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Value of maximum length sequences brainstem auditory evoked potential in neonatal
asphyxia

WANG Jin, CHEN Chao, SHAO Xiao-Mei, JIANG Ze-Dong. Division of Neonatology, Children's Hospital of Fudan Univer-
sity, Shanghai 200032, China ( drwangjin@ hotmail. com)

Abstract: Objective To study the value of a new technique, maximum length sequences brainstem auditory evoked
potential ( MLS BAEP) , in the assessment of the severity of brain damage following asphyxia in term neonates. Methods
One hundred and three neonates with perinatal asphyxia and 26 normal term neonates were eligible for the study.
Conventional and MLS BAEP examinations were performed within three days after birth. Of the 103 neonates with
asphyxia, 17 did not suffer from HIE, 37 had mild HIE, 31 had moderate HIE, and 18 had severe HIE. The latencies and
amplitudes of waves I, Il and V, and the inter-peak intervals of I-III, III-V, and I-V were analyzed. Results The
latencies of wave V and the inter-peak intervals of I-III, III-V and I-V prolonged gradually with the more severe HIE in
both the MLS and the conventional BAEP (P <0.05 or 0.01). The differences among groups were more significant with
the increasing repetition rate of click in the MLS BAEP. Compared with the normal controls, conventional BAEP did not
show prolonged intervals of I-III and III-V in the mild HIE subgroup, and a prolonged inter-peak interval of III-V in the
moderate HIE subgroup, while the MLS BAEP showed significantly prolonged inter-peak intervals of I-III and III-V in the
three HIE subgroups and the differences were more and more significant as an increase in the repetition rate of click from 91
to 910 times/seconds. Conclusions MLS BAEP is more sensitive and valuable than the conventional one in detecting
hypoxic-ischemic brain damage following asphyxia by increasing the repetition rate of click. MLS BAEP provides a new
measurement in quantity to assess the severity of HIE in neonates with perinatal asphyxia.

[ Chin J Contemp Pediatr, 2008, 10 (2) .110 —114 ]
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AL SZ 40T, I DI RE A A TG PR 58 T IR AR 45 44 1Y
AL, RN REARAS YA I, BOEAR E A A RE
RGBT R IR AL LA (EEG)
J2 TSR o P 1 i P 2 3G A 5 3 (ELR R A
A F HIE F5 BRI A — & A 2o H BTy
W15 & W fi ( brainstem auditory evoked potential,
BAEP) UL kSl F T R ol 2F L2 U5 Ik 2 RE
R — A —E MR

