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Background and Objectives One of the characteristics of Meniere’s disease is pure tone
threshold shift at low frequencies in the lesion; although, in some patients, more pure tone
threshold shifts were also shown at mid or high frequencies. Authors speculated that the most
varied pure tone frequency may be related with diversity of clinical symptoms and other char-

acteristics.

Subjects and Method We reviewed medical records of 85 patients who met the criteria of
definite Meniere’s disease (1995 American Academy of Otolaryngology-Head and Neck Sur-
gery). Patients were classified into 3 groups (high frequency, mid frequency, low frequency)
depending on the frequency at which pure tone threshold changes encountered the most. The
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vestibular function tests and clinical characteristics were compared between the groups.
Results Thirty-six patients (42.0%) showed pure tone threshold changes at 0.25 or 0.5 kHz
(low frequency group). Twenty-five patients (30.0%) showed greatest pure tone threshold change
at 1 or 2 kHz (mid frequency group). Twenty-four patients (28.0%) belonged to the high fre-
quency group with most changes taking place not lower than 4 kHz. Frequency of vertigo attack,
and duration of vertigo attack did not differ between the groups. Low frequency group showed
more chance of tinnitus with statistical significance. Vestibular evoked myogenic potentials
(VEMP) abnormality was more frequently encountered in the low frequency group.
Conclusion This study shows that changes in the pure tone threshold is not confined to low
frequencies in definite Meniere’s disease. Patients with pure tone threshold changes at low fre-

quencies have more chance of tinnitus and abnormal cVEMP.
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American Academy of Otolaryngology—-Head and Neck
Surgery®] 7]32) 0. & Zehike: 282} oA S HHAAE
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Table 1. Changes in hearing thresholds of different frequency
ranges in each group

dBHL Low frequency Mid frequency High frequency
Group A 30.7£13.5 20.6+13.2 15.1£9.6
Group B 23.0+15.4 35.2+18.2 20.6+16.3
Group C 16.3+10.6 22.3+15.0 32.7+16.6

Table 2. Number of patients with threshold changes in each group

Imp —Imp Imp— Agg Agg— Imp Agg— Agg
Group A 14 9 10 3
Group B 5 6 9 5
Group C 4 4 11 5

Imp: improved, Agg: aggravated

Vg 2 WES Holt Tk 259olUrk(30.0%, 1F B,
DT, 8 KHDOIA 71 2 W5-& WOl Bt 2473

OIATH28.0%, 15 C). ZF 15E Hat Ao s 717}
30(x14) dB, 35(x19) dB, 33(x16) dBolgich 7 2+ A€

HEo] Bt A4S W, 15 Ax A5, T1F Be
ST, T Ce ALFu GYolA 7P & Wsol Hzk
A, 7P e 2 g 49 9ol o 999
15~23 dBY] W% ERI=UtH(Table 1). 7+ ollA <]
b gl HY9] HeS H|wsllE o, s IFolA
Tk o HE 9] W Apol7 AUUIL(CLF Al Kruskal-
Wallis test, KW statistics=24.63, p<0.0001; T3 B: Kruskal-
Wallis test, KW statistics=10.94, p=0.0042; Tz C Kruskal-
Wallis test, KW statistics=12.84, p=0.0016), A5 Aol 4]
TIE A9 S A 9o ¥so] thE Futa Foof His]
EAZ O R FoI5H Z71=o] 91131 (Dunn’s Multiple Com-
parison Test; A2 vs. 2 p<0.01, A& vs. 212 p<0.001),
1 BY A9 S5 999 ¥zl thE Fubgr Foof g
EAA O R §o5HA Z71Eo] 2133 (Dunn’s Multiple Com-
parison Test; A< vs. < p<0.05, $ vs. 12 p<0.01)
T18)al g CYf - 15 999 WEo] A gl vl &
Aoz Go5lA Z7kEo] ATHDunn's Multiple Com-
parison Test; A& vs. 12 p<0.01). A2 2] %FARS- Table 2
oF Zom TIF A9 Y- IS vHESt = A9 7 &
a1, T BoF CYf Aol o3ttt 3 s A7t 7t
A ko) FAA 79492 fAtH(Fisher's exact test:
p=0313).

