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Background and Objectives To analyze the difference in audiologic-vestibular and clini-
cal characteristics between acute cochlea-vestibulopathy (ACV) and idiopathic sudden senso-

rineural hearing loss (ISSNHL).

Subjects and Method We retrospectively analyzed the clinical characteristics of 91 patients
diagnosed as sudden hearing loss (ACV; n=20, ISSNHL; n=71). Patients with vestibular hypo-
function were categorized as ACV and all others as ISSNHL. Demographics and clinical find-
ings were compared. Audiologic features such as degree of hearing loss, type of audiometric
configuration and hearing improvements were analyzed. In addition, vestibular function test

results and hearing recovery were further analyzed among ACV group.

Results Demographics and other clinical findings were not much different between groups.
There was a significant difference with respect to audiologic features between the ACV group
and ISSNHL group: the initial hearing threshold of the ACV group was higher than that of the
ISSNHL group, and their treatment onset was also shorter. There was also a significant difference
in the hearing outcome showing very low rate of complete recovery in ACV group. The final

hearing threshold of the ACV group was higher than that of the ISSNHL group. Dizziness was
the only significant variable in the multiple regression analysis. In the ACV group, the cervical
vestibular evoked myogenic potential inter-aural amplitude difference (c(VEMP IAD) ratio

showed a correlation to the hearing recovery in some frequencies; patients with no cVEMP re-
sponse showed poor outcome compared to those with cVEMP waveform.
Conclusion The ACV group shows a poor prognosis just as in the case of sudden hearing loss
defined in the traditional sense of vertigo. The [AD value of the vestibular evoked myogenic po-
tentials test will be helpful in assessing hearing improvement, especially when a high IAD val-
ue at the middle frequency is associated with a poor prognosis.
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Acute Cochleovestibulopathy and SSNHL I Choi KY, et al.
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= 7% Mann-Whitney TestE ARSI Al o)<
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ACV¢e} SSNHL 9] demographic data®} QA A

Z A 24} 1087 5 1782 H|SoAR] oA HES T4
stelov Azt A7 1AL o] Fo|A]A] ot A|L]=S)
31 SSNHL 3AH= 719, ACV 2= 2070|3ick F 1559
A ot o], g, WA o] AR B kol
O3t 2loli= Holz] FITHTable 1). T TFollA S W
o] ¥kl ol YHE w7k A- AXRE SSNHL IF
o 437%, ACV &0 21598 ACV 10| Agto] Ayt
% o W] ol Wshlch =3k SSNHL 15 % o1AH
Zo] Ao} SSNHLE EH7H A4 W76 s 5

& 5453 cH(Table 1).

ACVe} SSNHL®] 38 4t

2ol A Hdste] Al =582 = SSNHL 1
oA 694 dB HL, ACV &4 101.8 dB HLo.Z =73
E[9lom, E|@Alofl+= SSNHL 1&F°] 529 dB HL, ACV 1
0] 95.8 dB HLO = T TIFollA A5 9 EY Al Alg)et
A = Fo3t Afol& Bt ZF T1EolA HE 3 4
L5 HH ACV 152 E@AloE Ao e ufje} Hlu
5tof 10 dB& Apol7}F WA 982 W 2 WHSHE Holx] ¢k
THTable 2). F Tgol4l FEeo] Feje] vl&S fischer
Ao A4S olgsto] vyl e SSNHL 152 714 &
flat type©] 419, descending type®] 119, ascending type©]
8go]aL ofof| SFER] ¢k= 7-97F 8ol e ACV group
2 olof| wlato] 37S A QIgh 1770 HE flat type®] FHE
S 230k 7 2] Abol= frefshAl ttH(p=0.252)(Table 3).

