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[Abstract] Objective Mismatch negativity(MMN), as index, was used to study the characteristics of the pre

— attentive process in severe sensorineural hearing loss patients with hearing aids. Methods Two groups were test-

- ed:one group of 14 severe sensorineural hearing loss patients as the hearing aids group while the other had 20 control
subjects with normal hearing named as control group. Event— related potentials were recorded from 64 electrodes
Neuroscan EEG/ERP system using a passive oddball paradigm in free field. The standard — tone frequency was 1
000 Hz, and the deviant— tone frequency was 1 100 Hz. The onset time,offset time, peak latency, duration and mean
amplitudes in 61~240 ms of the two groups were observed. Results MMN could be recorded in 12 amplified pa-
tients and 18 control subjects. The mean on set time of control group was 93. 06 =12, 26 ms and the hearing aids
group was 122.17£32. 36 ms, significantly delayed than control group(P<0. 05). The mean off set time of control

group was 233.44 £ 13. 2 ms and the hearing aids group was 192. 08 ms, significantly earlier than control group
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(P<C0.05); the mean duration of control group was 140, 38 ms and the hearing aids group was 69. 92 ms, signifi-

cantly shorter than control group(P<Z0. 05). The mean amplitude of control group in 161~240 ms was —1. 20 pV

and the hearing aids group was 0. 12 ¢V, significantly decreased in mean amplitude(P<Z0. 05), No statistically signif-

icant differences were observed in the peck latency.peak amplitude and mean amplitude in 61 ~160 ms between the

two groups (P>>0. 05). Conclusion  Severe sensorineural hearing loss patients with hearing aids could process fre-

quency in the pre—attentive stage. The use of hearing aids substantially improved the detectability of MMN, Com-

pared with control group, the hearing aids group had significantly prolonged onset time, shortening offset time,

short duration and decreased mean amplitude in 161~240 ms.

[Key words) Sensorineural hearing loss;

Xt ¥ 38 o B B AR 4k 89 BT 1 B M L (pre— atten-
tive process) B AR BM AN NN - REANA
B 43 » 2% VS B £ i (mismatch negativity, MMN)
B E B R RN TR EHEED . MMN
R — T iy J 8 28 AL BT i R B 3F 14 M < B3 A7 Cevent
— related potentials, ERPs)!, Naitinen %5 F
1978 FHERF. Wk MMN MR EFEEFBENR
WT B2 J2 B AR 2% I 488 40 A 45 04, 8 T 45 5 W L R
BT RN EREY . B F MMN il A FE
BEXRE R E 3 B A S R A) W W j R AT
T8 A 23 BEBE 7 5 BT LA 45 3R W 1 U Bt IR B A R
EEXEWH MMN ZEL S B RE W AT R
e PR R 80 40 - 35 A4 L L E VA RB S & W7 7 3k
BAURANTEREAF RGBS, BIIT 853K
RAVEAEED

AR EERITEERET AR EE It
MMN 83 TG R AE B B 5 07 71 1 % AR 75 B S a5
FEMLIWER.

1 M&5H*
L1 WX BSR4 . B ETERMN 14
MEEREHEEERE (SR WHO—1997 I 7
R SRR . B 8 B, % 6 4 Fik 10~20 % ,F
¥ 13.58+3.24 %, HIREFF /P 1~6 FFA
L. HP1IBIHESKEY KRWBE.6 FIEERD
YR, T FREAHE, HEFHEYR AR, XH
ELHRRE. BEREFHIEN 80. 00~115.
00 dB HL,3F % 96.50+15. 45 dB HL; 8197 W7 i)
24 52.50~97,50 dB HL,¥ % 60.00+17. 89 dB
HL., Z4AXtH+ 5 PN E R B U, 9 B pEHA
BT, B BT SR M B ) 2~14 AR, I E
RN 7.98E3. 14 ., 5 KECH 6~8 h & 6 f,
=>8h & 8f., XA .18 HIN HIEHRIKE,H 10
5,4 8 B 4E#8 12~20 &, F3 16.541+2.37 %,
XUH 250~8 000 Hz #iF T B (PTA)<<15 dB HL,
WHAERF . REZSHEYI AR TERARE
EHRRE .
FAZREHEEMFTHTHRBANE,

Mismatch negativity;