Al IF BF 339 oA g S Kol glglon
SFEOA g ol 2 ¥ A= ojx|d o] WAek=A] 24l
SHaL IF Ax 743, T B 413, 15 Ce 8732 1
T ALt T Co A% oXHFY AR T1F Bel H
o =tou oAl AR R FosHA] 2 SktH(Kruskal-

Wallis test, KW statistics=0.8456, p=0.6552)(Fig. 1).
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Fig. 1. Frequency of dizziness attacks in each group. There was
no statistical difference among groups. Error bars indicate stan-
dard error (p>0.05). Group A: low frequency fluctuation group
(0.25, 0.5 kHz), Group B: mid frequency flucutaion group (1, 2
kHz), and Group C: high frequency flucutaion group (4, 8 kHz).

Duration of dizziness (hours)

T T T
Group A Group B Group C

Fig. 2. Duration of dizziness in each group. There was no statisti-
cal difference among groups. Error bars indicate standard error
(p>0.05). Group A: low frequency fluctuation group (0.25, 0.5
kHz), Group B: mid frequency flucutaion group (1, 2 kHz), and
Group C: high frequency flucutaion group (4, 8 kHz).

AX[HFE] AHAITRE TIF A= 3.0(£4.2) AIZE, T4 B
40(£6.3) A|7F, 15 C=39(+47) Ao 2 EAFO R &
9J3t 2Fol = Holx] ekt (Kruskal-Wallis test, KW statis-
tics=0.8456, p=0.6552)(Fig. 2.

7+ 5 7 Aol WE Y W Zol= FAFCR
FoJ51A] kgko ™ (independent t-test, 135 A: p=0.117: Z1
£ B! p=0711; 15 C: p=0.397) 8x}2] F Yol= I1F
A7} 51.3(£13.6)A, 1 B7} 544(+ 1624, 28 C7F 54.0(+
BAHMR 145 B 145 C7F 1 Aoll vlsl Bt dA=o] =9k
ot A FoAde i3l one-way ANOVA, F=0.1820,
p=0.8339). A& Zolj7} APt 3= 9ot F5 9 oS4k
Aol EHF o f= Al T1E Abolof] Afo]E HolA] ghokTh

o|go] FHkE ko] = F 73W(B5.9%)0190tt 1F A
7} 34(94.4%), 12 B7} 228(88.0%), ~LEC7} 17(70.8%)
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O 2 5 A9 A7t oo FHE o8I} 7R =3 OF C
o] 797} ool FHb o Bt 7 WA UEptom o)y
B B = OFEA SAELSR F$H(Fisher's exact

test: p=0.042) 2}o]& B HFig. 3).
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Fig. 3. Incidence of tinnitus in each group. Group A revealed
highest incidence of tinnitus. Group B and Group C showed rela-
tively less incidence compared to Group A. There was statistical
difference in tinnitus incidence among groups (Fisher’s exact test:
p<0.05). Group A: low frequency fluctuation group (0.25, 0.5 kHz),
Group B: mid frequency flucutaion group (1, 2 kHz), and Group C:
high frequency flucutaion group (4, 8 kHz).
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Fig. 4. Rate of c-VEMP abnormality. Group A revealed highest
abnormal rate of c-VEMP. Group B and Group C showed relative-
ly less incidence compared to Group A. There was statistical dif-
ference in VEMP abnormal rate among groups (Fisher’s exact
test: p<0.05). Group A: low frequency fluctuation group (0.25, 0.5
kHz), Group B: mid frequency flucutaion group (1, 2 kHz), and
Group C: high frequency flucutaion group (4, 8 kHz). VEMP: ves-
tibular evoked myogenic potentials.
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