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Usefulness of Objective Hearing Tests for Screening
Patients with Partial Deafness

Min Ji Yu, Hyung-Ah Mun, Jong Joo Lee, Young Sook Kang,
Soo Ah Hong, Hye Jin Lim, Hun Yi Park, and Yun-Hoon Choung
Department of Otolaryngology, Ajou University School of Medicine, Suwon, Korea

Background and Objectives  ‘Partial deafness’, characterized by normal or slightly impaired
hearing in the low frequency band and nearly total deafness in the high frequency range, is
difficult to assess with conventional behavioral tests in infants and young children. Therefore,
this study aimed to assess the usefulness of objective hearing tests, such as auditory brainstem
response (ABR) and auditory steady state response (ASSR) in evaluating patients with partial
deafness.

Subjects and Method One hundred thirty three patients who underwent ASSR in Ajou Uni-
versity Hospital from January 2008 to January 2013 were enrolled to this study. Correlations
between ASSR, ABR and pure tone audiometry (PTA) thresholds were analyzed.

Results ASSR thresholds of 133 patients were highly correlated with both ABR and PTA
thresholds in majority of the tested frequencies. Partial deafness was detected in 9 out of 133
patients, based on the results of PTA and ASSR. ASSR thresholds of patients with partial deaf-
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Yun-Hoon Choung, DDS, MD, PhD - (6%) out of 124 patients, ABR thresholds were measurable with profound hearing loss and re-

Department of Otolaryngology, sidual hearing was observed at low frequencies.

Conclusion ASSR is useful for predicting residual hearing at low frequencies of infants and

young children for whom assessment of hearing is difficult using conventional behavioral tests.
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Fig. 1. The audiograms of 9 patients with partial deafness. The
red shaded area represents the appropriate hearing loss range
for EAS candidates and the solid line represents the audiograms
of 9 patients with partial deafness as screened (n=17 ears). EAS:
electric acoustic stimulation.
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Fig. 2. Correlation between ABR and ASSR in each frequency. Correlation between ABR and ASSR thresholds for the patients as test-
ed according to the ABR and ASSR (n=124) (*p<0.01) (A). Correlation between ABR and ASSR thresholds for the patients with partial
deafness (n=9) (p>0.05) (B). ABR: auditory brainstem response, ASSR: auditory steady state response.
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Fig. 3. Correlation between ASSR and PTA in each frequency. Correlation between ASSR and PTA thresholds for the patients as tested
according to the ASSR and PTA (n=54) (**p<0.01) (A). Correlation between ASSR and PTA thresholds for the patients with partial deaf-
ness (n=9) (*p<0.05, **p<0.01) (B). ASSR: auditory steady state response, PTA: pure tone audiometry.
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Table 1. Demographic data for 9 patients with partial deafness
_ Age of ABR ASR FTA SRT (SDT)  Rehabilitation  Performance
diagnosis/sex 500 1K 2K 4K 500 1K 2K
S1 1yém/F 90 40 80 70 70 40 65 80 75 - HA Normal
Tyém/F NR 20 80 70 70 45 70 90 85 - HA Normal
S2 Ty8m/M 80 40 50 70 80 40 40 70 85 - HA Normal
Ty8m/M 90 40 70 70 80 50 55 75 95 - HA Normal
S3 5y é6m/F 65 60 70 110 110 60 80 110 120 - Cl Good
5y é6m/F 65 60 60 90 100 50 60 85 90 60 HA Good
S4 S5y 11 m/M NR 110 100 100 110 55 95 100 110 (65) HA Normal
S5 11y/F 70 60 90 110 110 50 90 105 120 75 EAS Good
11y/F 70 50 80 90 100 35 90 120 120 70 HA Good
Sé 26 y/M 75 50 60 100 100 45 60 100 105 70 HA Poor
26 y/M NR 60 80 100 110 55 70 110 120 80 HA Poor
S7 38 y/F NR 80 90 90 90 55 95 100 110 (40) Cl Good
38 y/F NR 80 90 90 110 40 120 120 120 (60) HA Good
S8 45 y/M NR 50 90 100 110 30 85 120 120 50 Cl Poor
45 y/M NR 30 70 110 110 25 55 120 120 50 HA Normal
S9 58 y/F 90 60 100 100 110 65 105 120 120 (65) Cl Good
58 y/F 90 60 90 90 110 60 95 120 120 (65) HA Good

good: amplifier wearing and over monosyllable score 50% at 1 year post-op language evaluation, normal: amplifier wearing but
follow up loss, poor: refuse to wear the amplifier. ABR: auditory brainstem response, ASSR: auditory steady-state response, PTA: pure
tone audiometry, SRT (SDT): speech recognition (detection) threshold, HA: hearing aid, Cl: cochlear implant, EAS: electric acous-

fic stimulation
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