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=Abstract=

Studies in Impedance Audiometry on Children less than 7 years old

P. Oh, M.D., K.D. Chun, J.K. Park, M.D., S.K. Cho, M.D.,
H.Y. Kang, M.D., LS. Kim, M.D.,

Department of Otolaryngology, Presbyterian Medical Center, Jeonju, Korea

Since the clinical application of Impedance measurement by Metz in 1946, many schol-
ars carried out investigations. Brooks reported on the clinical studies of Impedance on 10
53 children, Jerger evaluated on 398 children less than 7 years old, and Cooper studied on
the abbreviated screening technic for school children.

In Korea, Seoul National University Medical School reported on the experimental studies
of Impedance with Madsen A coustic Bridge (Z0-70) on 1976,
clnical evaluation on 1023 school children aged between 7-16 with Teledyne Impedance
Bridge on 1976.

This paper deals with the studies of Impedance Bridge on 110 of children less than 7

and we reported on the

yrs.

[. M =

19461 Metz>} Impedance Audiometry2 # 2o
2 g4l &&g o]z B ATs Y e}

Brooks® 4o} 10539 4] & Impedence audiom-
etry?] A3E w1 kg3, Jerger: 64 o]Fte] 4
o} 3987 ¢ Wg A& WE sty or, Cooper: T
%7] oF&¢] ©l§t Screening Teste] =gt o7&
= sy

GTell A= AL w o] 4 2 &2 2 Madsen Acoustic
Bridge (Zo-70)& =8]3te] o] & o] &3k 9444 oF
A% 197630 LT g3, BAAE 19761 Te-
ledyne Impedance Audiometer (Model TA-IP)E&

o] g3kl 74 ¥ 1647449 &F7] obF 10233 ]
g Impedance Audiometry?] A& 33 35 o
ol¥el = 74] o] -, 4of 110% el =g Impeda-
nce Audiometry < Tympanogram, Static Compl-
g 47AHE FY

iance 4 Acoustic Reflexe]
2itat g B3 ke el ok

I. ZAF CHA B Y

AR AFA 24 349 Folo] 483 1435 7
AR f, 4oF 11082 4o = dgich. (Table
132x) & $A} 498 o=} 617 total 220 earsE v
oz sqth

Ay e Ea 8ot A HolAdezr FHAbEk



Table 1. Age & Sex distribution.
“AGE
No. of
S% 1 23 45 6 7 Total o
Male 2 4 3 2 323 9 49 98
Female 3 4 4 4151219 61 122
Total 5 8 7 6183828 110 220

o AFatele} H2hE= 1108 ¢ 3§ Teledyne Impe-
dance Audiometer® ¢] &3} Tympanogram® T-
ype,
Static Compliance & 500, 1000, 2000, 4000 C.P.Se]]
A Static Reflex®] -39 Stapedial Reflex
ThresholdE £ 3] c}.

Initial Compliance, Naximun Compliance

Table 2. Tympanogram
Type Type A Type B Type C  Total
No. of 212 4 4 220
Ears  (96.4%) (1.8%) (1.8%)
M. #23 & M=

oAbzt 22wy o= 1109 F 22079 FHe =7
Tympanogram® Typeg 37 Type Azt 2126
96.4% Type B7} 4] 2 1.8% Type C7} 482 1.8
%9 FEE weglr). (Table 23+x) ode] gk Ty-
mpanogram Type A2 335 3w Maximal Co-
mpliancet= o] 7} Brolalel] =te} A A5 F7b F4
5 »o] 3 Static Compliance & 4] t}49 712 ¥
o] 1 glt}. (Table 33-%)

110% AA 9 7%+ Maximal Compliance 0.74

Table 3. Tympanogram Type A

@Fééi)mce Maxim- Initial Static
~ um Com- Compli- Compli-

Age pliance ance ance

1 0.58 0.50 0.08

2 0.60 0. 45 0.15

3 0.70 0.54 0. 16

4 0.75 0.52 0.23

5 0. 88 0.69 0.19

6 0. 87 0. 65 0.22

7 0.83 0. 64 0.19

Total 0.74 0.57 0.17

cc, Initial Compliance 0.57ce, Static Compliance
0.17% 2tk

Tympanogram Type A¢] Static Compliance cc
3] 0.0lceel] A 0.30ccAto] o] o] xEH 0. 1lcc
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(Table 4 Fig. 13x)
Table 4. Tympanogram Type A2] Static
Compliance
Static Compliance No. of Ears
0.01—0. 10 47(22.2%)
0.11—0. 20 93(43.9%)
0.21—0. 30 49(23.2%)
0.31—0. 40 14( 6.8%)
0. 41—0. 50 4( 1.9%)
0.51—0. 60 4( 1.9%)
0.61—0. 70 1( 0.5%)
Total 212
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Fig.1. Tympanogram Type A2 Static Compliance.
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0.03 0. 04-wseeeeee 0.17 0. 46 0.56
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Table §. Stapedial Reflex

o
T

Stapedial Reflex Positive Negative Total

No. of Ears 220

205 15
(932%) (6.8%)

typeg ¥@ Type A~} 11¢] Type B7} 4¢] gleh. 2
222 Type A4 Stapedial reflex® »3qle: 201
|2 94.8%E A gt} (Table 7,83 %)

o2 False] =l Stapedial reflex® Threshold
F 39 7 Fubge] g Threshold®] o]z W
93 75dBE R 125dB7lA|d] A vEpdS walrh
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Table 7. Negative Stapedial Reflexql 7359

