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Abstract

Objective: To investigate the clinical application value of amplitude-integrated electroencephalog-

raphy (aEEG) in full-term neonates with hyperbilirubinemia. Methods: This study selected full-term
neonates diagnosed with neonatal hyperbilirubinemia who were admitted to the neonatology depart-

ment of our hospital from December 2023 to November 2024 as the research subjects and divided
them into the common group and the severe group. Meanwhile, 30 healthy neonates born in the neona-

tology department of our hospital during the same period were taken as the control group. To evalu-

ate the predictive value of each indicator of early aEEG for hyperbilirubinemia in full-term neonates.
Meanwhile, the alanine aminotransferase (ALT), aspartate aminotransferase (AST), total serum biliru-

bin (TSB), the ratio of serum albumin (ALB) to total serum bilirubin and the ratio of total serum bili-
rubin to serum albumin (BAMR) of the children on the day of admission were detected. The diagnostic
results of aEEG and MRI were statistically analyzed; Follow-up was conducted within 6 months after
the child fell ill, and the infant and toddler intellectual development scale (CDCC) was evaluated for
the child. Result: The levels of ALT, AST and TSB in the severe group of children were higher than those
in the common group (P < 0.05). The levels of ALT, AST and TSB in the control group of neonates were
the lowest and within the normal range. The ALB level of children in the severe group was lower than
that of children in the common group (P < 0.05), and the ALB level of neonates in the control group
was the highest and within the normal range. The BAMR value of children in the severe group was
higher than that of children in the common group (P < 0.05), and the BAMR value of neonates in the
control group was the lowest and within the normal range. From the test results, the TSB diagnostic
levels of the three groups of children under aEEG detection are closer to the results of the standard
TSB test. The abnormal rate detected by aEEG was significantly higher than that detected by MRI (P <

0.05). Meanwhile, the assessment of the infant and toddler intellectual development scale (CDCC)

was conducted at the age of 6 months for the children. The results showed that the assessment re-
sults of aEEG were inversely proportional to the scores of MDI, PDI and CDCC. Conclusion: Ampli-
tude-integrated electroencephalogram (EEG) combined with magnetic resonance imaging (MRI)

can monitor the condition and neurodevelopmental prognosis of full-term neonates with hyperbili-
rubinemia, and can distinguish between full-term neonates with hyperbilirubinemia and healthy
neonates. Compared with the conventional single MRI EEG examination, it has a higher accuracy
rate.
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2. BT 57H%E
2.1. —REEER

AHFFEIE B FRBE T4 LR 2023 4F 12 F~2024 4F 11 FSOA TSI RET A )L IR 202 R 0 2 A 39 4:
JUAHIEFERT G, [ Bk 39 B[R0 9 2 5 0 A ) LR A F 48 BB A2 )L 30 BlE Joxd FRAHL, B Fixt G4 218 Gl
AL R R IME 2 W AIE T B 3R (2014 RR)iIZWiksdE, RIS BT B & s S AL 2= E, Bt
T RHAT A, @A, EEA. 1) %iEH: 256 umol/L < TSB <342 umol/L; 2) HE4: TSB>
342 pmol/L. iZIiHFt CAEAFEE B ie R A 22 M F R B2 FE, it Mmoo dE, =4HEL
) — MR BERE L 1.

ik

Table 1. Basic data of three groups of pediatric patients [( X £ 5, n (%)]
1. ZABJLAVERIBERI(X 5,0 (%)]

. 4 531 o377 eV
T H 111 A= 1A (kg) — R - -
5 8 Wi g 1B FEH
X HEZH 30 16 14 3.03 +0.45 21 9 20 10
2 38 20 18 3.08 +0.42 22 16 27 11
HEEH 24 13 11 3.01+0.44 16 8 15 9
Pl 0.672 0.782 0.553 0.452
P >0.05 >0.05 >0.05 >0.05
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2.1.1. PNFRIfE
O 37w< Il <42w, @ H#E <28d, @ 2.5kg< H4EMKE <4.0kg, @ TSB>256 pmol/L Jf:
IR SO RTIE AT, © RIESBERIT, © aBEG M a7 AR &R PURINZAY .

2.1.2. HiRRARE

HeBR DA RAT— 1500 © FEB AL E RGopm, WBR S s« P e T E P O A
MAELFEMESEERIL, @ AR KRR & WA (E0)A BEAEHER R, @ (ERARIE TS H 3.
bit, @ BRAEEE) LT AR FR.

2.2. A&

Xof bk = 4 IR 20 3 AR 1 2 A BT AE ) LEE B JG 48 /NI aEEG R & 45 . Burdjalov W40 ${H &
Y BE AT MRI A B 45 R . BARRAE BT .