A% WY AITR 36201900t 1E 7 8ok T 5 5P ACVe) SSNHLO] B & x}o]
ghof|A= Afoli= Ho|A] ghafon, St S0 2= 7 9 1y < 3709 F AR AR A 549 o
Hato|uf o]oflA= ZFol7} §IYlal #7152 ACV Tie & HSkow, Seigels criteria® WS wf SSNHL 52
100% 55 FRIE9IOH SSNHL T1FollAl= 79%0o] 54 2 2j50] 331, F-3 gjino] 149, %= 2]5o] 950131
Table 1. Demographic data
Total (n=91) SSNHL (n=71) ACV (n=20) p-value
Age 46.03 46.86 43.10 0.268
Sex (M:F) 45:46 35:36 10:10 0.956
Side (Rt:Lt) 33:58 26:45 7:13 0.894
Onset (day) 3.41 3.76 2.15 0.001
HTN (%) 19 (20.9) 14(19.7) 5(25) 0.608
DM (%) 11.(12.1) 10 (14.1) 1(5) 0.271
Earfullness (%) 70 (76.9) 52(73.2) 18 (90) 0.116
Tinnitus (%) 76 (83.5) 60 (84.5) 16 (80) 0.631
Dizziness (%) 25 (27.5) 5(7) 20 (100) 0.001

SSNHL: sudden sensorineural hearing loss, ACV: acute cochlea-vestibulopathy, HTN: hypertension, DM: diabetes mellitus

Table 2. Audiologic characteristic

Total (n=91) SSNHL (n=71) ACV (n=20) p-value
Initial PTA (dB HL) 76.5 69.4 101.8 0.000
PTA at discharge (dB HL) 62.4 52.9 95.8 0.000

SSNHL: sudden sensorineural hearing loss, ACV: acute cochlea-vestibulopathy, PTA: posterior tibial artery

Table 3. Audiologic configurations

Flat type Descending type Ascending type Non specific
SSNHL (n=71) 4] 11 11 8
ACV (n=20) 17 2 1 0
Total (n=91) 58 13 12 8

SSNHL: sudden sensorineural hearing loss, ACV: acute cochlea-vestibulopathy
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Table 4. Prognosis at last posterior tibial artery

Acute Cochleovestibulopathy and SSNHL I Choi KY, et al.

Dunn’s Multiple Comparison Test: SSNHL w5 A534> vs,
TR p<001, 5T vs, 53R p<0.001)(Post hoc
Dunn’s Multiple Comparison Test: ACV w5 AF3}4> vs, 1L
Fub p<0.01, 5394 vs, 251 p<0.001)(Fig. 1).
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Complete recovery

Partial recovery

Slightly recovery No improvement

SSNHL (n=71) 33 14 9 15
ACV (n=20) 0 3 8 9
Total (n=91) 33 17 17 24

SSNHL: sudden sensorineural hearing loss, ACV: acute cochlea-vestibulopathy
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Fig. 1. The following graph is showing hearing recovery by different frequency spectrum of the SSNHL group (A) and the ACV group
(B). In both group, hearing recovery was different among different frequency spectrum (each dots represent average of two frequen-
cies; low: 250 and 500 Hz, mid: 1 k and 2 kHz, high: 4 k and 8 kHz). Post hoc test showed statistical differences between high frequen-
cy and the others in both groups. *p<0.01, p<0.001. SSNHL: sudden sensorineural hearing loss, ACV: acute cochlea-vestibulopathy.

Table 5. Corelation between dizziness and hearing improvement

Dependent variable Independent variable Exp (B) p-value
Hearing recovery Dizziness 4.15 0.005
Table 6. Multiple regression analysis of hearing recovery
Dependent variable Independent variable B B t o) VIF

Hearing recovery Dizziness 0.346 0.351 2.942 0.004 1.385
First hearing —0.001 —0.054 —0.457 0.648 1.363
Age 0.004 0.124 1.207 0.231 1.032
Sex 0.088 0.110 0.988 0.326 1.006

VIF: variance inflation factor
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USEH AHp=0.005).

e 38 g oIx B4

48] & (hearing recovery)oll FFE vlA= QA o
ookl 4 Ax A, vol, A AY mE AY 35
T ATS 7HAIA] §SEom (p>0.05), oA 32
T ATS FoleHA Helow ojAggo] = A7t
5t 9|35 HATHp<0.05)(Table 6).

