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(FWZE] Bo9 #HT—FEE A LB SRR (hypoxic-ischemic encephaloapthy, HIE) AL S iEH
Jrig, DLRILSIGE R SRR S (magnetic resonance imaging, MRD) 4R, Ak BIEHESHT
201641 H—20224F 8 Hi2Wr & HIE £ LAY H A= 24 h NS IR FEL 8] (video electroencephalography, vEEG) VGRS
PRI & ki e 8] (amplitude-integrated electroencephalography, alBEG) B9 Wa gkl K i H 75 5240 A S H 4
WRAMATEAL RS, F e EARRE W, ISR E (electroencephalography, EEG) &4, X EEG #4535
IR MRS Sarnat 5253 (total Sarnat score, TSS; FATFITANIGAR ) AT HLEAS R AR 2 2H AN
AL MRL 23 FE 40 [8] EEG B B SAETE 22 5 o RHZARE TAERE M £ 0 ik 1A (area under the curve,
AUC) VAl EEG 7035 %8 3k 3 MRT Hp— 5 1 55 5 I R PP -2 12 5 W2 W, IF 5 aBEG 20 BEVE AT LA
R JRIAE SO HIE 5 )L, EEG 243 5363 MRI A4 . TSSHIE TEAHSE (439 r=0.840. 0.611, P<0.001). A
[ 16 PR 43 BE 2 RIS [ 3K 38 MR 73 BEZH ] EEG 803 B2 A Beit4 78 L (P<0.05) . EEG 84312 H1 aBEG 43
TSk MRT A — 3 8 553 9 AUC 205100 0.936 F10.617 (P<0.01) , UG B 7 8 573 9 AUC 2391 0.887
H0.796 (P>0.05). $E EEG B4r<643 . 7~1345 . 2145353500 EEG R EE | rp BERNER B2 S8, S5 R 43 B Ak
HBMRI S JE—EtEfedE (P<0.05). £5i8  Hriv il 5 S0P )i ol DU s Ak s e A i 7 s A%, & 1
A )L HIE 4 il I e 7 [REHRILAIARE, 2023, 25 (2): 128-134]
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A novel method for electroencephalography background analysis in neonates with
hypoxic-ischemic encephalopathy

FANG Xiu-Ying, TIAN Yi-Li, CHEN Shu-Yuan, SHI Quan, ZHENG Duo, WANG Ying-Jie, MAO Jian. Department of
Neonatology, Shengjing Hospital of China Medical University, Shenyang 110004, China (Mao J, Email: maoj@sj-
hospital.org)

Abstract: Objective To explore a new method for electroencephalography (EEG) background analysis in
neonates with hypoxic-ischemic encephalopathy (HIE) and its relationship with clinical grading and head magnetic
resonance imaging (MRI) grading. Methods A retrospective analysis was performed for the video
electroencephalography (VEEG) and amplitude-integrated electroencephalography (aEEG) monitoring data within 24
hours after birth of neonates diagnosed with HIE from January 2016 to August 2022. All items of EEG background
analysis were enrolled into an assessment system and were scored according to severity to obtain the total EEG score.
The correlations of total EEG score with total MRI score and total Sarnat score (TSS, used to evaluate clinical gradings)
were analyzed by Spearman correlation analysis. The total EEG score was compared among the neonates with different
clinical gradings and among the neonates with different head MRI gradings. The receiver operating characteristic (ROC)
curve and the area under thecurve (AUC) were used to evaluate the value of total EEG score in diagnosing moderate/
severe head MRI abnormalities and clinical moderate/severe HIE, which was then compared with the aEEG grading
method. Results A total of 50 neonates with HIE were included. The total EEG score was positively correlated with the
total head MRI score and TSS (7=0.840 and 0.611 respectively, P<0.001). There were significant differences in the total
EEG score between different clinical grading groups and different head MRI grading groups (P<0.05). The total EEG
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score and the aEEG grading method had an AUC of 0.936 and 0.617 respectively in judging moderate/severe head MRI
abnormalities (P<0.01) and an AUC of 0.887 and 0.796 respectively in judging clinical moderate/severe HIE (P>0.05).
The total EEG scores of <6 points, 7-13 points, and >14 points were defined as mild, moderate, and severe EEG

abnormalities respectively, which had the best consistency with clinical grading and head MRI grading (P<0.05).