I — 08I B I W o 75 & LA, PR R R
JE 7 51 ( maximum length sequences, MLS) Jijj - U7 4,
PEAHAL, AR MLS BAEP, fi KK JE 751 2 —Fh
Boa s, IRy BEAL — k) P 4], 4 L T A
W5 5 A LA, P RIGE JEE AT ik 1000 {R/s, £
ZH R T XU SE M i 7, 7T 4 5 BAEP A6
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EP £ 25 55 AN [6) #2 52 HIE fil £ 095 155 O, JF K¢
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2250 ~4 510 (3 298.1 +551.4) ¢, EHEZWRH
E N TARY Apgar VR4 B 1 A0 B AL/ B80 S 43P F
Iy <7 5 e WibsiE. 103 515 8 LR G2
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it e oA )L, 55 12 1, 4 14 ), i i 37 ~ 41
(39.45 £1.62) J& ; A {ATE 2 633 ~4 539 (3537.9 +
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A LT AR 3 d Wikt kA, — Rl
48 ~72 h, L Bk B o BLIBCE BML, 3595 )5
30 min [ SR BEBR T AT A A, 7 ORI
P8 0.1 ms, 738 100 ~3 KHz, & #{ BAEP /7
PRI BE S 21 /s DI [R] 12 ms, 2500 &
12 0487, MLS BAEP F il sk 24351y 91 IR/,
227 IK/s,455 ¥K/s,910 /s, ic sk B[] 24 ms, Z 1
1500 ANFFF™ 481 o 7 o R O R AR AR 1K
AR RS HIE B ALE A B X AR > 50 TR
AIHL 5 Bl /E g T A shHkBR . Je kAT W M
BAEP £ I 5 Wr 1, % 15 W7 g 1 28 L, BT
<20 dB nHL ( normal haring level ) 3, i & 7 60
dBnHL {7 58~ #E47 % M BAEP F14 5 808 B2 1)
MLS BAEP £54% o A3 Wr 452473 Wr 19 (B2 e 4 78 L
& FH 5 BE A ML 70 ~ 80 dB nHL 47, iXAEENL
SIHTIBOE  SAET BIE 40 dB FriAS, LA/
W BELAS [ A= A 1A 25 S BT S R 22
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1T LTI, VOB % v FLARUE & HEAT , i DA IX =
MAAENE R e r, B 110,V AR, T,
I, V i g , T-100, T0-V, 1-V e [a] 4, 58 520 )Gk
O IR Y H L BAEP 1 4% 75 i s B T MLS
BAEP() 2% 8 41, F SPSS11. 0 #5447 75 22 73 #r
(ANOVA) it o
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TEH AL BAEP 1 MLS BAEP H 4% i 95 AR U ) 2
A@H—F, A= B TC HIE 241 111,V 35 RIS
IEF X RN, A HIE 2540 8JL LI,V g
TR ORI IE FX IR AE I, HLBE HIE B2 52 A9 i 5 4%
A PEE I E R B W] 10,V ks HIE R
HRYINGERIX VN UPE2 PSR ST Ny 8 v oAU a1 5t D |
A ZHIA] TIT 3 3 IR 7 5 AL BAEP 21 /s F1 MLS
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IMEZHAE R HGE T : 22 7 AU (ANOVA, P >
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B %5124 L (ANOVA,P <0.05) ,7£ MLS BAEP
91 ~ 910 W/s H X Fp 2% 5 W i % ( ANOVA,
P<0.01), #r—AKz B0 HIE 4] 525 b &
JiE HIE 20 V AR 9143 31 455 Tl — P e B 1
O RALA T 2240 M W R EL A, TG HIE 415 1E# 4

[ JE22 5% (P >0.05) , J5 B HIE B2 &4 45 1E
LAY 2 5 W 2 7F MLS BAEP Rz 5 2%
LB MLS BAEP AR e 12 9 39 i ik o 22 55t
B 8 (P <0.05 ~0.01),(F 1)

*1 EE52Z2RFAEEE HIE 4 )L MLS BAEP f1E # BAEP Zi &AL

TR il ﬁ%mﬁAEl) YIS BABP

21 W/s 91 /s 227 /s 455 /s 910 /s
I(ms) EHH 2.330.21 2.44 +0.15 2.60 0. 17 2.72+0.18 2.83+0.16
T HIE 2.44 +0.24 2.48 +0.22 2.64 £0.19 2.72£0.19 2.77 £0.20
% HF HIE 2.43 +0.19 2.50 +0.16 2.64 +0.16 2.72 +0.16 2.77 +0.16
rfi B HIE 2.46 +0.24 2.49 +0.21 2.64 +0.21 2.73 +0.21 2.78 +0.18
& HIE 2.40 +0.26 2.53 +0.23 2.66 £0.22 2.77 +0.23 2.84 +0.24

F 1.236 0.578 0.323 0.360 0.710

P >0.05 >0.05 >0.05 >0.05 >0.05
I ( ms) IE#EA 5.12 +0.21 5.29 +0.20 5.66 +0.24 5.95+0.25 6.02 +0.24
¥ HIE 5.15 +0.26 5.28 £0.30 5.64 +0.36 5.89 +0.36 5.96 +0.33
%A HIE 5.28 +0.35 5.36 +0.21 5.79 +0.23 6.02 +0.22 6.10 £0.22
rf1 B HIE 5.35+0.29 5.44 +0.28 5.81+0.33 6.06 +0. 40 6.14 £0.40
A HIE 5.35+0.32 5.48 +0.34 5.85 £0.41 6.12 +0.41 6.24 +0.42