Tympanogram Types

Types of Ty-
mpanogram Type A Type B Type C Total

No. of Ears 11 4 0 15

Table 8. Type A4 Stapedial Reflexd] %

Stapedial Reflex

Positive Negative Negative

Total

I 201 11 212
No. of Ears (94.8%)  (5.29)

Table 9. Stapedial Reflex Threshold in Various Frequencyes Frequencyes.
dB
H 75 80 85 90 95 100 105 110 115 120 125
VA
500 1 21 32 59 44 19 11 10 4 2 2
1000 2 21 12 54 59 22 18 12 2 2 1
2000 0 20 17 42 60 21 20 14 7 3 1
4000 3 20 18 47 60 21 20 16 6 2 2
Totale 6 82 69 202 223 83 67 52 19 9 6
No. of Ears

(0.7%) (10%) (8.4%) (24.6%)(27.2%) (10.1%)(10.1%)(6.3%) (2.3%) (1.1%)(0.7%)

Stapedial reflexs} 249l Type A 11¢]¢] Static
Compliance® n® ¥ ad FexE Yeds ¢
gl9lt}, (Table 105+%) Stapedial reflex Threshold
©) WelE u™ 95 Percentile?] A-% 80 dBelA 115
dB, 99 Percentiles]A] 80dBe]4] 120dBe] gl A

Table 10. Stapedial Reflexs} g1 Type A9

Static Compliance.

Static Compliance (cc) No. of Ears Total
0.02 1 0.02
0.03 1 0.03
0.04 3 0.12
0. 06 1 0. 06
0.07 2 0.14
0.10 1 0.10
0.11 1 0.11
0.15 1 0.15

Total 11 0.73
Average 0. 06

3= 94.53dBe] giv}. (Table 113x)

7} Zulse) w}E Stapedial reflex?] Thresholdg
uw 500Hze A 93dB, 1000Hze 4 94.2dB, 2000Hz
o] A 95.4dB, 4000Hzel 4 95.5dBE A# 5 F94.5dB
< ngcl (Table 123%)

Table 11. Stapedial Reflex Threshold®] Range.
80dB---eveeens 94, 53dB---e-eeenens ]15‘dB ............ I_ZUdB
D rerarmneseees .95% :
......................................... gg%... .
Table 12. Average Stapedial Reflex Threshold
dB )
\ Average Stapedial Reflex Threshold
Hz
500 93.0
1000 94.2
2000 95.4
4000 95.5
94.5




N. E g

Impedance Audiometry= 3 104 Fokell H7
4 pokdl 49 shhel A Fag A wAF @
dol &4 24¢ 4+ 93 J4a4 &4+ Y& El
ectroacoustic Bridge?| El4jo] & ztakd o Fo] 2}
el @HE dogth

At o 2 2« Impedance?] F& oA 7Z-F Ak
A e A2} why o 2 Speech signalg- 2}43lE HoE
Fading-Number's test (Newhart and Reger 1956)
=l Pure tone signalg A}-&3l& Pulse tone group
test (Regar &Newby 1947) & o] 9§ Glorig (1
965) 9] %ol gzl

= 1957‘& House and Glorige &# &3 &
glo]4 Limiting standard level (20, 35, 50dB)<l 4
4ooonu}-.=--E 4 9lehd ojx HZelA &4 25l

2 Jehu A i Aol 44 4000HZE| Singl-
e-Frequency Otocheck® mokgl . Foll o] & vh4] &+
A5k 4000, 2000HZ (15,35dB)E 7k3l 2 Frequency
model of the Otocheck® ®F&9)t}.

