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TEOAE as a Newborn Hearing Screening
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ABSTRACT

Background and Objectives[] Hearing impairment is a common congenital disability of the newborn, which has an
incidence of 1.5 to 3 per 1,000 infants each year. The identification of this problem is difficult and many of these children are
not identified until 2—3 years of age if not screened at birth. The purpose of this study is to establish a common screening
method adjusted to our country and to emphasize the importance of early diagnosis of neonatal hearing loss. Materials and
Methodsl] TEOAE were performed in 1,459 infants from March to December, 1998 at Ajou university hospital. The tests
were performed daily until discharge if the infant had failed the first test, and were followed at the outpatient clinic. Hearing
loss was confirmed by ABR. Results[] The average test time of TEOAE was 102.6 seconds. Test time after 24 hours of birth
was shorter than before 24 hours, and was shorter in female compared to male infants. Pass rate after 24 hours was higher
than before 24 hours and 86% of tested infants passed during admission. Thirty-one out of 213 infants failed to follow-up at
the outpatient clinic. Two were diagnosed with unilateral hearing loss on ABR. Conclusion[] TEOAE is a simple and useful
screening method for the identification of hearing loss in infants. (Korean J Otolaryngol 1999:42:565-9)
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Fig. 2. Test time of TEOAE accoring to time after birth.
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Reproducibility =50% <50% <50% Fig. 3. Pass rates of TEOAE according to time after birth.
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Fig. 4. Cumulative pass rates of TEOAE according to the
number of trials.

Korean J Otolaryngol 1999:42:565-9



oo o

8r 40%

30%

20%

dB

10%

Fig. 5. Mean intensities (A) and
peak distribution (B) of repro-
ducible components in indivi-
dual frequency bands of TEOAE.

| TEOAE at st day (1,459 |

[
[ |
| Pass/Pass or PassP.P. | | FAIL or P.P/P.P. |

l |
[ Pass (975)

| LRepeat daily TEOAE (484) |
[
=
| Pass (271)

J L

1
Fail (213)
I

-
[TEOAE at 1st OPD visit (185)] [

F/U loss (28) |

Fail (32)

Pass (153)

F/U loss 3) |

[ FU TEOAE (29) | |

[ Pass@o ][ Fail@ |
T

I
[ ABR(3) ][ test refusal (4) | FU ()
!—‘—\ '

l Normal (1)

| ( Hearing loss (2) |

Fig. 6. Schematic flow-sheet of
TEOAE and ABR tests in nusery
and outpatient clinic.

lk /4 AdO »€ thn/j ado puza|ﬁ /4 QdO 1 —>|<_ﬁ_ AsasInN A—>‘

00O (cumulative pass rate)d 86%00 O0O0O0O OO
00 000 0000 00000 (Fig. 4).

000000000 O 00000 0000 00 00
000 000 000 00 304 kHzOO OO OO OO
O00O(g. 5). 000 OO00OO0 OO0O0O 00O 21300
2800 OO OOOO 00O 18500 OO OOOooO
00000000 ODoO000. 00 3200 0ooOo 290
0 TEOAED 0OOO0OOOO O OOOO 300 OoOoO
O000.20 00000000000 ooooo ooo 9
00 0000 00 0000 200 0000 400 00
00 0000 000 00 0ooo, 100 oooooo
000 00 000 000, 2000 oooooooooo
00 000 000 00 000 oo0O0oFg. 6).

[ [

000 000 ooooo ooooo ooob oogd

00 00 0000 ooo0oo 0o oobob oooo 4
00 0oobO oo ooo. 0ood Oobb odo oodd
OO DOO0OO High risk registryd 00O DOOOO
goooo 0oo 0odd ddddd ododda ddda
00 00 OO0 00 000 s50%00 Ooood O do
000,°?2 00000 000 00 000 50%0 00 O
000 0ooo dbo, 0000 0o 19930 NIH Conse—
nsus Conferencel 00 OO0 O0O0O0O0O OOOO OO
gooo goooo oooo goooo ooo g gd
00 0000 000D OO OO oooo ooooao.
00000ooO 0000 ooooo Oooo ooooo
0000 0000 000 0O, 0ood criteriad 00O
ooo oo, 00 0000 oooo ooob oo god
0 0doodod 0o dodddo oooooo ooo d
00 000 00. 000 ooog obooboobob 00 odd
00000 (behavioral test), 0000 OOOO, OO0
goooooo, oooooob 0 0dodd bbb odada