F 2.407 2.019 1.082 1.547 1.595

P >0.05 >0.05 >0.05 >0.05 >0.05

V(ms) N2l 7.23 +0.23 7.54 +0.21 8.17 +0.23 8.80 +0.23 8.88 +0.21
% HIE 7.25 £0.30 7.51 £0.35 8.13 +0.41 8.74 +0.39 8.82 +0.29
12 HIE 7.45 £0.36" 7.75 £0.25" 8.36 +0.27" 8.99 +0.31" 9.10 +0.28"
i EE HIE 7.51 £0.29" 7.93 £0.38" 8.60 +0.44" 9.23 £0.47" 9.38 £0.42
¥ HIE 7.61 +0.49° 8.04 +0.45" 8.72 +0.57" 9.40 +0.67" 9.60 +0. 58"

F 4.617 8.173 7.360 8.021 13.669

P <0.01 <0.01 <0.01 <0.01 <0.01

a: FOR I RIROEE N A S5 IER A HLE P<0.05; b: P <0.01

2.2 IEEHR

TEH L BAEP 1 MLS BAEP H &5 U ] 3 11%) &
Aath—g, W25 B JC HIE 4 1-111, 111-V, 1-V i)
W5 IR XA R (P >0.05) , % B A HIE £4H
I-I01, 0=V 1=V 0 )30 4 1 0 X R A e K, HLRE HIE
T 1% T 45 A 45 06k i) B A 4K 3 i B W, I G AE
MLS BAEP 1 I11-V, I-V ] 8 6 HIE F52 2 i 8 4E
R 22 5 kA T I 3 & 4T T-IID i () B0 A R
BAEP (1) 21 ¥&X/s, FIfE MLS BAEP 91 ~910 ¥&/s
WA R FEME(ANOVA, P <0.05), H=HT
HIE 20 208 PR EE B HIE 41 %) 1101 06 i) 30 45 51
) — P ) R BT I 6 RE AT PR R L A, R
BAEP T, 42 & HIE 4 51E % X M4l 2 % A &
(P>0.05) , 7 MLS BAEP 75 il 8 5 15 31 910 ¥R/s
W22 R A W EE(P <0.05) , #4540 II-V W] 9] 78
WL BAEP 21 k/s 5 250 0 22 = A W
(ANOVA,P <0.05) ,7E MLS BAEP 91 ~910 ¥k/s H

25 i % (ANOVA, P <0.01), H.ji MLS BAEP
FEORINECHEE DL O1 2] 910 IR/ Jntk F{HB K, 2R
Geiter g SO, =50 HIE 24 R Bz
HHE HIE 201 TI-V g [a] 15 53 531 5 ] — 75 o) 38k )i
T IEE R BRI LLEL , AL BAEP R, 5 B2 0 rh iE
HIE 20 5 1F % %t B4l 22 A 2 (P >0.05) ,7E
MLS BAEP Fifi 75 il s B2 34 g 1157 22 S Ok Bk ik
F(P<0.05~0.01), &4 1-V W a] 78 % M BA-
EP 21 /s 8112422 50 5. (ANOVA,P <0.01) ,
7€ MLS BAEP 91 ~910 ¥/s 2% 5 g % ( ANO-
VA,P<0.01), ZHEJ HIE 4 4% i &
HIE 2H 1 T-V 0 [a] 1 73-5p1] 5[] — P 0 8 J3 1 T
XTHRZH PR LA, 5 F BAEP 1 5% rpr (EE B HIE 44
5 IEH X A 22 S A i (P <0.05 ~0.01)
TE MLS BAEP Fifi 75 il s B2 34 e 1127 25 S5 5 hn i
B P<0.01(F2),
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*2 EES5Z=EREARIEE HIE 34 JL MLS BAEP #0E #1 BAEP £ 8] #A bb 8¢
#41 BAEP MLS BAEP
WA i) 1 Gaiil