Conclusions

The new EEG background scoring method can quantitatively reflect the severity of brain injury and can

be used for the judgment of brain function in neonates with HIE.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(2): 128-134]
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Bl AR 31 25 B 5 DA A sk Ak T PR i (hypoxcie-
ischemic encephalopathy, HIE) & /& H#r4: JLacH
DL e 2 — W AR JLAE T R 4
ZORG I R B WA Y SR SRR 3 R i e 0 R
Az LA 22 TR Wi 7 22 48 R VA B PP AT A AT
BRASHE ] o HIE S Lo 28 22 0 v el A A2 00 AR
11T B R 5 0 Bl A R ARG YT L ISRV A B
KU F 5 B E AR

24 Rk, X HIE & LK H E (electroence-
phalography, EEG) 75553 AL —brife, XK
FEL 7% Sl A S T e A AN [ B A i) 22 S PRl
RK o DE K EEG 15 504y EEARHER IR ST 7,
FESHRA—B, fetr AR EE DL
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Wb, PR R At 2 5 it ™ o R 2 AR O
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A5 BK & 2 E A L B (video
electroencephalography, vEEG) Fl1aEEG Wiill, =
% 55 EH I R 4 B 2% 2 (American Clinical
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1% (magnetic resonance imaging, MRI) ##. AS0F
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1.5 aEEGHE

¥ Hellstrom-Westas aEEG 73 FEFRAE ©, % fir
A B R 2D aEEG B2 . AR f ™ E AR B 53531
WY 0~3 50 EZEVEO Sy, ARIEZEVE 1), BAA
HlER A 253, ~F3HE 3 55,
1.6 FiTFESDH

KHISPSS 22.0 Rt AT geit 2 a3t . IR
A T B BORER I8 = bRt 22 (x+5) 3R0R,
FEIEZS AT YT BORER I A2 80 (7Y 23 &)
W) [M (P, Py | 3£ox, P4 Mann-
Whitney U o 55 , %2 41 It & ] Kruskal-Wallis H &
B, AR L ECR S SRR 7M. BEG ST
SR MR 53 K TSS 22 8] (1 5 2 2K H Spearman F&AH
Koo Ll Zi0H TAERHIE (receiver operating
ROC) i 4, 5 i £ F mi A
(area under the curve, AUC), H# EEG B4 EF
aBEG 73 4] Sk &8 MRI rp— 5 J32 S5 Al R v — 8
S B2 RLRE, SR A Hanley Al MceNeil 35, F
BRI EE B AUCHIZ k. P<0.05 9 2E 574
it E L.

characteristic,

2 R
2.1 IGREFIED T
I £E 5] 76 6 HIE 2L, HEBR 26 #1])f5, gk

AS50M . B35 (62%), FIHRIE (389«
1.5) JH, F¥HHARE (3369+452) o, FEIGR

*R2 AEIEESEHEEEG 25 . LEMRIESD K TSSHILLE:

IYEE, RREEH 124 (24%), ThEEH 260 (52%),
WwEH 120 (24%), =HEILMED (4°=3.093,
P=0213) . Al (F=2.571, P=0.191). HiA4:{kH
(F=2.488, P=0.094) Ltis, ZRWTGITFE L.
JrA BIL T A 24 h N SE BB IR vVEEG+aEEG £
o, KA E SR (15.8+0.5) h, WiillAf
KMt 4 he B W58 K HR MR [E] S A2 J5 3~
7d.

2.2 EEG&EH5LEMRIESFITSSHIMEE M

i i3} Spearman FRAHSCHER B, EEG &35k
#B MRIEL53 . TSS 2 [8) 1 AH & 2 £ 1) R 0.840 F
0.611 (P<0.001), ¥iH EEG /40 53k MRI &5
FITSS ) HA W Z B IEAHC KR
2.3 AREIGKSEHEEG A5 . LEMRIEA5SF
TSSHyLLE:

R BE R B2l . rh R . A AR LY
EEG &7 . SK#MRLE> . TSS b2 R A 5t
RS (P0.001) . il S e T s, HE
A JLEEG &4y Sk MRI B . TSS & TR
. A, PEAEILEEG B4, Sk MRIE
g5, TSSE TR (P<0.05), W2,

2.4 ARLEMMRISDEHEEG 2o HILLE:

SLESMRIZ3 B TEH -2 A . rhEEde . R
HEILWEEG B b BEERARIT¥E XL (P
<0.05). MITFEKE SRR, EEHAERILEEG
Sorm TIEE-REA ., hEd, hEARILEEG
MR TIER N (P<0.05), WLE3,

(M (P, P, 5]

2] 51 ik EEG /43 SLEB MRI 343 TSS
L= ) 12 4.0(1.0, 4.8) 0(0, 2.0) 3.5(1.3,5.0)
HhEEZe 26 6.0(3.8, 8.0)" 2.0(0, 4.0)" 5.0(2.8, 6.3)"
R 12 20.0(10.8, 20.0)"" 9.0(6.3, 12.3)* 14.5(8.8, 16.0)"™"
H1H 27.964 26.754 20.936
PlH <0.001 <0.001 <0.001

W [EEG] Wi E; [MRI] RE3LPRAE; [TSS] Samat B4). a/m SEEEH LA, P<0.05; b SHEH IR, P<0.05,

R3 AREXEBMRISEHE EEG B LR
(M (P, P), %]