Pre— attentive process; Hearing aids

AANSEEEPAZESHABRESR.
L2 WRAMNHESHE WK NRIEE 64 7
Neuroscan EEG/ERP Ji{%. % Hf#E B&K 4
H] #2209 BUKS 5 75 BT Xt i S B AT R IR I 7
AT HAMGR AR ERLREHT,E
WM < 18 dB(A), %4 GB/T16403(1996) K
B P o R R A
1.3 WiAFEESH ZAFHHITHET WM
FE R HTIAR s B U 2% 4 AT B W O B e, B
RE XUH FL AT R B T 48 (B W7 £5 28U 5 . Siemens
PHOENIX. 313) , ¥ By 88 I B W B AERAL IR .
WA 2 E AT BN, BB RIFFE
ZH, ZRENEACEENTFRE, RBEERZIR
ESOem, BRZRELWREBLFLE  AER
PRI, RAZRK S Oddball R . 45
T 0 R0 SR R4 9028 1 000 Hz F1 1100 Hz Y
o B st ¥ 60 ms, b AT BEET R K
20 ms, G FERRIERI T A F  EZRXE 1 m, 5UHAE
F—7K¥, 45BN 75 dB SPL, 4% 4 R B A4
SRR IR BN 90% 1 10%, LA DY BE LG
JF 45 5 BT 10 /N 30 38 O 4 oE L B — R SR R
BIEAA 3 PRERE . HBE FR (ISD 2 500 ms,
ORI R 0.5~100 Hz, AEE K 1 000 Hz, i
R B AT, B — B 1 000 MR , BIElE
FZRARIKE , BIC KT EIEREE 30 o8p. 0
¥ A Neuroscan Quik—Cap64 S 05 (10~20 &
g0, Wtk TR AR /AR (Ag/AgCD R, B 1

B 1 Neuroscan Quik—Cap64 SHRIBEERHI REER



WP f % ROE BB A 2010 #5518 B4 3 )

241

I RER AR, I IE R, RRESEHER,
ZEOUARIE | F B3 B IR B iR , 2 HR HE S B 7K AR
Bk, iCsRIRE . AR5 EAREIRRESL/D T 5 kQ.
1.4 ¥E42#r R Neuroscand. 3 B iC K 5
A9 JEL IR B AT B 24 1T o A BB B 30 Hz(12
dB/octave) , 43 ¥ B} 8] 24 550 ms (£ & ) ¥ A 50
ms) , KFAT o i 8 A0 2 5 R SR R B OB 43 Bl AT
S BRI, B B iR At 100 pV BB,
RIGES RN EIE B EAn RSB E. R
MMN ¥4k 8 K fisi st T2 J 89 5345, 85 BT 45 B B9 38
F e ide ¥ AR I F 100~250 ms BB K U E K
MMN, %% MMN 3% & ¥ 8 89 Fz B iR 4k 19 3
T #E4T 3 A0, 43 A MMIN [ JF 26 B 8] L 45 SRR 1]
5 S I} ] (45 BRAS (8] — FF 4 B[R] | (L 35 0 e ¥R R
B, P MMN f B[R] 25 BE 4347 61~240 ms BfFE
£ 20 ms By 30, R B W 48 4H B0 BOHE S 3 IR A
W RHE AT L3

1.5 Sit% 481 SRA SPSS 16. 0 844 %) $ 48 ot
AL TR, 4H o) LBk R B M SRR A ¢ K B, P<T0. 05
IWHERBEERITHE XL,

2 #R

2.1 MMNAKHFE B4 EH MMN &
SE- 347 19 5k T 5 4 A6 R i B4R B ARG 1) & (Fz~
Cz) MMN [ 3 W8 & 1 B s FL28 M1 M2 iR AL Ry
PS5 MMN BT AH H 8 B0 S 7% 5 Fz il MMN
REERE. BIWTE4 12 #15] i MMN, £ # 3
S 85.71%(12/14) ; X} BR4H 18 Hii 5] Hf MMN, & i}
FH100% . B 2 78 BT 2841 FXT BR4H 45 B ik MMIN
BRI oA B B 3 s BT 2R 4 5% R4 Fz
FL AR A A E R 3K AR 5 R B ERP B &2 MMIN i
SERE A4 MMN S5 T8 B R .