21 W/s 91 /s 227 /s 455 /s 910 /s
I-ITT( ms) E# 2.77+0.17 2.87 +£0.19 3.07 £0.21 3.22+0.24 3.19 £0.22
¢ HIE 2.71 +0.16 2.81+0.19 3.00 +0.23 3.16 £0.22 3.22+0.18
12 ¢ HIE 2.82+0.18 2.88 +0.15 3.16 £0.19 3.29 +0.20 3.33 £0.22°
g HIE 2.87 +0.16° 2.96 +0.15° 3.16 £0.21 3.32 %£0.24° 3.38 +0.28"
& HIE 2.92 +0.24° 2.96 +0.23 3.20 £0.26° 3.36 +0.31° 3.40 £0.31°

F 2.963 2.909 2.715 2.472 2.971

P <0.05 <0.05 <0.05 <0.05 <0.05

11-V (ms) e 2.14£0.11 2.25+0.17 2.53 +0.16 2.85+0.19 2.87 +0.15
¢ HIE 2.10+0.11 2.22+0.10 2.48 +0.12 2.80 £0.17 2.85+0.12
1B HIE 2.18 £0. 14 2.36 £0.15° 2.56 £0.15 3.00 £0. 19" 3.06 +0.24"
g HIE 2.21+0.14 2.47 +0.20° 2.77 +0.26" 3.10 £0.26" 3.19 +£0.20"
T HIE 2.28 +0.25° 2.53 +0.28" 2.90 £0.27" 3.28 +0.33" 3.38 +0.32P

F 3.210 10.819 16.210 17.261 22.490

P <0.05 <0.01 <0.01 <0.01 <0.01
-V (ms) % 4.91%0.17 5.10 £0.21 5.59 +0.19 6.08 +0.23 6.07 +0.39
% HIE 4.81+0.20 4.99 £0.24 5.48 +0.28 5.97 +0.33 6.06 +0.16
12 HIE 5.03 +0.24" 5.25+0.22" 5.74 £0.28" 6.32 +0.33" 6.39 +0.35"
rhEE HIE 5.09 £0.19" 5.42 £0.29" 5.92 £0.36" 6.49 £0.38" 6.56 £0.34"
¥ HIE 5.22 +0.41° 5.51 £0.43" 6.01 +0.45" 6.64 +0.49" 6.72 +0.43"

F 4.625 12.589 12.208 11.850 16. 486

P <0.01 <0.01 <0.01 <0.01 <0.01

a: GIEHAL LA P<0.05;5 b:P <0.01

2.3 #RiE

TEHH BAEP F1 MLS BAEP £ 75 ol 18 3 B v
EYSE RSN O IR E ] A B SO R R N AN
(ANOVA,P <0.05 8¢ <0.01) , {HIEA[RFERE HIE
AL, PRI BE HIE 2 5 AG i 32 47328 vk i B0 A AN
B 5., AR SCRERE— 25 15 2 53T o
3 itig
I W 5 2 EL AN e — ) 7 R % i
RRLIRN EZGERT S N0 ks N Ci b A L A N
SRR G 3, ASCHER W 1L, VO A
Xt DB 3R A v T L A A T A Sk R B A B A 1 —
Ao BEAH TR R 08 P 48, S RT3 % 38
B A1 LR 4, T 30 32 K U T - A%, S T 5
el I PR R 43,V BCRIE T A R BB A
SR TR S R G A R R 2 ] 34
ST WAL 3 b TS S A I O, — S
FRARASF AT 8500 22 A% T R D12, A (R 2B

MAFFELE R A, Toie S M BAEP if Jj& MLS
BAEP ##p, #i 4k JLE B U5 G HIE 416 1,100, V
VRAR I 5 15 6 B A AT, T-00L, 1=V 1=V g a3
TEH X FRZLAR T, 4875 DAFR E AR 1) Apgar $F43 ik

