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Abstract

Objective: To investigate the study of amplitude integrated electroencephalogram (aEEG) on brain
maturity of preterm infants of different gestational ages. Methods: Children admitted to the De-
partment of Neonatology at Chaohu Hospital Affiliated to Anhui Medical University from June
2020 to May 2023 were selected as the study subjects. Among them, 61 premature infants were
selected as the observation group and divided into early group (9 cases, <32 weeks), mid-term
group (11 cases, 32~33 weeks), and late group (41 cases, 34~36 weeks) according to gestational
age. Additionally, 43 term infants without brain injury during the same period (37~42 weeks)
were selected as the control group. All patients underwent aEEG examination, and the aEEG
scores and amplitude voltage changes were compared among the four groups of patients. Re-
sults: The aEEG scores and total scores of the four groups of children showed an upward trend
with increasing gestational age, and the differences between the groups were statistically sig-
nificant (P < 0.05). In addition, the upper bound amplitude voltage of broadband (QS) and nar-
rowband (AS) in the four groups of children gradually decreased with increasing gestational age,
while the lower bound amplitude voltage gradually increased with increasing gestational age.
The bandwidth gradually narrowed, and the QS duration gradually decreased. The differences
between the groups were statistically significant (P < 0.05). Conclusion: In healthy premature
infants, aEEG is a reliable brain monitoring tool. The aEEG patterns of premature infants of dif-
ferent gestational ages have certain patterns. As gestational age increases, the background pat-
terns of aEEG gradually mature. The use of aEEG can effectively evaluate the brain development
of premature infants and provide a certain reference basis for early clinical judgment of brain
function.
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R e AR R, At AR RAH 1500 /577 )L, HR 7 Caca#H e LR T —
KRICH, 1E 5 % LA B4 LHAEHR AL E 28 =, mEFRE, 5L H AR WAEANRIGM1] 2], TFK,
b 5 R R BRI AN A R R, RIS oKk O B 7 LI AR TR R R e . R il X ey
TS ) LERT A ) LIS 0 R AWM A R G080 1 KR, HoAS RS BT RERR 25 355 A B 5401,
FEh FEERIAE 227 KRR K I 5 AR [3], BEFLRM[4], S AU, AR ) LR EME
KA. Z)BERG . FIRERG . B PESR 0 A0 B RGBT 7 e &8 45407 14 JRURS: 20l 38 73% 11 30%
DRIt , 5730 A 0 2 DA 7= ) LI B R, @R AT AT ORI V6 7 0 R B L IR 8 45 o L /] (amplitude-integrated
electroencephalography, aEEG) & — M a1t Jo Bl 1) 2 52 Il (cerebral function monitoring, CFM)$ R,
FEHTAE LA I I R ORI 2, 5 T84, BHREE B, AT DUE R kAT K T Sy 3 2 1
T, AT S B FRAT T A 0 0 5= L & & BB L[5 ] -
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2. AR TTE
2.1. —iEER

AN IR 7T, EEL 2020 4F 6 H~2023 4E 5 A S ERH A JLEHGE ) 61 B 7= ) LIE NI
SO, ARG B L IR B, <32 JE). AL B, 32~33 )RR AL (41 ], 34~36 ).
Y E A B AR B A /2 H L 43 91(37~42 FDNEAXT IR . AR A S 557w i N2 E MK

FERE T,
2.2. ANEHBRIRHE
IINFRUE: (1) WG 28~36 J&, XTIBLAIAHES 37~42 fH: (2) MHRIRKERMEAZREE, (3) T4

3 KM 58K aEEG.

HERRbRdE: (1) BERENE. HEZE. EREERNITRZELS: Q) AHP ML RGHZ K
FHOGREAR s (3) Sk RESR RN 35 (4) &SRB E ARG & e BRI s (5) MR
BE R R e (6) KIBIRA A .

23. BEGX

FraX R TA )G 3 KRN SERK aBEG aill, A 588 NIHON KOHDEN fi # {5 B/ 4 T AR (H
KA Tk 2s4t, BEG-1200C), #AE R Sk Js 3 B bk S B R AT 5, R T HSHE,
2 HE o Fi P ST BRAm A 1Y) 10~20 RGE[6], KA 8 ik B ik, ®ap Mgk e, 2% mikE T ardiE
o, R AR, DREXTEOE I BRE S, JEER BTN 0.5~35.0 Hz, fiiHEEE 6 cm/h, BRI
4 h.