A4 Pure tone screenings] D.N. Brooks 3 L.
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4000Hze] 4 25dBE A}-23 3 John D. Serbert 40
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221} Pure tone screeningz} Impedance?] A 3k
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Table 13. of @3 Tympanogram®| 25
Age A B C Total
7 66(89.2%) 3 5 74

258(94. 2%) 7 11 274

289(93.2%) 7 14 310
10 247(94.3%) 9 6 262
11 244(93.1%) 11 7 262
12 249(92.9%) g8 11 268
13 193(93.7%) 11 2 206
14 205(92.3%) 9 8 222
15 162(93. 1%) 7 5 174
16 17(94. 4%) 0 1 18

Total 1930(93.2%)70(3.4%)70(3.4%)2070(100%)
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Type A2l 7% Maximal Compliance % Initial
Compliancez} o]z} ukelzle] wlel H=} F715F+=
FAHE 7164 ARG A fAbsheh chak B EA
o] 9ol 14 ~7H 7= 2] Maximal compliancez} 0.
74 Initial compliancez} 0.57 Static compliancez}
0.17¢1d #]&], 7HleA 1647k 2] A2 1.24, 0.9
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Table 14.

\Compliance 1, yimum Initial %Eﬁ:ch
“——__ Compliance Compliance p

Age ance
7 0.98 0. 69 0.29
1.04 0.72 0.32
1.08 0.77 0.31
10 1.20 0. 84 0. 36
11 1.19 0.85 0. 34
12 1.18 0.83 0.35
13 1.30 0.97 0.33
14 1.45 1. 11 0.34
15 1. 80 1.41 0.39
16 2.08 1. 57 0.51
Total 1.24 0. 90 0. 34
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2 dF9 146 A 7H Abe]8 HTA] 0. 17ccet 4



g} zte] & Jelely 3 gt} Stapedial reflex: A
|z Fo] 94.3dBgl o, 7~164 7}x]e] 96.1dBxr}
th4 ok}, o] 2lzke] Tympanometry®} Stapedial
reflex®] Azl 959 Aol v]sgw kel Static
compliances] §)o]4 = 74 ~164] 712 A= (Table
155k2) 8} 14 ~74] 72| 9] Asprh o el A o] Al
Ak o] & ehl = A FddeA FelshkA b
bt Al A HAY ZFEAR F 7l shE €l
o ZelA e & 4 o & oo A7 slufel & F4
1 2 #eh

el

Tympanogram Type A2] Static
Compliance (74] ~164] )

Table 15.

0.05  0.07-0.34-1.09 171
: e Q5GG e :

B AT TERRN

V. d =]

722} 110 8] Tympanogram4} Type Az} 96.4
% Type B.C.7} z}7F 1.8% % e} yow Tympan-
ogram Type Ag] 5 3=]% 0.17ccg I 99 percentile
2] 7% 0.03cecel] 4] 0.51ce 95 percentile®] #-5- 0.0
qecell 4 0.46cc] HEE w4 0w Al Stapedial
reflex thrersholdi= 500, 1000, 2000, 4000Hzl] 4 =}=z}
93 dB, 94.2dB, 95.6dBZ }E}ytel.

1) Hayes A. Newby : Audiclogy, 2nd Edition.

2) Katz, : Clinical Audiology.

3) James Jerger. : Handbook of clinical impedance
audiometry

4) L.A. Hanker and R. Van Wagoner. : Applica-

tion of impedance audiometry as a screening

instrument, Acta. otolaryng. 77:198-201, 1974
5) Gearry A. McCandless, Ph D, Gary K. Tho-

mas MD : Impedance audiometry as a screening

procedure for middle ear disease. American aca-

demy of opthalogy and otolarynealogy, Vol. T8

mard-april, 1974.

6) Neil Lewis at all : Open-Ended tympanometric
screening: A new concept. Arch. otolaryngology
Vol 101 Dee. 1975, No 2.

7) John D. Seifert. : Impedance audiometry and
school hearing screeming, Illinois speech and

hearing jowrnal, Vol 8, Feb.1975.

J.C. Cooper at all : An abbreviated impedance

bridge technigue for school screeming, journal of

speech and hearing disorders. May 1975, Vol 40

No 2.

D.N. Brooks : A new approach to identification

audiometry, audiology, lo, 334-339.

10) D.N. Brooks. : Electroacoustic impedance bridge
studies on normal ear of children, Journal of
Speech and Hearing Research 14, 247-253, 1971.

11) D.N. Brooks : Hearing screening; A comparetive
Study of an impedance method and puretome scr-
cening. Scand. Audiol., 2, 67-72 (1973).

12) Charles D. Bluestone et all: Audiometry and
tympanometry in relation to middle ear effusions

8

—

9

—

in children.

esied &) : Impedance audiometrye] €1AFA el o

T, w1 g o|u]qlE3}5}E] A, Vol 18 No 3, 15-2

6, Sept. 1975.

14) £2% . o]m =Hcle] ¢le]A Impedence audio-
metry, gk o] v]gl Fa}g3 =] Vol. 19. No.d, 1
976.

15) 7143 &+e] : Impedence Bridge Bridge Studies on
the Ears of School Children t g} o] %]l S x}8}3]
=z Vol. 20, No. 1, 1977.

13

—



	스캔 213
	스캔 214
	스캔 215
	스캔 216
	스캔 217