YERpRE, 2 88 L A —FR 43 78 1k H A 384G A
5IEE A AT 25 5 X AT RE T2 B )4
BREAA T AR R SO A B N i . BRI R
HIE #2176 #L BAEP 2 o ] Ul 4% 5 ¥ £R 199 A
WA ] A ) JE -, LBl HIE (4 F B 0 26 98 Kt i i
2 JUHLR S T 5 i 2 A 0 O AR A BV
BRI -V 1V [ 51 oy B, i = RS
— FURA T SRR I P I 453 1, 255 B0 e AR B
AL, #E BAEP £ 2 v 3R 3Hh W 06 A% 508 B B A K
PR OR I e [ B A K DRI R . R T
T2 S L) W 2 ) R R 28, TR I
AR HIE F2EEE 0 i 8 A v i K (P >
0.05) , 457 Wr o 1% T 38 2% 19 1 ] 350 3 52 Bk S5 i)
/I 5 T 8 322SR Y T Wi i % 3 86 v () 38 40 1) H-
WA, B R ORI A K i 2 B R D A B I H 45
THEE AW (P >0.05) , Ui B i 4805 T oe 1% 5
A % (4) 3T HRAIX T A 32 — S R T 5 32 SR S W) e R 1Y)
SERUE T T B VO, B R0 R A A
BAEP giRI 1, k% HIE F2E A INE V EEA
BT (P <0.01) , 7EH L BAEP ki, &
BS54 HIE &41f% 1-101, I1-V, I-V I i) 351 5 1 % 41
FHECAR R BE HIE & 5 in 2 ¥ 4K (P < 0. 05 ~
0.01) , $&7 22 Bl A0 n] 52 0 W 58 b 26 1% ol B, L
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W% SR R A . 7R HIE %74 5 1%
P R PR B I ZE P L B R B, R R
FELH iy T-1IL, TN-V U [ 3915 18 4 4 14 22 1 AN W
(P>0.05) 11 I-V b i) $§ 45 25 14 2 S5 e W] J (P <
0.05~0.01),

1E MLS BAEP #5 £t , Sz B WT 5 % 1 s X
HRIT RV BT OR I, RS R 224 R Y -1
HI-V, 1-V g ] G5 HIE 72 2 0% i 4k K W
2, A2 S BUE H ML BAEP B 3% (P <0.05 ~
0.01) . H#JAE HIE #4532 RIS B2 R IR
APPIXT L, A BUAE B ML BAEP rp 5 0E 3 20 A HE TG
WY A 22 ) (9 A JEE R/ il B 2L 1Y 100, TTL-V 0 i) 34,
1E MLS BAEP #1415 & X, 71 MLS BAEP 7
FGHBE M 91 /s BN ZE 910 IR/s Geit2 ik ik
H R ¥ (P <0.05 ~0.01) oV BHEIRA]1-V i [h]
HIE R L BAEP rhfi HIE R JEE38nZg # 4 1<, 47 48
TR X (P <0.05~0.01),7F MLS BAEP 1 H:4
T R SR R, R A0 O B R S i 2
SGBOREI 2. (P <0.01) o Al WL MLS BAEP 5 i $2
1 P R BTN X W 5 A 22 14 B0 47, o L S04
= BRI 4 o fEL AR R BAED BTy, O 5 Lk
AU s O 0 F 2R B A R AL T — A SRR T
5 R = R EEUR HIE FRIE R BRI K5t
AT Lo AWFFEAE MLS BAEP E] T 91 IK/s,
227 IR/s,455 R/s,910 IR/s 4 A6 B B, DA &5
RF AR A ] 1] 22 57 £ MLS BAEP H i 75
SO JEE I R R ., 550 PR — 38, 4R
MLS BAEP a DAy H0 1B 2 S5, 5k 4605 ik 45 005 1) 415
i, HIE Fi 88 80 i 28 42 S o 88 818, HL 2500 AL
BAEP S U T A DU Sl kA5 0 33k ) 40
= BRI RERR A A — 2 B AT S, al A B A
A BRI RE AN A By HIE J 53 475 i) R BE o iR
HIE #2073 BE 32 20580 5 i RAE AR AL , Sk /it CT
Je B R HARME TRAR B WHK AR Ay
Ay — e By, 58 5 i R A T R AR B A 2
Je s FL B (EEG) ,{H EEG X1 18r HIE [ FE R 8

BOAARAF A AL bR v, MLS BAEP JU Jy g $ it 17—
TR REMHT Tk o

BEAh, Sl A SO ST — B UESE T MLS BAEP
TEBTHE LR AT AT A2 b . i R L AL AUARR
INZIRBERCME/DN v T E S b, AT IR A
A6 FEAE g LS00 R % B

(& % X ]
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