2.2.1. aEEG

STINHE TR RAENBE 48 h WiE(T aBEG W5, ZELLUEI 4h, WERB AR, 4307 aBEG T k4t
PR OBEAR - SEBEEI . Bl R R I AR AN B8 R R R A TR R K, AR PR 1020 &
Gkt AT ICE, R 4 IS AR T LR CE AE F3. F4. P3. P4, GND. REF %7 &, i
BHHT <20kQ, [RII ISR 7006 G R 37 o AR ALAI B 5 A EEG (IC SR B TR0 MR AT . B 36 JR AR i ke 9 244
SSHRAERTIER), FHHARFEE KT AR E s RIET 2.

2.2.2. MRI

KNG REILIRAG A, SRR B A% REILIR = 1) Philips Achieva 1.5 T M REILIRIEE, BB JURHEE A 5%
2% MRI £ E, ENREEILLHERES, F#SH0EE: TIWIIR. T2WI/FSE #H4A7f1 TIWI/IR &
iz, TIWI, Tl N 750 ms, T2WI, TR A 4000 ms~4500 ms.

2.3. MEIGHR

2.3.1. HXEHR

N JE N B 24 RGBT B T R IR R L HE R B(ALT) (IE% /KF: 9 U/L~50 U/L). RITRRAIRAFHER
BF(AST) (10 U/L~69 U/L). IMLifE & HL 2 (TSB) (IE# 7K°F: 0.2 mg/dL~12.9 mg/dL). IfiLif [ & H(ALB) (1IE
WK 26 g/L~40 g/L) 5 MG S NBLLER 5 17 H & H EEBAMR) K -F 1Rl o

2.3.2. aEEG 1 MRI H)iSHi 45 R

AEEG W HAPAl: RIEAEHIAMELS], X aBEG 0 FEFLHEAT VA, 1 2 44 R 2 e P P
MIBEAEHE (T B HIEE . XY aBEG FETRAUMATIFAY, MRS P LB ITHUREE, X EOBITRE, 12
TERH A 0 BLERIA S5

MRL 54 754 K3 B4 BIATZ 2 1 MRL P AT B A, P MBI 151X S 0 PR A 47 M52, 5
PRI 5 5 T L, U T, R UL DI 4 TR — BRI R E SRR
BTG SRR
23.3. NFBL/LEEEBRBSID)EHR

BV RSB XL 2 99 BRI 54 LA 30 6 A F (B o 2E 58U 6/ F N IR B
HEAT IS 750 S 3897 L B % FTRER(CDCC) VR . CDCC H (3581 J0 R 71 46 B (MDD RIS 3 % 7 8
(PDI).
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1) BHRERBMDD: FEHFIFELEAAMAES KB KT REFEA 120 4500 AR
F5, 110~119 23 N 1, 90~109 73 A 45EE 77, 80~89 72 AR, 70~79 43 Nl FUIRZS, 69 7 LU N AR
IR

2) OWHLEF)K ERE(PDD: YRS LE R KIS 3K EKTF . K ETRETE 120 4300 ENIRTS,
110~119 73 A E, 90~109 73 AH4E, 80~89 43 N T, 70~79 43 RiLZERT, 69 73 LA N O HEIEE)IK
BT

3) TG fEELIREE, BT 0 6 S A MBS S, K24 L8R B =R (CDCC)X &L
BEAT RS, VEorim, B LA REK BRI

2.4. GeitF bR

5 SPSS 26.0 BCPEALTE. TMCUR IO FR, HLIASHEAT 2 ek, VORI £ A, 41103y
ELAT LSD-t K23, P <0.05 RA S22 Lo

3. 858
3.1. AR )LHEXIBFFIES S

VAL RE R F 2), HEEMHE )L ALT. AST. TSB /KT T @ 4R B IR 2 2 LI KPP <
0.05); HJFHE )L ALB KPR T 558 4 R0 {5 xd FE 4B LI ZK (P < 0.05); FEE4H )L BAMR HI1E
T T 3 4R R FRZH 2 ) LI (P < 0.05)

Table 2. Comparison and evaluation analysis of relevant indicators among different groups of pediatric patients [( X )]

2. BABJLAXERTE SR X £5)]

A5 ALT (U/L) AST (U/L) TSB (mg/dL) ALB (g/L) BAMR
X HEZH 2278 +1.53 31.23+4.78 11.01+0.21 35.78 £ 5.34 3.12+0.12
Hrim 23.93+0.95 43.92+5.34 18.93 +1.95 35.78 +£5.34 5.02+0.15
HEH 4739+6.01 78.85 + 8.06 21.39+2.01 24.78 £ 4.06 6.01 +0.31

t 5.672 6.632 7.892 5.045 4782
P <0.05 <0.05 <0.05 <0.05 <0.05

3.2. MRI 1 aEEG ¥ T =405 )LBY TSB 7K F L3R
M 25 R E (L F 3), aEEG fill N =408 LAY TSB 2 Wik 1 s 21 bR TSB A6 A 45 5 .

Table 3. Comparison of TSB levels between three groups of pediatric patients detected by MRI and aBEG [( X £ 5)]
%< 3. MRI #1 aEEG 8 T~ =408 LA TSB 7K FELE[( X £5)]