2.2 MMN ¥iig BiWr#8 4 MMN I {i 3 08 i 78
BlKH—0.19~—4.25 uV, Xt A R —0. 16 ~
—4.25 pV; BhUF 2§40 61~240 ms B2 N % 20 ms
SR PR ATEEIN 2. 1~ —3.77 uV,XF B4 K 0. 19
~—2.92 V. BYUT#5 41 FI X B4 MMN %8 3
I8 .61~160 ms B2 NP IEH 2 R B4 ¥

— BiTaRA

— — XA

B2 BRHANNRESEHRL MMN BT L E

BhWraR A

MV _ P -"\
SLs o MyN o g -,

r /\ /"'\*’u

Sy

~50.8 W 500 ms

1.5

MMNETE ----=-=- R — — ERR

BhIFSSEMMN S 7
St BB EAMMN & B
(= F—HriE)

MMN
('A% r \K
~

ms

BT S
M3 BEFERARNNRAF ARNKENN ERHMM
MMN #8 FHEERAE Fz R4 MMN 2 F #8031 b B
& X (P>0.05);61~240 ms B} N MMN -3 i
BERERIF#FEX(P<0.05)((FE D,
2.3 MMN ¥R By 8 4 fxd B4 MMN
T B JF 36 B 1) L &5 SR BsF JB) W RR SRR Rl 2 R A GEitF
B (P<0.08), RN ERERITHEBE NP
>0.05)(F£ 2),
3 g
By 85 ORI s EH K B 5 T e
Hius FEUEENRK. NERAES DTFTEREN
BLaAREZER . MMN BRIF AZZAENEER
B EF M HRE, RERTA MR EITE, B
BBk Y 32 X WO B B B BRI R R W LR S
B S EERR AT, MMN i ik 18 5 00 3 60 48 %A
BAMAXE, MSREREAM TR MO ERE X,
FEEZRBX BRPEE, HEBEKS ., EIEK
EAINATAGBESMRARFREDHILE,
Bk BEHFEXFEREZEREN MMN BKIEFH1E,
BB A ERAE ATERBAED %,

— — - XA



242 Journal of Audiology and Speech Pathology 2010. Vol 18. No. 3
1 BWRASHRA 61240 ms B HRH 20 ms MMN EHHIER EEBHEMLE (V. z15)

A5 HERED 1~ 81~ 101~ 121~ 141~ 161~ 181~ 201~ 221~240 kS
BIWTERE 12 —0.59+153 —0.21£1.40 —0.33+164 —0.8841.05 —0.8841.05 —0.4041.17* —0.03+£1.24* 0.12+1.15° 0.43+1§33* L.53+1.07
Xt iR 18 0202041 —0.1640.5] —0.8320.87 ~1.07+0.81 —117+113 —148+136 —146+114 —1 184107 —0.66+1.09 190+ 21
.o+ SXBA K, P<0.05

F2 PHBASHEA MMNEBRUNEEMEYE (ms,7+5)

wuo BB FF 4R BF ) 2 St e - 4| L3 27N

e L 12 122. 17432, 46> (64~179) 192.084:46,10* (162~328) 69,9252, 08" (20~223) 152, 58+ 24, 47(121~202)
pugiicyi) 18 93. 06312, 26(76~221) 233.4+13. 20(133~315) 140. 3861, 78(15~231) 159, 94427, 86(116~194)
T 5t B4R E A, P<C0. 05
3.1 MMNWHEIE MXPERE, BWHA 55 R BT R R BN TGRS, H itk MMN Af

