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Analysis of the Effects of Temporal Factors on Electrically Evoked Auditory Middle Latency

Response after Cochlear Implantation in Auditory Remodeling
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[Abstract] Objective To study the temporal factors affecting the electrically evoked auditory middle latency response
(EMLR) after cochlear implantation, including age at implantation, post-implantation duration, and present age, in order to investigate
the effects of different temporal factors in the process of auditory remodeling. Methods Forty-six patients who underwent cochlear
implantation at the ENT Department, Peking University Third Hospital between 2008 and 2014 were tested for EMLR after surgery.
Differences in EMLR between pre-lingual children and post-lingual adults were compared, as well as the effects of temporal factors
such as present age, age at implantation, and post-implantation duration on EMLR in pre-lingual children. Results The latencies and
intervals were generally longer and the inter-peak amplitudes were generally larger in the pre-lingual children than in the adults, with
statistically significant differences (P<0.05) in Po, Na, Pa, Nb, and Pb latencies, PoNa, NaPa, and PaNb intervals, and PoNa, NaPa,
PaNb, and NbPb inter-peak amplitudes on EMLR. In pre-lingual children, Pa and Nb latencies and NaPa intervals showed significant
negative correlations with present age and post-implantation duration, and positive correlations with age at implantation (P<0.05).
Conclusion There were significant differences in EMLR between pre-lingual children and post-lingual adults. In pre-lingual
children, older age, longer post-implantation duration, and younger age at implantation corresponded to more mature EMLR
waveforms, suggesting the importance of the above factors in the process of auditory remodeling.
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(AEP); Auditory remodeling
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CIE: 82.5(33/40) 100.0(6/6) 0.094° 0.760
No/Po 84.8(28/33) 83.3(5/6) > 1.000
Na 90.9(30/33) 83.3(5/6) S 0.502
I HIER(%) Pa 100.0(33/33) 100.0(6/6) - -
Nb 93.9(31/33) 100.0(6/6) S 1.000
Pb 45.5(15/33) 83.3(5/6) 1.597° 0.206
[®{&/CL 169.7+22.8 155.0+£40.9 -0.857° 0.427
No 6.90+1.39 5.88+0.84 1.560 0.129
Po 11.16+1.67 9.33+1.37 2305 0.028
/s Na 17.97+3.44 13.894+2.27 3.422?‘ 0.010
Pa 29.38+4.46 22.08+2.59 3.867 0.000
Nb 45.80+4.37 33.2045.56 6.194 0.000
Pb 63.52+8.51 46.89+4.46 4133 0.001
NoPo 3.45+1.30 4.27+1.44 -1.184 0.245
PoNa 4.55+1.05 6.85+2.52 -3.442¢ 0.004
I 117 R 4 /ms NaPa 7.39+2.96 11.53+3.92 2.245 0.032
PaNb 11.1243.41 16.95+4.74 -2.858" 0.007
NbPb 15.83+5.45 17.87+6.38 -0.638 0.532
NoPo 1.30£0.90 1.24+1.60 0.121 0.904
PoNa 1.76+1.03 1.00+0.34 3.088" 0.006
AL EGNY NaPa 1.72+0.90 1.04+0.22 3.755% 0.001
PaNb 1.74+0.69 1.11+0.20 4274 0.000
NbPb 2.20+0.91 1.16£0.27 2.456 0.024
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22 15 HTFE L AR A P 28 S EMLR AR Sk

ks NG FAA I TR]
r P r P r P
GIHE 0.356 0.551 0.920 0.337 0.082 0.775
No/Po 0.667 0.414 0.038 0.845 1.267 0.260
Na 2.003 0.157 0.708 0.400 2.841 0.092
B Pa - - - - - -
Nb 0.044 0.835 0.795 0.373 0.001 0.976
Pb 0.276 0.599 0.128 0.720 0.301 0.583
[ {E/CL 0.497" 0.003 -0.451° 0.008 0.399" 0.019
No 0.147 0.466 -0.150 0.454 0.104 0.598
Po -0.153 0.445 -0.172 0.391 0.107 0.588
s Na 0.175* 0.363 -0.158* 0.414 0.127* 0.504
Pa -0.492 0.004 0.443 0.010 -0.400 0.019
Nb -0.495" 0.005 0.454" 0.010 -0.396" 0.025
Pb -0.229 0.432 0.241 0.408 -0.160 0.568
NoPo 0.036 0.860 -0.054 0.790 0.023 0.906
PoNa 0.142 0.481 -0.132 0.511 0.102 0.606
PRI /ms  NaPa -0.710° 0.000 0.701° 0.000 -0.505" 0.004
PaNb 0.041 0.827 -0.063 0.738 0.010 0.958
NbPb 0.211 0.469 -0.161 0.581 0.161 0.567
NoPo 0218 0.275 -0.242 0.224 0.153 0.438
PoNa -0.201 0.314 0.165 0.412 -0.145 0.461
AL EUNY NaPa -0.369" 0.035 0.322 0.067 -0.305 0.080
PaNb -0.363" 0.045 0.353 0.051 -0.265 0.143
NbPb -0.317 0.269 0.276 0.339 -0.236 0.398

a IR s b SRR s * P < 0.05
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A B, W Y 34 2 I TR] R PR A I ] A0 T S A 0 ]
F, X PTG AR S RE I ) AT IR 25 /£ EMLR A

RBL, ABFFEERW], I i) K 35 55 EMLR BYAH G 32 220k
BLLE Pa, Nb i 8 (K 4] NaPa i [l 3| UL Sz NaPa Ji PaNb J
V(P T o R U0 J 3 ) P ER DT AR D i ke /1
PR EMLR BB, BUARIERR R IR HE A
Jalt Al kR, EMLR & S8R O, X 5 UM 9T I
Xt wT P ER AR — 5

5 T4 A S Bt 16 T it W] %8 1 (1952 A, Gordon %)
ik CTAR 5 EMLR & B, Na Pa Ji Nb j i R I B A A
It (R 7 4, FERELAN 2~ 6 AR B 22 S, IRER
HICIJE 244 ALA BB LI Paili iR I B T ClI 6
~124 AFD, X 5ARWEIE F CURE A 5 B ] kK

#3 AEEEH AN EMLR KRB ({E , ms)

VE& It 1Al (4F) E paEd 1514 Na Pa Nb Pb
Groenen 217! 1997 PN EAN 16 16.5 28.20 36.92 46.25
Makhdoum Z£! 1998 PN A 12 173 283 39.4 495
Firszt 2! 2002 PN A 11 16.52 27.10 — —
Gordon 21! 2005 PN A 35 17.2 24.88 — —
Kurnaz 211% 2009 PN A ES 16 21.84 34.12 — —
Egtat 2012 A L HE 20 15.60 21.92 32.49 45.09
_ B 6 13.89 22.08 33.20 46.89
HDEE AR JL#E 40 17.97 29.38 45.80 63.52
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