2H 5 Fr#E TSB (mg/dL) MRI aEEG
R 11.01+£0.21 13.78 £ 1.12 12.43£0.54
W im 18.93 +1.95 15.78 £ 1.01 17.67 £1.56
HEH 21.39+2.01 19.32+1.67 21.41+1.89
t 7.892 5.672 6.632
P <0.05 <0.05 <0.05
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3.3. aEEG 1 MRI &% 5Lt
aBEG #:U F B 57 % 00 8 & T MRI BRI 525 R (P < 0.05), PFEIARAEEEHA ) LS4 &R IE
60 T ARG e T I S A ) L P 3R ILE A I HE R R (L 4)

Table 4. Comparison of abnormal rates between aEEG and MRI [%)]
% 4. aEEG 71 MRI B3I tE[%]

ZH 5 aBEG il 575 Z(%) MRI A 578 (%)
it B2 0/30 (0.00%) 0/30 (0.00%)
W@ 36/38 (94.74%) 28/38 (73.68%)
A 24/24 (100.00%) 20/24 (83.33%)

t 5.672 6.632
P <0.05 <0.05

3.4. RIS B E SR SHEXIBIRTEY S
WELEREROLE S), RIEEEREESREER™E, EFEHE LA MDI. PDI. CDCC P4
i, ik, aEEG P45 58 5 MDI. PDI. CDCC ¥4 B HAE 2%

Table 5. Comparison of aEEG grading with MDI, PDI, and CDCC scoring analysis [( X s )/n]
5. RSB E SRS MDI. PDI. CDCC IS HTELE[( X £5)/n]

451 MDI ¥4 PDI V¥4 CDCC 1#4»
X HEZH 101.11 £3.72 99.34 +1.67 91.11 +3.02
SRkl 79.39 +£2.01 75.85+1.06 72.85 +2.67
HEEH 72.82+2.18 70.21 +£1.01 67.32 +2.06

t 5.672 6.632 5.045
P <0.05 <0.05 <0.05

4. +1ig

JEH B A LRI 4 U B S AT IR, R e LMK R B A, PR FiE e
SEGE LRI P NSEIET4]. FIL, %R H BT LR ARAT 2 AR AT 530 0 TE R DA,
RARF I RIS W . SRR TR (e (ERREIRAR I T, et Kool B2 3 AR ) L IR 20 5% R
SRR DD BE IR ] RESEIR UG — R T e BRI I AR S BRI R IR B WK, BEts
ST E SOV T o 2 397 2 ) L MR 40 3 I A B 2 5 DR AR, b 2 0 395 2 ) L IR0 3% M
BRBV ORI E B AR (LR IR R, NIRRT BTk T /. RS, B A LRI
LS O 2 KA 6 B0 Lt 2 tH LSS 4 (0 0, TE RS IR R B AR RS R 12 A 397 26 ) LTS B4 25 1t
S FOE B 52 HH IR AR RS NS 0, RS AR BIRBAR B SR T B0 J2 97 4 L s i ar
FMIE AT o 55 R GRS R 2 S5, RV dsk 3 5 2 A 9 2 L I 40 LR 38 Bh T B . A
ST A AR S AR S A AR e . TR, TER RIS IR AR BOR T, AERSRLINE 2 A BT A LB AT
6 LA P 0 340 X 40 1 525 9 40 S R T R R BSOS R 9 BRI, ) 3 A LT IR 41 36 I SR Sk
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MRI f5 BB ARBEAT 120, RRE X ) LIRS0 0 2 03T S, 38 MIRT e il 432 A e 88 S oot 58 LA
FRCARR R, AT SR LA R B TS S LR T I, ORI R R AT RS, (|
SRR ) LE A ARE R BATEE, BILH A R4 EEIEE AT E, RS T ES TR PR
MU BhYE YT, AT Sk MR I KRR, R A A, 330 MRT 2 Wi e R R [6]. Al
M, WWRERNRIG. 24, 7L A A LB R IMAE 2 W ik, T 8RR B, R
£ 1 L P (aBEG) A& — Fofr 5380 T LR AR 652 R 11 o e PR M U e R, R o 5 0 A L P G 0 e AR PR A R 2 Ak
BEATORAN, 75577 ) LA e BRI 7 Th) LA B (. 78R . ASKERS 254 05 7]. Rk, N TR aEEG &
BAE R BB A ) L B0 2 i rp R B AN, AR SC@ ik o) /& B A )L s B 20 28 IR A8 3 SR FH 4R e 8
oG P P B RS HR GG AT R AT, 6T L B IS SR, DI PR M 2 A ) L AL 2R IR 45
HEIRESH . W AFEIMEEI R KR B4 )L aBEG 15 50iE 20 4F s S W& A G E . %2 A B
A )L B R UE B LI aEEG 256 MRI K A5 45 kAT X Wb, T KB Wi, 46 6 AN HiM 2
H)LE e K B =R (CDCC) VAL LS A, DL PEAL ] aBEEG X2 H B 4B Lm0 3R IUE B LA & K &
FERRUEAN =