B4 61~160 ms Bf R Py MMN R 13 18 L4 it
FER BETNAEEFSTMINEHBTEFERESK
HEHZEEE WL TCRE G 2 57 i 7 161
~240 ms KRN, B 2840 MMN HF ¥ 18 8 8
16 F %t B4, 3R R FE X A B IR B PN . T RS 2
EREFHFENHEZIHERK LD, X5 Korczak'™
BT R A .
3.2 MMN MR MMN 8 ¥ 4R 0 ) 2 48 15
50~150 ms 78 [ P9 72 55 0 38 5 0 o 0 8 A U TR AR
22 B 18] A, B TR 9 48 o8 B 2 T 4R o B R
M ZERIITREE, R KRS S5 & RGN
2 TT BB R T M 4 T 1 B 2 G B B BE 5 45 TR ]
AR 150~350 ms B #2370 B Y 28 52 0 B8 5 4 o )
Y B T T R 3R 1 A TR 5 5 B B () = &5 SRR ) —
WHErR. R MMN BB 8“2 2R B, 2K
T A AR o TR G 0 T O 2 E A PR R R AT
2R (F%E 10~15 o), B3 A — 1> Wr 58 30 8 K i
4 5ZATIZRE B 3h e, R 8 eI R o R A
i i) Py o PR R O BE 51 8 MMIN, 3R B 7 8%
20 MMN {9 FF 44 i 1) B S b % HR 20 S 4K, 5 22 i )
HEHRBASE . RHBREMEHEERERT)
IE W & BN A B IS AR M B g

Marie %™ W BF 55 B 7R, BB & 8 K1 K,
MMN (9 78 R 350 7 7 45 46 » 8k VB 8 o 480 5, O 0 %
JLE MMN KERBIHRAK. XPBmaE4a
MMN @It M ER, TRESEFRENEHE
BEVEERE W RAERA X,
3.3 MMN & H %X XHERTRBT&4H
MMN i RE T X BA, H IR RBERT
85. 71% , 7 Wl B JBF UK 5 # 45 1k B R 3 BL B B T A
Bt . BE % 7 BTV B B B A B AR R AT I T, W] 4
PE SRR, AT & MMN Bk 38, 245 R
5 Gravel VB R AN, UG RER
BB R, JRT LUGE T MMN 3k T #
BY T B R 1 AN R AR AE AT EH A B F
R RBRLE,

BT MMN MICEFATEZRETRE, TENR

AN RPN ERH S AR ENEEZRIR.
MMN A S5HEREEFEME S MBI
T B A T RE . BTN B MMIN 3R 3£ U7 3 o 4% 0 3 5]
BES1 B ENT PR RENRERAL KL WA
A, BUAG BOEAG AN TH SRR AR T IR E K
R, BEBAAIBI R REY MMN BF — & 1
JRaBR A Bt , MMIN 72 8 R AR v Y I R R & T Bz
M HE#E - PHR SR,

4 BEXH

1 Molholm S, Martinez A, Ritter W, et al. The neural circuitry
of pre—attentive auditory change— detection; An fMRI study
of pitch and duration mismatch negativity generators[J]. Cere-
bral Cortex, 2004, 15, 545,

2 Naatanen R, Paavilainen P, Rinne T, et al, The mismatch
negativity (MMN) in basic research of central auditory pro-
cessing: A review[]]. Clin Neurophysiol, 2007, 118: 2 544,

3 Naitianen R, Gaillard AWK, Mintysalo S, et al. Early selec-
tive— attention effect on evoked potential reinterpreted[ }].
Acta Psychology, 1978, 42, 313.

4 Rosburg T, Trautner P, Diet]l T, et al. Subdural recordings of
the mismatch negativity (MMN) in patients with focal epilepsy
[1]. Brain, 2005, 128; 819.

5 Korczak PA, Kurtzberg D, Stapells DR, et al. Effects of sen-
sorineural hearing loss and personal hearing aids on cortical e-
vent — related potential and behavioral measures of speech
sound processing[J]. Ear and Hearing, 2005, 26, 165.

6 Marie G, Marie HG, Roux S, et al. Maturation of frontal and
temporal components of mismatch negativity (MMN) in chil-
dren[]7], Neuroreport, 2000, 11: 3 109.

7 Naitanen R. Mismatch negativity (MMN) : Perspectives for
application[J]. Int J Psychophysiol, 2000, 37. 3,

8 Martin BA, Tremblay KL, Korczak P, et al. Speech evoked
potentials: From the Laboratory to the clinic[J], Ear and
Hearing, 2008, 29, 285.

9 Gordon KA, Tanaka S, Wong DDE, et al. Characterizing re-
sponses from auditory cortex in young people with several
years of cochlear implant experience[ J]. Clin Neurophysiol,
2008, 119, 2 347.

10 Gravel JS, Kurtzberg D, Stapells DR, et al. Case studies

[J]. Semin Hear, 1989, 19. 272,
(2009—11—17 &)
(AXHmE FRE



