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Clinical Usefulness of Otoacoustic Emission Sum
in Sudden Sensorineural Hearing Loss Patients
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Department of Otolaryngology-Head and Neck Surgery, Kosin University College of Medicine, Busan, Korea

Background and Objectives

Sudden hearing loss remain a controversial issue with respect

to its prognostic indicators. In a recent study, the change in distortion product otoacoustic emis-
sion (DPOAE) has been shown to provide useful information about its prognosis. The purpose
of this study is to evaluate the relationship between the changes of DPOAE and hearing im-
provement in sudden deafness patients.

Subjects and Method Sixty-one patients underwent pure tone audiometry (PTA) and
DPOAE on their first hospital day; among them 35 patients underwent DPOAE after 2 weeks.
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Conclusion

A8

These patients were divided into mild (<40 dB) group, moderate to moderately severe (41-70
dB) group and severe (=71 dB) group according to their initial hearing thresholds.

Results Of the 22 patients in the moderate to severe group, 11 patients showed a DPOAE
response and 5 patients (45%) showed hearing improved. In 11 non-DPOAE response patients,
4 patients (36.4%) had improved. We compared PTA and OAE sum gap results by analyzing 35
patient’s initial thresholds with those measured 2 weeks after the therapy. The correlation coef-
ficient between the two group was 0.547 (p<0.05).

The results show that OAE sum is an efficient and non-invasive objective meth-
od and that it can be used to monitor the effects of treatment in sudden hearing loss patients.
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Table 1. Hearing improvement of mild, moderate to moderately se-
vere and severe group after steroid therapy

Total Number of hearing
number improvement (%)
(%) >15dB <15dB
Mild 7 (100) 4(57.1) 3(42.9)
Moderate to moderately 22 (100) 9 (41) 13 (59)
severe
Severe 32 (100) 9 (59.4) 13 (40.6)
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Table 2. DPOAE responses of mild, moderate to moderately severe and severe group before steroid therapy

DPOAE response (%)

Total number (%)

Positive Negative
Mild 7 (100) 7 (100) 0(0)
Moderate to moderately severe 22 (100) 11 (50) 11 (50)
Severe 32 (100) 1@3.1) 31 (96.9)

DPOAE: distortion product otoacoustic emission

Table 3. Hearing improvement of initial positive DPOAE response vursus negative DPOAE response in moderate to moderately severe
group

Number of hearing improvement (%)

Total number (%)

>15dB <15dB
Positive DPOAE response 11 (100) 5 (45) 6 (55)
Negative DPOAE response 11 (100) 4 (36.4) 7 (63.6)
DPOAE: distortion product otoacoustic emission
Ear: Left Ear: Right
Date/Time: 2010-11-17 2% 2:55:10 Date/Time: 2010-11-17 2% 2:55:50
Test type: DP Test type: DP
Stimulus: 75/65 dB 2 pts/oct Stimulus: 75/65 dB 2 pts/oct
F2/F1: 1.22 F2/F1: 1.22
Points/Oct 2 Points/Oct 2
Mode: Gen Diag Mode: Gen Diag
Tester ID: ABC Tester ID: ABC
Data file: 7PBKBH38.DPG Data file: 7PBKBH39.DPG
Notes: Notes:
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Frequency (kHz) Frequency (kHz)
Half octave band OAE power Half octave band OAE power
20 Freg Signal  Noise SNR 20 Freg Signal  Noise SNR
10 (kHz) (dBSPL) (dBSPL) (dB 10 (kHz) (dBSPL) (dBSPL) (dB
3 1.0 5.2 11,5 —63 3 1.0 11.9 -0.6 12.6
2z 0 1.4 —4.4 6.6 —11.0 2 0 1.4 14.5 —5.5 20.0
5 20 -21 79 =100 3 20 141 =31 172
2.8 6.5 -6.8 13.3 2.8 14.4 -6.3 20.7
-20 4.0 12.8 =97 225 -20 4.0 21.3 -8.5 29.8
2 468 go 174 -127 301 2 468 60 209 93 302
Frequency (kH2) 90 119 -175 294 Frequency (kHz) 80 124 112 236
Test summary Test summary
Sum all 1/2 octave=18.9 dB SPL Ave DP 1/2 oct (1-6)=11.2 dB SPL Sum all 1/2 octave=25.5 dB SPL Ave DP 1/2 oct (1-5)=17.7 dB SPL

Fig. 1. Distortion product otoacoustic emission (DPOAE) of left sudden deafness hearing loss patient. Left DPOAE graph shows DPOAE
response and otoacoustic emission sum value (18.9 dB). SNR: signal to noise ratio.
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Table 4. Hearing improvement of positive OAE sum vursus nega-
tive OAE sum in moderate to moderately severe group

Number of hearing

Total improvement (%)

number (%)

>15dB <15dB
Positive OAE sum 15 (100) 7 (46.7) 8 (53.3)
Negative OAE sum 7 (100) 2 (28.6) 5(71.4)

OAE: otoacoustic emission

OAE sum gain (dB)

-20 p=0.001

PTA gain (dB) r=0.547

Fig. 2. Correlation of PTA gain and OAE sum gain. PTA: pure tone
audiometry, OAE: otoacoustic emission.
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