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Abstract

Objective: To investigate the value of amplitude-integrated electroencephalography (aEEG) in as-
sessing the status of brain functional development in preterm infants. Methods: A prospective study
was conducted on 40 preterm infants with gestational age < 37 weeks admitted to our hospital from
December 2023 to December 2025. The infants were divided into two groups based on the assess-
ment method: an aEEG group (n = 20) and a control group (n = 20) assessed using cranial color
Doppler ultrasound and General Movements Assessment (GMA). In the aEEG group, EEG continuity,
sleep-wake cycling, and amplitude bandwidth were recorded. In the control group, structural brain
abnormalities and motor performance were evaluated. The identification rates of brain functional
abnormalities were compared between the two groups, and the correlations between aEEG param-
eters and control indicators were analyzed. Results: The identification rate of brain functional ab-
normalities in the aEEG group was 40.0%, higher than that in the control group 35.0%, although the
difference did not reach statistical significance (P = 0.744). In the aEEG group, cerebral continuity
was (81.2 * 9.5)%, sleep-wake cycling frequency was (1.9 * 0.6) cycles/hour, and amplitude band-
width was (10.1 £2.4) pV. Cerebral continuity showed a negative correlation with GMA scores (r =
-0.52, P < 0.01), while amplitude bandwidth was positively correlated with abnormalities detected
by cranial color Doppler ultrasound (r = 0.48, P < 0.05). Conclusion: As a bedside neuromonitoring
tool, aEEG can dynamically reflect cerebral electrical activity in preterm infants and demonstrates
good consistency with traditional assessment methods, offering advantages for early identification
of brain functional abnormalities and meriting clinical.

Keywords

Amplitude-Integrated Electroencephalography, Premature Infants, Brain Function Development,
Neurological Assessment

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/
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BE A E K RRBOR AT, ke = 183 e s A2 ) LA BT in, ARSZAS R AR TS I, SRRl &5
RIEsm, =LA 2R ETHEH 1] B2 LgaE <37 MY THRERKE R, 5EIH4EIL
R BRPEZ M, IR LEE AT R BUN DI RERERS, R AR AT R R L TS 2], 4
BRYGEE N, B LI 0 ) R AL 22 R B A R A A e e 1 5, FErh == 9 HH I R AR 3808 0%~23.5%, E A
R 0.5%~10.8% [3]. PRIItL, FHAMERA VAL 577 )L DR R BRAS, YR RIGIR TP, a8 s A
HEEZ L. BT, /7LD R 32 SR EE Sk R (0 2 35 B8 5 (G UR ) A 28 ) LAz Bl RE ) vE Al
(General Movements Assessment, GMA). SkfiE ] R BN E YK 5 [R5 S SR g f i oA, (X33
REME S o R BURIE IR [4]; GMA B WS B K aa s A W i 2 DY REIRAS , (H 32 W 3R S v At 1) & 1 PR
HI[5]. PRMEHEA v B &l (amplitude-integrated electroencephalography, aEEG){E A —Fi F 55 i Dh e I M H A,
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2.1. MRAR

HTBEPEANN 2023 47 12 JT 5 2025 5 12 AAEARBEH A ) LBHZ 3210 2 e M-I PP A4 ) 57 )L 40 51
2.2. 34A

R i 12 52 (KU Dh B VAL 5 AN, WEFER R0 LU PI4L: aBEG 4(n=20): %52 aBEG PFA% [ 5
7 )Ls XA (n = 20): KU + GMA KI5 L. PR LEE AR BeiIa] s i B i e 4 i vr A -
AW TR AT 0 it B aBEG 4555 B 73 il 32 AS R P4l 7 2K, T oRSR A Al — B LRI 4232
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PR /GMA 38 75 AN RIS TR g e AN ] T BA 58 A, ASE T et SN S S 507 5 o IR L LT e A
[ — G L P B LA LU RSP A VA I — Bk, (HE I i R AL R R SR B mT bE, U9 m] [R) 294l aBEG 1
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2.3. HMEGE

2.3.1. HROEEES B el ) HE

KA Natus BrainZ BRM3 BUAHEHE A L il B 2%, 12 BRIEFR 10~20 RG M TT S E ik, R
Ml eh 9 X (C3, CA) LMK, T Z(P2) NS H N . B4 8 EZFRE TIEAT 4 DN 230
NHEPR: © 75 50K I 3hIE LM (Cerebral continuity, Cy); @ WEAR - 5 4 W(sleep-wake cycling, SWC)
RIS, @ RIEHH: @ 5. 0. o WEMBDZIERHE. FTH aBEG 10X HW &84 L& RHE A
B, J3 U A B R TR A