2.4. YEIGHR

MR UUFE L aBEG %, (1) &3 CHrA ) LIRTE 5 A i v B PR B H % 5 3R ) & Burdjalov ¥F
RG] (8] [9], HLEPUL B LILIELLME(Co) HEHR - LR H(Cy). RO FHRIE(LB) 7 58 & T i FH4k
MR (B) DY IRV 43 S S 43 (T)BE IR IS AR AL I Re . BARTVPr RGN 1. (2) BEr QR L HBEAR I (quiet sleep,
QS), ARG SHENK Y] (active sleep, AS), TR IFELEIUH L QS 1 AS 1] aEEG b N il FHRIEE X
7 AL o
2.5. GtERE

HECRRIL n/% KR, B TREARSER D, $UL Fisher MBI T AR LI HERRIRMIES
SAEE X s #iR, AIRMIES S EIEH M (P25, P75)HA, AR LLECR H 7 2 73 Hr el
Kruskal-Wallis H Z A7 ESHkG5, LSD it — A tLE. I Gt o 4riiEid SPSS27.0 #ift:
P, PAP<0.05 IWHESEA SR L.

3. R

VUL B LIrER . 7 =0, BRI R, B i . SEKSR g AR R RRE LU, ZER BRI R
X(P>0.05); RIS FIAGIAE 2R TEGAE P > 0.05), BIAASRIA. PA%REERESR
TR (P < 0.05), XTHRA L R . R BRI R WA AR B 22 R ik 22 (P < 0.05). BEBAMN & & Bk
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Table 1. Burdjalov brain maturity scoring system for preterm infants

% 1. Burdjalov B2/ )LINZ B EAE TS RS

GaKi:] Co Cy LB

B

AESARHE: TUFRIE <3uv, b

R il i) KBS E(15 pv)

0 WFHRIE 15~30 pv LRI ks REofe (<3 V) A FRHIES V)
AESEmBE: FIARRIE3~5 1y, E [ e g AR mEEE (20 pv)
! 0 FARIE 20~40 pV HUHRIEZRZR 575 ) R 1)
B FIAFRIE >S5 v, BUAR e FE 1 - TA AHE: mEEEE20 pv)
2 I > 10 oV A AT AR A B 5 uV) A BEGS 1v)
" AR SRS BE(15~20 V)
- e iy
3 HF S ) B 1 e b FF RS HEGS 1)
" B KRB (<15 pv)
- & JE e
4 R AR R R IR B S 1)
5 7 FIUIN) S 228 S, 7 A X i
W IESZREAR (b
e =7 RN AR BB TC I A bRt
Table 2. Comparison of the general data of the four groups
< 2. MEB)L—MBEREEER
il 5 531577 10 NGy BREAL B RE FKIER WIREIE
i (5B/4%, n) (B/E], n) (x*s,9) (/%) (0/%) (/%) (0/%)
FHIHMN=9) 8/1 6/3 1456.11 +214.59 4/44 .44 4/44.44 0/0.00 4/44.44
FHAH N = 11) 7/4 9/2 1742.27 + 408.91 5/45.45 5/45.45 2/18.18 7/63.64
M HAZH (n = 41) 22/19 1724 225415 £456.41*°  18/43.90  11/26.83  7/17.07  24/58.54
SR ZH (n = 43) 26/17 24/19  3139.88+£527.20*°¢  10/2326  11/25.58 11/25.58  19/44.19
X*/H 3.816 6.519 54.744 5.106 2.912 3.029 2.569
P 0.273 0.081 <0.001 0.158 0.406 0.400 0.484

i 5RIHEE, P<0.05; STIAEE, *P<0.05; S HE, P <0.05,

3.2. MU4E2)L aEEG ESY LB

B RRe R N, DYZH &L Cov Cy. LB B ¥4 [t aBEG 1143 570 (T) RIE# T mia sy, 4%

FHASG B P <0.05). W3,

Table 3. Comparison of aEEG scores between the four groups

52 3. MU4AE )L aEEG R4y LR

Pai:! Co Cy LB B T
FLHAZ 2(1.5,2) 2(1.5,3) 2(1.5,2) 2(1.5,3) 8 (6, 10)
HAZE 2(2,2) 4(3,4) 2(2,2) 33,3) 11 (10, 11)
R A2 2(2,2) 4 (4,5) 2(2,2) 33,4) 11(11, 13)
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£
o HEZH 2(2,2) 54,5) 22,2 43,4 12 (2, 13)
H 13.520 38.250 13.515 39.629 42.305
P 0.004 <0.001 0.004 <0.001 <0.001