567



TEOAED 000 OOOOOO

0 0000 000 00 000 000 000000 O
0 000 OO0 000 000000000 000000
000 OO0 00000 000 0 000 00 000
000 00 300 000 0000 0000 0000 O
OO O 0O0. 00000 (Otoacoustic emission, OAES)
0 1978 0 Kempl 00 OO 000 00,2 00000
0000 00 00 00000 000 000 00 000
00000 0O 00000 0000 00 000000 O
0000 004® 00 000000 000000 OO0
0 0000 00,0000 0000, 000 000 OO0
0 00 00 00000 OO0 00 00 00000 OO0
000 000 000 00. 000 000 (sensitivity)O
0000 0000, 00000 0000000 00000
00 00 000 00 OO0 000 000 000 000
000 000 StevensD”0 00000000 OOOO
0000 000 O 00 sensitivity(94% vs 84%)0 [
00 0000, ChangD®0 00O0O000O0O 93098%,
0000000 86%0 sensitivityd 000 000, 00
0 000000 00000 OO0 0000 000 000
000 00 000 00 00 000 000 00 000
0O 000 00.00000 Parkd®0 OO0 OO0 O
000 D00 00000 0000 0000000 000
000, 0 00 000 0000 000 0000 000
0000 000 0O 00000 00000 000 000
0 000000 0000 000 000 O 00d.

00000 000000 OO0 00000 50 000
00000 000 00 O 0000,0 00000 00
00 00000 OO0 0000000 1026000 OO0
00 10000 000 0D00O0O0 OO0 00000 00
0 000 0D 000 O 000.00000 00 000
000000 00000 0000 00 00000 00
0 00 000. 0000 0000 000000 000
000 0000 0000 000 00 00 000 000
0 0OOO0OD 000 00 00 000 0000 0000
0 0000 0000 00 000 00 0000 0000
0 000 000000 000000 000 000 OO0
0.00 0000 000 00 00000 0000 OO0
0000 000 0000.0 000 0000 000 O
OO0 OO0 000, Changd®0 OO0 00000 OO0
000 0000 0 0 0000 000 0 0000 00
0 000 00 000 00000 00 00 00 000
00000 000 00D OO0 O0.

00 2400 000 0O0OOO 000 0ODOOO O OO

568

00 000 000 OO0 000 OO0 OO0(vernix
case—osa)J 00 00O OO0 OOOO 00O, OO
0000 0000 000000 OO0 OO0 000 OO0
@irritability) 0 0000 0000 KokO®O OO OO
00 00 0000000 000000 00 3600 O
0000 00 000@2%)0 00 10800 OO0 OO
000@W1%)0 00 20 00 000 000 0000,
Cavanaugh'®0 8100 00O 00000 otoscopyl [
000 00 10 000 56%0 00 00 000 00 O
000 000 000 0000 00 2000 00 24%0
0 00D 000 0OD0O0 00000, Doyled™0 OO
2400 0000 14.3%0, 0000 11.7%0 000 O
00 0DDOO0 0000 ParkDd®0 0OOO OO0 OO
00 86%, 800 00000 90.8%0 OOOD 0000
0.0000 000 000000 0000 000 000
00 0000 0000 Changd™®0 4100 00O(820)
0 0000 000000 00000 00 000 000
0 000 000 00 0000 76%0 91%0 0000
00000 000 000 0000000 00000 00
000 000,Doyled™0 00 000 0ODOOOO.

0O 00000 000 (ympanogram)d O0O0O0O OO
0 000 000 000 000000 000 000 O
000 000 0ODDD 0000, BonfilsO™®0 0000
00000 000 D000 00 0000 flat tympano—
gramd 000 00O 2 kHz 000 0000000 OO
0 000000 000 0000, Kempd®O 0000
000 00D 0000 000000 305kHz 000 O
000000 D000 00000000 0000 000
00, 000000 D00 000000 000 00 00
0 0000 000 00000 00 LeviD™0O 0OO
0 00 OO0 000000 00 0000 000000 O
00 000 000 000 00 00000 0000 00
00 0000 00000 000 000 0ooood.

0 00000 0000000 0000 0 0000 O
0 0O0000 000000 000 00000 (Peak fre—
quency)d OO 304 kHzOO OO0 OO0 OO0 0OOOO
0 102 kHzO 0000000 00000 OO0 0000
0 000000, ChangdD®0 102 kHzOO OO0 OO
peakd 000 0OOODO,™ Fittingd OOO00 00 O
00000000 1 kHz 000 000 0000 000
0 000 000 ogg.®®

00000 000 OO0 0000000 00000 O
0 000 00 000 0000 00 0000 0000

Korean J Otolaryngol 1999:42:565-9



00 D000 00 0000 0D 00000 000 00
0O 0000 000 000 00 000 000000 O
0000 00 00000 cick 000000000 O
OO0 0000 000 000 000 000 0000 95
098%0 OO0 000D 00D, 0 00000 00 O
0000 00000 D00 300 0000 0000 O
00000000 000 OO0 2000 000 OO0 OO0
O ooooo.

