F43, LATEANY
B A IR R, PCPC TSN 43R 5 A4S g e,
PCPC1, 2 fig KLU ; PCPC2, B Ik D g S %, fiE
M7 PCPC3, H B i D fig =8, A B IRH ARt
373 PCPC4, & 3 ; PCPC5, 96T, 20 B A ] S Bk
aEEG 224k, KA [A] B[] 45 1 aEEG {H 5 f8 JL PCPC
VAR DG E 2R, A AT s i S8 LTS I AH DG I 22
1.4 FHitERE

& SPSS 17.0 4t it 43 #f B Ak i 47 G2 it
Mro THER R I B br i 2 , AR AL aEEG
e R S R 2R 07 22 34T, AN R B [] 4 aEEG L
SR IS REAS o K56, 21 TR] B AR L 25 2547
Mo ¥ aEEG 22 &3 Hr 4 43 0-4.99;55-9.99;
10-24.99;25-49.99; 50~100 41 , 5% F Spearson AH X
SR T aEEG 5 LTS B AH M. P<0.05 K
At

2 % X

21 EEIEEmIRGILEaEEGXTEL 53

2~12 A P A 2 L5 1B % 2L A R
AL, X (3031 £ 1021 vs 24.64+£332, P =
0.029) . i X (39.51 +13.62 vs 32.13 £3.94, P=
0.030) 2= 5 HA Gt 22 3 35 i 5 1Yl , & IX
(3.47+1.58 vs 4.96+0.62, P=0.001) . H1 4 [X (3.73+
1.74 vs 5.96+0.86, P<0.001) . #[X (4.95+1.96 vs
6.48+0.71, P=0.004) 4l lL K A B 257, BF
A LB T 2 R Je g L (P>0.05,
#£1),

13~35 H 19 i #2405 JL 3 5 15 % X BB 4] aFEG
LR R BT AT I Y 3l A R T R R 3 8
1EH 41 48 5, P<0.05 ; T BT AT IR Y HF 9 P 21
] LT ge 27 25 5 (P>0.055 38 2) .

36~71 H it )L 5 1E % L T i &
AH G, 61X (40.98+9.84 vs 28.09+5.46, P<0.001) .
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Table 1 aEEG features of brain injury and control in
2~12 months children

Brain injury group Control group

(n=11) (n=20)

Age/months 5.73+3.04 4.60+2.56 0.281
Frontal upper MA 33.04+14.34 30.57+4.07 0.474
Frontallower MA 30.31+10.21 24.64+3.32  0.029
Frontal Bw 3.47+1.58 4.96+0.62 0.001
Central upper MA 34.37+15.76 36.25+5.58 0.063
Central lower MA 31.21+11.34 29.10+4.51 0.446
Central Bw 3.73x1.74 5.96+0.86 0.000
Parietalupper MA 36.71+17.77 30.67+6.12 0.174
Parietal lower MA 30.44+16.68 24.60+4.92 0.152
Parietal Bw 4.06+2.26 5.10£0.97 0.081
Temporal upper MA 45.49+16.02 40.01+4.91 0.164
Temporal lower MA 39.51+13.62 32.13+3.94 0.030
Temporal Bw 4.95+1.96 6.48+0.71 0.004

Bw : bandwidth ; MA : margin amplitude

®2 13-35 AEREILE SR )LER aEEG T LLE
Table 2 aEEG features of brain injury and control in

13~35 months children

Brain injury group Control group

(n=16) (n=20)
Age/months 23.38+6.60 26.40+6.32  0.171
Frontal upper MA 47.98+7.14 36.00£9.66  0.000
Frontal lower MA 41.44+5.78 29.31£7.71  0.000
Frontal Bw 5.46+1.22 5.83+x1.50 0.431
Central upper MA 53.33+10.53 42.18+13.62 0.011
Central lower MA 46.14+9.08 33.27+12.78 0.002
Central Bw 6.01+1.47 7.56+6.19  0.337
Parietal upperMA 52.80+9.41 36.52+11.07 0.000
Parietal lower MA 45.32+7.67 29.84+9.18  0.000
Parietal Bw 6.22+1.42 5.96+2.01 0.661
Temporal upper MA  57.94+9.61 48.06+10.91 0.007
Temporal lower MA  47.38+13.13 39.08+8.92  0.031
Temporal Bw 8.58+7.08 7.35+£1.80  0.459

Bw : bandwidth ; MA : margin amplitude

MU [X(41.91+9.67 vs 34.30+£9.57, P=0.012) . Thi [X.
(43.56 + 11.60 vs 30.92 + 10.99, P=0.001) . &i [X
(47.12+12.93 vs 37.16+9.10, P=0.006) 2= ¥ H A