251 il EEG .53
IEH -2 30 4.0(2.0, 6.0)
HhREZ 10 8.0(6.8, 8.3)"
Y 10 20.0(19.0, 20.3)""

H1H 31.477

PH <0.001

W [EEG] MK, am SIER -FREA I, P<0.05; bR
L b, P<0.05,

25 EEG &E%4i%5 aEEG 4 B3 3L % MRI -
BERENIGEKP-EERE RIS A
XFTHIW L F MR- B2 %, EEG B3iE
5 aEEG 43 FEIL 1 AUC 4391124 0.936 F10.617, 25 5%
Bt rm X (2=3.578, P=0.003). X§F Wi
PR - B S5 R R VA B AUC 43 51 R 0.887 FiI
0.796, ZRITLGIF¥E XL (Z=1.179, P=0.239) .
EEG 54375 %63 H1 7 3k 38 MRT H — 3 8 5 % I PR
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Hh— R S B R SRR S B R T aBEG 23 JE

%o W4,

&4 EEGEA5HMaEEGHEZHELIMMRI-EE R EMIGKF-EERERISETZEEF AUC HILLE:

H R (%) FESEEE (%) AERHYE () AUC 95%CI
LA MRI - R (n=20)
EEG B4k 80.0 933 7 0.936 0.868~1.004
aLEG 73 7k 45.0 73.3 1 0.617 0.455~0.778
Il R H -2 B2 575 (n=38)
EEG B4 73.0 923 5 0.887 0.797~0.976
aBEG 43k 67.6 84.6 0 0.796 0.675~0.918

{E: [MRI] IR [EEG] WA [aEEG] FRIFEAIKARE; [AUC] Hhe FiHR;

2.6 EEGE9HERRIZ
255 VL L EEG B S5IGIR 2 B . Sk# MR 43
FEZEPXI N RER, N TXEEGH., v, &

[95%CT] 95% ‘EA51X [] .

A3 5 W R 43 5 R0 Sk 38 MRI 43 B 347 48 1404
AR BEG <6 70 MEREEA, 7~13 50 A
., 21450 NFEEHRT, SE RS AL MR 2

JERH, W EEG B E# T 2 FUE , JF E-BlEEAE, AR (P<0.001), WEKS.
#5 EEGRANESKERSE. LEBMMRISEZRBMIMEER [# (%) ]
I R 53 KR MRI 73
EEG B4 a4 1

S bk B O Gilis IEH -2 % O HE
R 26 12(46) 14(54) 0(0) 24(92) 2(8) 0(0)
gl 15 0(0) 12(80) 3(20) 6(40) 8(53) 1(7)
WY 9 0(0) 0(0) 9(100) 0(0) 0(0) 9(100)
Pakl:] 46.036 58.359

PAH <0.001 <0.001

e [EEG] JHlAl; [MRI] @EIGIRAR

3 iTie

S EEG W % PEAL HIE #5728 )L H 4 BA
BEE XY R4 G vEEG 5 aEEG 43 ¥,
B I3 HL T 5 24T Y 45 TEE A A TR ATTEAS R 4
Y e AR B RS, DA BB I AR K

Dfe S w = BRI, EEG Rt 2 I i 50
LR G B, ABFTEERY], EEG S i S
Jiki LT SRR, R R A

PR, I PRAEAR B . o W 5 E PR A AR
G v Al H T S AR R R RY (E, AT B2
e I R SR R R A — B

i L S5 A T L T Bl ) 22 4 2R A
WY R . aEEG Al LA B ik HL 17% 2l B AR A8 1L
B, BLAE XTI LG S AR | R T R B
M i P J] J) 18 DR B T 2238 1 vEEG W I X i
HLTG Bl R I 25 BERE 0 B, PR U R AR Y
iR LT SRR A D i i vEEG W, R AR
PRVEIR TG SRS, RS Fh S LIS 3, JF

LV R DRI B R ) A SRR IR 7 A A TR, 5
AT DA L S RN =2 Ah . ARBIFSE R I,
vEEG Fll abEEG B A VP4 50306 2 9 7 i W AL T
DIEHA aEEG 47 FE T, 458 T X P bl 28 R G 40
il R RS . 34h, RIEM RS,
T4 75 R E T PR 24 ) 8 R 24 ) T L 3 B
PsZmAE R, BOIEJS 2B, AT RE S H2E FL0HY
Kt feRAs . WIRATIA, EH A1
A3 MR LS S 06 SRy s BE R, U S 2k ik
HL I Sl IV E R ST 7 %8

FEHIE B0, e W 5 7™ E R 2 e
SEIRYT N, BARSLTE MRUZ VAL HIE UL
453405 1) A b 202, E AR A BRI B A 405 0F B
(14 [R] A X B o 1T 22 A SR ST R W, EEG (1) 5+
HREFE 5 3T MR AR 7 (18 452 5 A P AR S PR AR
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