OO0 D00 0000 0000 0000 0000 00
000 0O 0000 21300 3100 000 00000
OOooDO0O0, 00 00 000000 000 00 OO0
OO0 0000 00 D0OD 0000 000 000 O
OO0 0DDO0. 000 0000 D000 0000 0o00
0O 0000 0000 000 00 00 0000 000
0 000 0000 000 0000 000 0000.

[ [

ou00 0000 OO0 OO0 obogd 145900
oooobo 0oooooO oodg oo 200 oooo ggd
ooo 0O oog. obooo ooobo oooo ggg
oo OO0 OO0 0000 ooOoo0, ooooo oo 24
00 0oobo oboo oo ogoboo.ob ooogo
ooob 0o0bo ooobb 0ob ooob goooogo
ooooo b boo ooob, boobob bog ogo
0d oo obodoob oob oobo ooooo oo o
odob oog obo ooo booo ooo.

oooobooobo goo- ooboog- goooood.

0 000 Doooooooo@E@ooo 98—MM—-01-01-A-01)
0 0000 ooooo.

REFERENCES

1) Papas DG. A4 study of the high-risk registry for sensorineural
hearing loss. Arch Otolaryngol Head Neck Surg 1983;91:41-4.

2) Elsman S, Matkin N, Sabo M. Early identification of congenital
sensorineural hearing loss. Hear J 1987;40:13-7.

oo o

3) Kim JY, Noh KT. 4 study of characteristics of stimulated otoaco-
ustic emissions in normal hearing persons. Korean J Otolaryngol
1989;32:373-89.

4) Bonfils P, Avan P, Francois M, Marie P, Trotoux J, Narcy P.
Clinical significance of otoacoustic emissions: A perspective. Ear
Hear 1990;11:155-8.

5) Uziel A, Piron JP. Evoked otoacoustic emissions from normal
newborns and babies admitted to an intensive care baby unit.
Acta Otolarygol (Stockh )1991,482:85-91.

6) Kemp DT, Ryan S. Otoacoustic emission tests in neonatal
screening programs. Acta Otolaryngol Suppl 1991,482:73-84.

7) Stevens JC, Webb HD, Hutchinson J, Connell J, Smith MF,
Buffin JT. Click evoked otoacoustic emissions in neonatal
screening. Ear Hear 1990;11:128-33.

8) Chang SO, Jang YJ. Clinical application of otoacoustic
emissions. Clin Otol 1996;7:294-307.

9) Kok MR, van Zanten GA, Brocaar MP, Wallenburg HCS. Click
evoked otoacoustic emissions in 1036 ears of healthy newborns.
Audiology 1993;32:213-24.

10) Cavanaugh RM. Pneumatic otoscopy in healthy full-term infants.
Pediatrics 1987:79:520-3.

11) Doyle KJ, Burggraaff B, Fujikawa S, Kim J, MacArthur CJ.
Neonatal hearing screening with otoscopy, auditory brainstem
response, and otoacoustic emissions. Otolaryngol Head Neck
Surg 1997;116:597-603.

12) Chang KW, Vohr BR, Norton SJ, Lekas MD. External and
middle ear status related to evoked otoacoustic emission in
neonates. Arch Otolaryn-gol Head Neck Surg 1993;119:276-82.

13) Bonfils P, Francois M, Avan P, et al. Spontaneous and evoked
otoacoustic emissions in preterm neonates. Laryngoscope 1992;
102:182-6.

14) Jang YJ, Chang SO, Moon BK, Park SW, Kim MY. Effects of
effusion on transient evoked otoacoustic emission in pediatric
patients having otitis media with effusion. Korean J Otolaryngol
1998;41:567-70.

15) Levi H, Adelman C, Elidan J, et al. Transient evoked otoacoustic
emissions in newborns in the first 48 hours after birth. Audiology
1997;36:181-6.

16) Bonfils P, Uziel A. Clinical applications of evoked acoustic
emissions[] Results in normally hearing and hearing impaired
subjects. Ann Otol Rhinol Laryngol 1989;98:326-31.

17) Chang SO, Jung HW, Dhong HJ, Chung PS, Noh KT. Click
evoked otoacoustic emissions in normal hearing subjects. Korean
J Otolaryngol 1992;35:43-9.

18) Chang SO, Jung HW, Chung JW. The properties of click-evoked
otoac-oustic emissions in guinea pigs and studies of test-retest
reliability. Korean J Otolaryngol 1992;35:485-92.

19) Chang SO, Song BH, Cho YS, Choi JH. Click evoked otoac-
oustic emissions in healthy newborns. Korean J Otolaryngol
1993;36:512-8.

20) Park HM, Chung SY, Lee HJ, Rhee CK, Chang YP. Transiently
evoked otoacoustic emission screening of neonate. Korean J
Otolaryngol 1997,40:258-64.

569