23.2. XMRBHRE

KH GE Voluson RYEHFEAL, REMZ 7.5~10 MHz, LT X 1RO TS el R i IS . AN
FERGNRAN PR EE . ALRERAE L A AR E. B AEERHEITE R, 453N
—H R =N ERXE .
2.3.3. BILERNEESITE

PO BT A 1~3 S H 18], FEBBUIRES T3l 5~10 70480 5 K iz shii i, R H EFrbrdErr
Prechtl General Movements Assessment A3 1PAY, SRR B AT “Fidgety movements” J 577 %
Mo HMANIERE RITEEHE

2.3.4. IEFRBIRIE

RGBT B LR EMIRRE S, O8EER. BAENRE . E, 20607 1 285 5 728 Apgar
Py, VARBRHMARSE RIS AR Qn s s . BRI SE o B SN R 45 5 ol o A ) LIP I A B SR 5
SCOREMIRKBEAR S B UM . 2 SR MIMIG ST 5. IR EH AT E L. BRI
(BEFLERECTT 99)s e X AP A B 58 . AT BEREOON AL SR NS o
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AT FEAE B LA e 300 18] 55 s e T 58 U D RERS L 1 P4, RCERIBEVI 347 . aBEG 4P Cy.
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Z5t, WY aBEG {E BN ThRE P T RAE IR SE bR O BUB I RSt S S A, D9 5e 3 5 L
SR B IR R IR LA

2.4. GitFEAE

K HH SPSS 25.0 AV BEAT B 73 M o IERS /A tHEBURILL x +5 FoR, AR HUBER FIMSLREA t 1550
JEIES AT ETEILL M (QL, Q3)% 7R, A LLECKH Mann-Whitney U f535 . tHEF0R LAGI(%) £ R,
A EEECR H 2 B3 Fisher #iVIMEZ% . aBEG 2805 LA 75 . GMA 173 AH R K H Pearson B4,
Spearman 35T, P <0.05 NZEFH G IH2EE Lo
3. FR
3.1. FLAELTERIELE

AHFFILENN 40 B 577 )L, aEEG 50415 20 . PZHERJLMER]. HAfRE . JRRE. Apgar iF
oy TR, ERBTTEG R (P > 0.05) (LE 1).

Table 1. Comparison of general characteristics between the two groups of preterm infants [n (%), X £, median (Q1, Q3)]

1. MERZ)L—HREREEE N (%), x+5,M(Ql, Q3)]

B aEEG 4 (n = 20) X B 2H (n = 20) giite P1E

Sk 11 (55.0) 10 (50.0) 22=0.101 0.752

HAE (R (g) 1650 + 320 1705 + 295 t=0.460 0.648
I R i ) 32.8+1.9 33.1+2.0 t=0.564 0.576
1 73%# Apgar ¥4y 7 (6~8) 7 (6~9) 7 =0.224 0.823
HlE 13 (65.0%) 14 (70.0%) =0.114 0.739

3.2. PItHRNThREITAELER

aEEG 4t Z4: Cy [ N(81.2+9.5)%, SWC HILZFE N(1.9+0.6)I%/h, HRIEH T N10.1+£2.4) uV.
XTHRAA A, SkAUEHE T8 4 41(20.0%), GFEMET K. AREFEALSSE; GMA BHE 5 41(25.0%), *
BUNEIER /> EESER . Hd, LS GMA ¥ 5 8L 2 51(10.0%), BIPR4LIEAL 7R
R AAER D EE(WE 2).

Table 2. Analysis of brain function assessment results between the two groups [n (%), X s ]

2. MAMBEITEER D0 (%), x+s5]

=5 aEEG #(n = 20) X BB 4H (n = 20) P 1H
Cy ZELE1E(%) 81295 - -
SWC H L R/ 1.9+0.6 - -
PRI FE (uV) 10.1+2.4 - )
Sk HE - 4 (20.0%) -
4 GMA T4 - 5 (25.0%) -

T BRIV T EAR, FRARFR Tk L.
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3.3. aLEG SRS E A IEREE X

MM BoR: Cy 5 GMA W43 20X (r = —0.52, P < 0.01), HJ Cy Hfik, GMA 5% Al etk
B IRIEAE 08 5 URAR e B IE A 5% (r = 0.48, P < 0.05); SWC Sl 5 GMA 1F7r £ IEMH < (r=045,P <
0.05) (.7 3).

