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Wideband Absorbance Measurements:
Norms and Middle Ear Disorders
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Department of Otorhinolaryngology-Head and Neck Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine,

Seoul, Korea

Background and Objectives To evaluate the usefulness of wideband tympanometry in pre-
dicting middle ear disorders by comparing the absorbance measurements of the disorder and

the norm.

Subjects and Method Wideband tympanometry, pure tone audiometry, and endoscopic
examination were performed on 284 ears of 190 subjects. Wideband absorbance (WBA) was
measured from normal ears (adults: 128 ears, children: 32 ears), disorders of middle ear includ-
ed effusion (adults: 24 ears, children: 21 ears), tympanic membrane (TM) retraction (adults: 26
ears, children: 6 ears) and perforation (47 adult ears).

Results The normative data of WBA were similar to previous reports from other countries.
WBA of the 1729 age group showed higher values than other age groups at 1600—3150 Hz.
Men had higher absorbance at low frequencies whereas women had higher absorbance at high
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frequencies. There was a significant gender difference at 4000 Hz. Adults showed higher ab-
sorbance at 1000, 1250, and 1600 Hz and lower absorbance at 2500, 3150, and 4000 Hz than
children did at those respective frequencies. Compared to the normal group, WBA was de-
creased at all frequencies by more than 500 Hz in ears with middle ear effusion and at most
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Department of Otorhinolaryngology-  sorbance in low frequencies; the absorbance decreased as the size of perforation increased.

Head and Neck Surgery, Conclusion The present study established normative WBA data and the results showed com-
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and useful diagnostic tool for middle ear disease.
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Table 1. Demographics of subjects

Wideband Absorbance Measurements I Ryu G, et al.

Group Age mean (range) Gender, M:F (%) Right Left Ear Subjects
Normal (adults) 49.2(18.6-77.8) 50:78 (39.1:60.9) 66 62 128 98
17-29 years 8 10 18 14
30—39 years 10 7 17 12
40—49 years 12 13 25 19
50—-59 years 26 16 42 33
Over 60 10 16 26 20
Normal (children) 9.6 (4.0-15.6) 20:12 (62.5:37.5) 15 17 32 29
Effusion (adults) 48.6 (20.0-82.0) 16:8 (66.7:33.3) 12 12 24 15
Effusion (children) 6.2 (2.7-13.9) 12:9 (57.1:42.9) 1 10 21 15
Retraction (adults) 51.2(17.4-82.3) 8:18 (30.8:69.2) 15 1 26 22
Retraction (children) 9.0(5.7-13.1) 5:1(83.3:16.7) 4 2 6 6
Perforation (adults) 57.2 (37.4-78.0) 22:21(51.2:48.8) 18 29 47 43
Total 284 190
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Fig. 1. Wideband absorbance displayed in relation to frequencies.
Dotted line indicates a mean wideband absorbance in adults, and
solid lines with symbols indicate the mean absorbance according
to the age group. The shaded area with gray color represents the
10—90th percentiles of norms from Liu et al.*® and light gray color
represents 5—95th percentiles. Adapted from Liu, et al. J Acoust
Socz,ob)\m 2008;124(6):3708-19, with permission of J Acoust Soc
Am.
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Table 2. Comparison of the wideband absorbance values accord-
ing to the age group (17—29, 30—39, 40—49, 50—59, over 60), gen-
der, side (right or left), and frequency

Band (Hz) Age groupt Gender Side
250 0.028* 0.764* 0.208t
315 0.022* 0.832¢ 0.206*
400 0.049* 0.940¢ 0.224+
500 0.041* 0.951% 0.306%
620 0.017* 0.949¢ 0.274%
800 0.011* 0.8258 0.118s

1000 0.023* 0.8618 0.0618
1250 0.101 0.479s 0.1268
1600 0.006* 0.568s8 0.441s
2000 0.004* 0.514¢ 0.537s
2500 0.002* 0.285¢ 0.808¢
3150 0.005* 0.010¢ 0.673¢
4000 0.029* 0.002*¢ 0.851¢
5000 0.019* 0.027s 0.1888
6300 0.021* 0.2778 0.059s

#0 <0.05 was considered statistically significant, tKruskal-Wallis
fest, tMann-Whitney test, stwo sample t-test
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Fig. 2. Comparison of mean wideband absorbance and standard deviation (vertical error bars) between male and female (A), and be-
tween adults and children (B). The asterisk (*) indicates statistical significance.
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Fig. 4. Comparison of normal, whole group of tympanic mem-
brane perforation and three sizes of perforation. Error bar was not
shown for the sake of readability. The asterisk (*) indicates statis-
tical significance between normal and perforation group and the
dagger () for small and large perforation group.
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