55 6 3 XBHNTE , 4. 225 M7 IR 0 4 T v 7 4 L 28 Pl PR 17 897

GoitaE i X il A e P AURIX (37.16+9.10
vs 34.46 £6.75, P=0.001) | Til [X (51.30 £ 12.02 vs
37.65+13.12, P=0.001) = S H A G it & L. T
A FER Y B 20 (8] LA TC GE T4 22 5 (P>0.05;
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®3 36~71 AERILES MR ILER aEEG ST LR
Table 3 aEEG features of brain injury and control in
36~71 months children

R4 72-155 AEEILESKHGILER aEEG ST S
Table 4 aEEG features of brain injury and control in 72~
155 months children

Brain injury group Control group

Brain injury group Control group

(n=24) (n=20)

Age/months 52.67+11.97 52.70+6.80  0.141
Frontal upper MA 46.71+£14.02 34.46+6.75 0.001
Frontal lower MA 40.98+9.84 28.09+5.46  0.000
Frontal Bw 5.25+1.82 5.45+1.12  0.675
Central upper MA 48.33+£12.07 41.60+11.06 0.063
Central lower MA 41.91+9.67 34.30£9.57 0.012
Central Bw 5.29+1.89 6.15+1.48  0.104
Parietal upperMA 51.30+12.02 37.65+13.12 0.001
Parietal lower MA 43.56+11.60 30.92+10.99 0.001
Parietal Bw 5.95+1.90 5.60+1.68  0.529
Temporal upper MA 55.06+15.49 55.98+66.42 0.726
Temporal lower MA 47.12+12.93 37.16+9.10  0.006
Temporal Bw 6.56+2.04 6.82+1.56  0.632

(n=39) (n=20)
Age/months 109.97+24.75  113.00+25.40 0.661
Frontal upper MA 51.20+16.85 29.93+£6.37  0.000
Frontal lower MA 44.10+13.78 24.37+5.19  0.000
Frontal Bw 5.94+2.52 4.70£1.02  0.040
Central upper MA 49.62+14.13 37.09+12.68 0.002
Central lower MA 42.69+12.13 30.86+11.04 0.001
Central Bw 5.52+2.26 5.21+1.37 0.585
Parietal upperMA 50.40+13.46 32.12£12.66 0.000
Parietal lower MA 43.99+9.70 26.71£10.92 0.000
Parietal Bw 5.66+2.25 441144 0.027
Temporal upper MA 64.34+55.96 39.68+9.14  0.056
Temporal lower MA 47.69+12.50 32.75+£7.88  0.000
Temporal Bw 6.53+1.90 6.12+1.36  0.392

Bw : bandwidth ; MA : margin amplitude
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Bw : bandwidth ; MA : margin amplitude
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Table 5 aEEG features of brain injury and control in

156~216 months children

Brain injury group  Control group

(n=10) (n=20)
Age/months 168.10+9.92 174.60+16.46 0.263
Frontal upper MA 49.33+20.21 24.79+7.93  0.000
Frontal lower MA 42.75£16.72 20.44+6.65 0.000
Frontal Bw 5.28+2.54 3.72+£1.09 0.025
Central upper MA 48.49+18.88 31.83+11.21 0.005
Central lower MA 42.13+15.73 26.85+9.84 0.003
Central Bw 5.07+2.21 4.06+1.11 0.106
Parietal upperMA 45.46+18.96 29.14+10.80 0.005
Parietal lower MA 38.07+17.58 24.70£9.41 0.011
Parietal Bw 4.69+2.54 3.64+1.15 0.128
Temporal upper MA 53.03+17.90 33.57+8.88  0.000
Temporal lower MA 45.42+14.24 28.13£7.69  0.000
Temporal Bw 5.99+2.44 4.73x1.03  0.055

Bw : bandwidth ; MA : margin amplitude

R6 NEFE IR )LE aEEG LLA M P&
Table 6 P value of aEEG features in brain injury

children with different age

Frontal Central Parietal Temporal

channel channel channel channel

Upper margin amplitude 0.055  0.056  0.054 0.815
Lower margin amplitude 0.077  0.065 0.017 0.483
Bw 0.075 0.172  0.101 0.194
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A2, #H 2 R B0 B oM 0222, 0.219 (P<0.05; 3
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FEBE L aEEG {55 2R 5 2 BUM 45 (P3
P4) 4k, sk Ak it 2H 2 e R - 5 3l Tk o #) 321
G o AE R Az tfe I d5fe AP M 0 N 1 5T 2 3 R ORI
o~ )5 Sl Dk W4, 5 SCHC AR Jil 28 2R A 443

®7 Wi RILBUG S aEEG X E ST

Table 7 Correlation of prognosis and aEEG in brain injury children

Margin amplitude

Frontal upper  Frontal lower Central upper Central lower

Parietal upper Parietal lower Temporal upper Temporal lower

r 0.111 0.021 0.162 0.061
P 0.274 0.833 0.107 0.547

0.222 0.219 0.196 0.108
0.026 0.029 0.052 0.283

n=100
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