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Background and Objectives The purpose of the study was to evaluate the changes in
electrical stimulation levels, i.e. threshold (T) levels, comfortable (C) levels, dynamic range
(DR), and electrode impedance values (EIVs) during the first year in cochlear implant users.
Subjects and Method The maps of 49 cochlear implant users (at least 1 year mapping), us-
ing the Nucleus device, were examined at the time of initial connection, and at 6 and 12 months
post-initial stimulation. T levels, C levels, DR and EIVs were analyzed according to three fre-
quency levels.

Results During the first 6 months of implant use, C levels and DR increased significantly
whereas T levels were stable. EIVs of current carrying electrodes decreased significantly from the
connection to the 12-month visit. The changes of electrical stimulation levels did not differ among
three frequency levels during the entire follow-up.

Conclusion During the first 6 months of implant use, C levels and DR increased significantly.
Thus, an appropriate mapping in the first 6 month is critical to setup hearing capacity in implant
users. The mapping should be performed under the best communication environment between
the audiologist and the patient, and it makes correct setting of T levels from the initial connec-
tion period. Korean J Otorhinolaryngol-Head Neck Surg 2013;56:201-5
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Fig. 1. Comparison of the electrode impedance values (EIVs) be-
tween initial and post-stimulation 1 year. The mean of initial EIVs
is 9.4+3.3 kOhm, and one year later 7.4 £2.9 kOhm. EIVs are sig-
nificantly decreased after cochlear implantation, because negative
factors (blood or lubricants) were removed (paired t test, *p<0.0001).
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Fig. 2. Comparison of the neural response telemetry (NRT) between
initial and post-stimulation 1 year. The mean of Initial NRT is 173.6 +
20 CU, and one year later 173.6 =20 CU. The values of NRT was
significantly decreased with time (paired t test, *p<0.0001). CU: clin-
ical units.

Table 1. Over-time changes of freqency specific electrical stimu-
lation levels in cochlear implant users

ESL Initial 6 mon 12 mon
Clevel Low 166.1£22.6 185.7*+19.1 189.2*+17.7
Middle  175.1£22 192.9*£15.6 194.5%*£14.5
High 172.8+£20 189.3*£16 191.1%+14.2
Tlevel Low 143.6+£19.8 141.6+19.6  141.7+18.3
Middle  147.7+21.1 147.1£20.3 146.0+18.8
High 149.7+£20.5 148.2+19.5  147.1+19.2
DR Low 22.6+17.8 44.2%+16.1 47.6¥+11.7
Middle 27.4+17.1 458*+13.6  48.5*+10.8
High 23.1£15.9 41.1*+£14.8  44.0*£11.6

During the first 6 months of implant use, C levels and DR increased
significantly whereas T levels were stable (xp <0.001, compared
with initial values using paired t test, n=49). C level: comfortable
level, T level: threshold level, DR: dynamic range
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Fig. 3. In low frequency electrical stimulation levels (ESLs), C level,
T level, dynamic range (DR) in the course of time. During the first 6
months of implant use, C levels and DR increased significantly whe-
reas T levels were stable (*p<0.001, compared with initial values us-
ing ANOVA, n=49). T: threshold, C: comfortable, ANOVA: analysis
of variance.
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Fig. 4. In middle frequency electrical stimulation levels (ESLs), C
level, T level, dynamic range (DR) in the course of time. During the
first 6 months of implant use, C levels and DR increased significant-
ly whereas T levels were stable (*p<0.001, compared with initial val-
ues using ANOVA, n=49). T: threshold, C: comfortable, ANOVA: an-
alysis of variance.

sH e BgS BtH(Figs. 3, 4 and 5).
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Fig. 5. In high frequency electrical stimulation levels (ESLs), C lev-
el, T level, dynamic range (DR) in the course of time. During the first
6 months of implant use, C levels and DR increased significantly
whereas T levels were stable (*p<0.001, compared with initial val-
ues using ANOVA, n=49). T: threshold, C: comfortable, ANOVA: an-
alysis of variance.
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