TEARVRIGH, HFEEHE)LALT. AST. TSB /K-Fm s )L /KF(P <0.05); HEHE)L
ALB 7KK T8 @ 4 B LK (P < 0.05); HEAEALE )L BAMR {E & T35 @4 8 LFMEP < 0.05).
AT EE K, aBEG Kl T =20 8L TSB 2 Wik FHE bt TSB A 455 . aBEG Al 1
S U T MRI PRI 28(P < 0.05), PRFRBEATE 51 BB A8 ) L i JH 21 2% IS0 7 T ) A B o
JE AR ) L B 23R MAE AAS I HE AR 22 o 7R SRZEDT [R1RIBIE e 45t W IEZ0 3R e 42 ) LK H] aEEG
HEATAREI, LA R S R B s T IR AR LR < 0.05). RN, fEBJLERE 6 AN H W4T bE
Vi, X JLEHT B4 LR B R B mR(CDCO IV, S5 R EoR, HRIEEES I K 7 AR ek ™ s, &%
418U MDI. PDI. CDCC P43k, K, aBEG $#t45 3 5 MDI. PDI. CDCC ##4)BS ELAH % o
T W, A FA LSRR IME 2 )L ALT. AST. TSB HI/K-FBE% 7 15 M BRI M7, ALB
K- BE A0 17 7 B AR FE SR TR I, o 175 8™ B 1) 55 ) L BAMR B B 2 38 111 . aEEG A B #ERR 2 55 T MRI.
[FEF, HR4E aBEG PSS X EIL 6 AN HRIME K GG AT A, BeBs AL S Wu 15 ™ 572 2 A 1%
BWEEMEREGKTFRIAR9]. 77 W aBEG PPN A R B AEH & . [FI, aEEG BUG R 15 LA 2
H A L IE AL 2 MURE A 2 e s ol S DA 5%, aBEG RS SZBL 7 6 A2 8 2E ) L i E 40 2% 1t e o Pl gl
TESN I, R SEEL T O A A BT AR ) L BH AT 2R IMURE # 42 D RER A AN AR A M, [ IR S B TR
JBHHTAE L AR R M S PPt [10]. FRHJREETIE T, 78 MRI AT, & H B4 ) Ls B4 3 ME 1)
MR R AE B . 7E MRIECRT, REBEAIN R E H B A )L s AE L1 2R L XU ) 2038 B 8% o B2 o« XU /s
i A AT B S5 #2635 B 35046 BT s s, D A2 A 3B A ) L M1 2% 00 i DX R U i 5 32 5%t R 5
P 2 A BT A L s IH AL 2 IRE A i Dy B R AR 0, F B AE ) Lim IBZL 36 AR RN T RE A P o (2
MRI (98 FHAETE R BR P, 72 5= ) L s IS E AN o T iEIS aEEG VAl A % SRS 1Y) L3745
SRR AT, RN A B A L I L3R IR AR 8 SR AT 5 DL dEAT 0, SEERE E H H A ) L IR E
MAESATHZHR S, YHETHUS B, KUk, aBEG PP 2 W IAHZ B2 A 34 )L P20 2 E #2850
(AR B —[11]o 22 HBAE L s RE AT 2R I i 40 22 R AR 30 H S 3 A 1B DL J 2 TR 20 M R T e e
ALY ATP AP PRAR (B A, FEIGIR b i AR B F 7 A )L v IE 20 2% I il D e SR i, T et
aBEG VPl RN & 7 B A ) Lim IR 20 3% ME S Hldk AT FIWr[12]

gk bATR, i aBEG VPAL AT MRI X2 A #7248 L IRAL R U AT # 2 Thae lill, aEEG VAL
R E T S, Refsuenf 7 E A B A LEIRZ R IURE RS S, JIW ™ ERERE, X UG 15 it
A7 FIW, AT R R — I MRI K & R AERR 2 00 . RRAE SCIILXT A2 ) T A2 ) Lo IH 20 3% LA b 22 437
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