Table 3. Correlation analysis between aEEG parameters and control indicators

3 3. aEEG S ¥ 53 RIEFFEXE DT

aBEG 23 X HE R AR rfi P fH

Cy GMA ¥4 -0.52 <0.01
PRIEHT T K PR 0.48 <0.05
SWC 5% GMA W4 0.45 <0.05

VE: R Spearman A2 H7 .

3.4. FARNTHEE R BIRBISREL S

FEAW T, aBEG AR % IR ThAE 35 (0 Cy R EFEK. SWC 2. IRIEHE %) 3t 8 11(40.0%),
X AR A, SkAUE R B GMA AT — P 3 7 61(35.0%), HAP{CERBERS 2 #l. 1L GMA 7
W3 PIERE 2 B, WAL IRRILE, ERLGIFE P =0.744).

4. it
4.1. aEEG EA R = )LINTheE BB E ARSI B £ B AT SliE R

T2 LI T RE R B VRS 1% O FE T R TR B & il R 1 i e, O BT TR AR AR [ 7]
aBEG 3 I 8] R 4 AR IR A A, K 52 2% 1) JEL 0 i FEL A5 S 3 A N ED I R, ol AR ) LB E i 4 =5
RSN S BE I TR [8]. AW R R, aEEG KBS H——Cy. SWC KRR % ——hE
R = LI D) B AR S, 5 REAER 4518 —3K[7] [9]

WML R E ARSI 0 S IE R e U BRI, ARSI -
FOBWHE AL AR LR FiE s, BEIR - B TEEIE . WA RS, SRR 5228 E[10] [11].
AR I H aEEG 415 L Cy 5 M(81.2£9.5)%, SWC HILZF N(1.9+0.6)I%/h, FrMEH % ~(10.1+2.4)uV,
XSS SRR 5L ) LG R R AR 3L AR W& o BEAE AT FE 45 Y, Cy > 80% 37 ik FEL 1Y SHEIT A 12],
SWC A HH IR S Bk e i — 7 2 IR 28 Th BE & BT [13], FRIHS S8 W78 T 2% 0 1 2 sy st TR [ 1] 1%
SCRRIEFE PR AR BRI T T - i - 2 EM R BB P 5E B IR . 5 MRIL SkfuoR 8 &5 45 /1 Ak
BFBAF, aEEG e ahAs . SRt R 2 o ARSI R B S M, A& ms « 2T
GERIECAR” IR A [14] [15]. ABFFR AP HUE L aBEG 4535 R 5 R0 & T4 R4, #2718 aEEG 78 51
BV TE AN Th RE R RS 7 T T BE LA — @ BURYE, (B R KA SRR — D RAIE . TEIRRRIA 2 5l
185 A LI 2 578 1) 57 ) LH, aBEG PR i AU AR IR AR R LR 2%, A Bh TR wh 28 T S8 2 1
HEAT R 7] [16].

Ib4h, aBEG HA RUFMIPRFHE M. ElAm BRI, £)LE B RIEIIRES T o8 BuE s i, &5
TEFR S RS e . AR DB AL, (T — R AR B S BT [6] [17]

4.2. aEEG SEGVHME G ZNEAMERIERES M B8
L LA B S H SR DR Tk O S GMA. kTR B BE A LI = J Bl 1 i
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HO
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oy AL, B EY KSR, 205 A R 1 i B e SR % F B [18]. GMA JEd WLg 7 1
RigFEROCH RN IZ A I3 AW 2 DIRIRAS, A2 K 8 45 R BA B H M E[19]
Uta Teschler 25 AW 7246 AR 577 LAY GMA Bk 5 12 F WS N 46 = B35 M5 [20]. SR, X Ee7ik
FEAAAEE A PR SkUR BT ThRe M 55 (a0 52 2 FLE 20 578« S mT S8 O U AR, X DAV A
M RE BN ATRAT ;. GMA BRERBAPEIIRRRE, (H2 P E L. BIURA . WPHASE R & DR R
Wa, RF A AE I S0 9] TR AT AT e DA B AT, HR L T TG JIRAE[21] [22].