3.3. FU4E )L aEEG IRiGE EH B

B AR RGN, PU4LEIL QS 5 AS [ R SRR fo MO N B, R AR B IZ AT BT, Al SR

B, QS WHKIZW4isE, FAMERBEFSI-E NP <0.05). W#E4, £S5,
Table 4. Comparison of aEEG amplitude voltages between the four groups
5% 4. M4HER )L aBEG RIEEE EELIE
o AS (nV) QS (1)
ot TR ot A
e 31.60 (29.50, 39.70) 7.10 (5.40, 7.30) 37.50 (31.95, 42.70) 5.20 (3.80, 5.70)
HR A 27.70 (23.70, 30.90) 7.90 (7.50, 8.60) 31.60 (30.30, 40.40) 6.10 (5.40, 6.90)
e 4 27.30 (24.30, 29.50) 9.10 (8.45, 9.80) 34.10 (28.90, 38.00) 6.30 (5.90, 6.90)
X HRZH 25.60 (22.90, 27.30) 11.90 (10.60, 13.80) 32.20 (29.90, 33.80) 8.80 (8.10, 9.80)
H 20.50 60.20 13.14 65.39
P <0.00 <0.00 0.00 <0.00
Table 5. The aEEG bandwidth and QS duration were compared between the four groups
5. M4AE )L aEEG 3R QS FHKELE
sreH AS (V) QS 7 E(uV) QS B4 (min)
8 GEEN 24.30 (22.30, 34.30) 31.80 (26.65, 40.00) 31.00 (28.00, 34.00)
TR 19.10 (15.30, 22.51) 25.90 (22.60, 35.50) 26.00 (22.00, 28.00)
e £ 18.50 (15.50, 20.80) 31.60 (22.25, 35.50) 23.00 (21.00, 27.00)
X HRZH 13.10 (11.20, 15.50) 24.10 (20.80, 27.50) 22.00 (20.00, 24.00)
H 46.95 17.60 22.85
P <0.00 <0.00 <0.00

4. g

L2 )L de o KL IS D i e S AR, T 05 i C o B LR IBE T AR 2K T Y e B
PRIZR o 77 LU £ AL A 88 )60 2 TR A EL S RO, T L7 1 138 1 2 e 3L K it 3 ) 27
SRR EERREAERNE . T RMUR RS, EA5TA BT,

F AT LIR30 A AT 753, B BAE T 1R7 o 000 v P 0 ) AN [ i DX T e 54 P )
ARk, Horp b4 3 EAL I R L R ML KN S T, TR KR TR R MR 5 3 A [10] [11].

RS B L, 42

AT B A IS, MR RGKH

X

EREFNAFREERIE, AR FIRBI[12] [13],
T A SRR AT %, HL 2B A i A3 I iy a8 pieaet, - 2 BRI PR g DRI B J2 e 22 2T 4 2 R e )
KB, ML TCHIE 51 RN SR T, AT RE 142 Tt
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aBEG B2 AE A BN BRI 47 5 1 R 55 W 47 OO A IR, 20 A SR R S FH 1 S AR e A LA =
S T 5 SR P TSI AN R A Vi B0 (AR I K OO 24 P06 T T B MR o aEEG 8k A i LA S E AT I
. RS, EAGZANRTI, BOKBREEHE> Tk B T, 830, DIRESNATREERIE R D5,
FIES B IR, EERIE AW, B TRE RS W, H A7 & sy s A ) Lk 4 B0 W 370 by
(NNICU)H A 37 A ) Lis Th B8 1) 25 22 e AR RS DN F B [ 14 B IF7C R A, 78 A J5 i) J LA 3R 4316 aEEG
105 5 5 LR AR I 2 R B 2455 2 [BAFAEAE OGP, TER = L AR JG 34T aBEG 748 I I [k
B, WA A RGUR B 45 R AR, o5 R AERa[15] [16].

HAl, REHXS aBEG & N HAFr RGHAT T HIE[7] (8], % LR RS, AHFFET WEA
[FIG R .7 LI aBEG EIJE, 3 SRELS) T8 148 b, EAT 3E— 20 0 #r o MR T 1EH & A )LAE S5 aBEG
T 50 B0 003 SR K s i) AR S B, L) LB L R SR B SRR I[17] [18], HRF TR,
aEEG TSR 19 0 v] Be 15 o PP 22 4500 B G 56191 [20], MR b8 9 28 & DL JS i Hh 3L,
280 32 AR )LATEAN . &2 37 FIRE R 21]. ARG RS, SR ER, A% )L aEEG %
TPPoy Fe i oy B H AR RS B0 52 ETh a3, w4l R, i, BRIt R, LR
HRIRRE RO, B LI R B E . BN, aBEG BIEM L. FTIOR4H, 295 E T s il
PR, 5B R R LI TG BB . ARWFEE R, DUAMERR A, AS 5 QS I L SRR HL
HOBEE H A RS B K T HT R, T SRR B R B AR IR R RS i T s, A AR A, R
KGR, R IR LS 2 BE S HA W (3G I SIS ER . Rk, L) LI L B B T Ak
TR LR R B R A A IR R IS K T 1 =, aBEG T DL T Hh S B 7 ) LR R B A o SR A, AHF
TR AL, T3 L T L B s, TRl = 30 M e B v, 73— PR AT
5. &%

bk, H7)UA )5 aBEG A —E MR, BEENREIIN, Wik E BE R, EaE s T2
AL, aBEG 2P 577 LKA & B —MA T B W2 BAA EEE .
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