ACV o3¢} VFT Zatele] Aoz

ACV =9 A 349 of| 9o tisto] HA7]5AA
Apete] g ok 7] Qs ACV $A=9] Futa=
Aol 34 Ax 9} 27| spontaneous nystagmus(SN)2] =
7], AR HAHAR] inter—aural amplitude difference
(IAD) value 18]21 2%=QFALE] canal paresis(CP) gk}
o] AHAE AT 1 A BE Fabe o)A
%71 SN, 2R AL CP ghate] At A= AR A

Table 7. Correlation between VFT and hearing improvement

BRUHSAAR TADS] 79- 500 Hz, 1k, 12]1L 2 kHz
oA Folgt 2o HFTAE T 5 UATHSpearman
correlation: TAD and 500 Hz; R=-0.4669; p=0.038, IAD and
1 kHz: R=-0.5225; p=0.0181, IAD and 2 kHz; R=-0.4466;
p=0.0484)(Table 7)(Fig. 2).

F7H o 82 AR AAHARl A HE-g-o] A HolF|
OForel 350 AY 34 ARE WS Hel eRET 7
FuppeE HWE o Holar, AAUAe] vk
789 1 kHz® 2 kHz9| 34 J=7F f-98HA Wg= &l
5}ith(independent t test: 1 kHz; F=1.502; p=0.038, 2
KHz: F=3.231; p=0.015)(Fig. 3).

g0l gt
[e]

250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz

Initial SN/hearing improvement

XY pairs (n) 20 20 20 20 20 20

Spearman r 0.01394 —0.04226 —0.2695 -0.3775 —0.06948 0.1033

p value (two-tailed) 0.9535 0.8596 0.2505 0.1008 0.7710 0.6647
VEMP IAD/hearing improvement

XY pairs (n) 20 20 20 20 20 20

Spearman -0.3727 —0.4669* —0.5225* —0.4466* —0.4077 —0.065%90

p value (two-tailed) 0.1055 0.0380* 0.0181* 0.0484* 0.0744 0.7825
Caloric CP/hearing improvement

XY pairs (n) 17 17 17 17 17 17

Spearman r 0.1166 —0.004935 0.06154 0.03212 —0.1288 0.01307

p value (two-tailed) 0.6560 0.9850 0.8145 0.9026 0.6224 0.9603

=statistically significant data. VFT: vestibular function test, SN: spontaneous nystagmus, VEMP:

tential, IAD: inter-aural amplitude difference, CP: canal paresis

vestibular evoked myogenic po-
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Fig. 2. Scatter plot of VFT (initial SN, VEMP IAD and caloric CP) and the hearing recovery at each frequencies. Initial SN and caloric
CP is showing the plot of initial SN and caloric CP with hearing recovery, no significant correlation was observed (A and C). VEMP |IAD
is showing the plot of VEMP IAD ratio and hearing recovery (B). Significant correlation was observed in three frequencies see table 6
for detailed statistics. SN: spontaneous nystagmus, VEMP: vestibular evoked myogenic potential, IAD: inter-aural amplitude difference,

CP: canal paresis, VFT: vestibular function test.
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Fig. 3. Comparison of hearing recovery between VEMP+ and
VEMP- groups. Hearing threshold recovery was compared at four
different frequencies (500 Hz, 1 k, 2 k, and 4 kHz). Statistically
significant decreases of hearing recovery were observed at two
frequencies (1 kHz and 2 kHz. detailed statistics in result section).
In the box-whisker plots, top and bottom of scale bar, top and bot-
tom of box and line in the middle of box indicates maximum, mini-
mum, 3rd quartile, 1st quartile and median respectively. *p<0.05.
VEMP: vestibular evoked myogenic potential, VEMP+: VEMP re-
sponse positive, VEMP-: VEMP response negative.
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