AT A N HT R I, aEEG S 5L GV Tabn L [AEAE PSSR EEAE G Cy 5 GMA 4y
SR =-0.52, P <0.01), B Cy B0 AL s AES:), GMA Rl Retbk G IRIEHT 985 3
TR B IEA R (r = 0.48, P < 0.05), $E/RIRIENY ¥ nl Ae 5 S5 MR AHOG; SWC A% GMA W &
IEAHSG(r=0.45,P <0.05), XUELRILIR, aBEG. kFUEES GMA BJEAF Vb4 (AR, S5
B AT HRI), (EIERBINGR G 58 7 BA WAE— SR EAME . X— KIS Wang Y55 A\[23]1IHF
FAEWATT, BVECA 2R PP r] 32 i 5L ) LI £ R A He %

EAFER ML, aBEG TR IR 5 5 0 T BlUs:_EAR3A T 625 o SR A51493 O T B i 5 B — s ) )
AR, T DIRER (WS SUE B AES: . BEAR A B Pl REAESLG FHED R I ok . ABFFir, aEEG 4
P 8 81 5 (40.0%), Fhr 3 B IE R . 2 B GMA IEH, X)L BARE SIS A& L &5
#, {H aBEG QLR /R S s 7%, nIRiER “Thae R B T4 Mset” MR, aBEG Ci/Rth
BRIESIRE, R REAEAE I PR Th RE Rt , = 2% V) B U7 A0 51 il

MIGIRSE A, aEEG A& R bR IRERRE ), &G 7EF R ) LEAE IS5 53T 2 DO g A 1
), X T BN HEAT Wi A% o T AL 8 T BL 2 9 — IRMEAS 2 (A0 S fORE B 18 5 AE N T A e & 28 14,
M LU R B R 4R A 17]. BRIk, ¥ aBEG 1E AP AN S T R B ik T B, 3 Bh TS0l Bk v
(RS 53 2 SAMEA T 24], JCHOER TR R IRIRIESEE: @O RET0 5 FIE PR = B2 MR 5E v T g )
(W EIFIRE 1 . MR IAE . LTk 1) @ AAAE S R 3 (™ Bk gy . SRS I IR IR (HZ 3h o7
ERFEE: © BRI PRING B E SRS F i — DR #: @ T E3NE MM R & B2 r e fe
Bz )L

4.3. FEFATE. DPELFFENESIERE IR

MEARAET F I ASHE TR B0 aBEG BORAETT A% R & RIFINZGHVE . ATigAEvE S T 1.
AT FUAE A ) Natus BrainZ BRM3 2555 fit 14 i oL v 46 AOAS A B, Bl 5% G T MIRT AN 22 38 TE AL
BRI, FEE AR A LEE I AR R ). AR E L e ERE. BULERSE R, BEA
SUBRE B I RO ] 4, AR B BRI BLSE S T -

FEPATIRAES, ABFTOES AR AN, BIEARIA L5, IFg— R &S
FMR, RFESE TR Bk A Rk RS, B ORI S 5t A S E R G T
PRIV 5 1IN ORI aBEG A3 AR, X — L& A BT IR ESBE Bt X . 83 5E 3] aBEG i,
AR E R B A NI T IRBUMhBE R T IIEEAE B, R R EL T AT 3L ) .

B4, aBEG Rl BExs B LT Pt/ 38 H FEIRIR 5 i N BERT B e i, A fi R ANAR E 3 AR
JUICH A o RAEHADCEN TR 5, SRR b H W PP TR, Rl xt 5L mife )Lt eT
M DIRETH BB S ME8]. ARK, aBEG HIARE TG Em AL ALSBI s T, it — DTt
MR GW] K AE[25]. Uk, aBEG AMUEA&BINZWME, ERME “MIhaeaT g BIA R %0 L
HZz—, EREIRAHE 5B SR Il siE .

DOI: 10.12677/acm.2026.1641692 4234 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641692

4.4. MRBERMEF ARG E

AW FAAAE—E R © PRV 40 ), FTREFZMISETH AR REM SR IIAMENE; @ Rik
BKIABEY;, RATEEL R IL, AL aEEG ZHO IR R B4R 12 A#. 24 AREE
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MRRE . RIS, AT NHLER 2 2] S04 B aBEG H30HIEE, S8R Mg itk . Fok, AHEFER -~
A7 AR R A BT, BARORIE T PRZAIEL AT, (0 E AR — B L IIE aBEG S 5145
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