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Background and Objectives Cochlear system and vestibular system have close relationship
anatomically and developmentally. According to previous literatures, there are high incidences
of vestibular dysfunction in subjects with severe hearing loss. The aim of this study is to vali-
date the status of vestibular function in adults with profound hearing loss, and to compare the
status of vestibular function between pre-lingual and post-lingual deaf.
Subjects and Method  Vestibular function of 59 patients who had profound hearing loss was
reviewed retrospectively. Patient’s information and audiometry, Korean version Central Insti-
tute for the Deaf (KCID) scores, caloric test, rotation chair test and vestibular evoked myogenic
potential (VEMP) were analyzed. The subjects were divided into two groups, prelingual deaf
(pre-LD, n=12) and postlingual deaf (post-LD, n=47). We analyzed the difference between
two groups.
Results Fifty nine point six percent of patients showed hypo-function in caloric test. In the
rotational chair test, abnormality of step velocity gain (43.1%), time constant (51.8%), sinusoidal
harmonic acceleration (SHA)-gain (53.4%), SHA-phase lead (29.1%) and SHA-asymmetry
(23.6%) were found. There was unilateral (20.0%) and bilateral (37.5%) hypo-function when
VEMP was tested. Between pre-LD and post-LD groups, VEMP test revealed statistically sig-
nificant difference between two groups (p=0.020). Post-LD groups had more patients of uni-
lateral or bilateral hypofunction in VEMP test. The KCID score showed no significant correla-
tion with vestibular functions.
Conclusion The patients of bilateral profound hearing loss showed unilateral or bilateral
vestibular functional abnormality despite of no dizziness. Prevalence of lateral canal dysfunc-
tion does not seem to be different between pre-LD group and post-LD group. And post-LD
groups have higher probability of saccular dysfunction than pre-LD.
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Table 1. Demographics

Vestibular Function in Deaf l Han JJ, et al.
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Total (n=59) Pre-LD group (n=12) Post-LD group (n=47) pt

Gender (M:F) 32:27 7:5 25:22
Mean age 48.1+£15.2 32.2+10.1 52.2+13.6 <0.001
Onset of hearing loss (yrs) 30.7+£21.8 2.75+1.4 37.9+18.5 <0.001
Hearing threshold level (dB)

Right 100.0+15.1 101.3+£12.5 99.9+15.1 0917

Left 103.6+15.1 103.3+9.8 103.6+£27.2 0.992
Cause of hearing loss

Unknown 39 31

Cochlear malformation* 5 1

Meningitis 2

Chronic ofitis media 11 11

Drug 2 2
Implanted device

Cochlear” 47 10 37

MED EL 9 1

Others 3 1
Cl outcome in KCID score

Post CI 3 mo 17.4+30.1 60.8+38.4 0.02

Post Cl 6 mo 34.3+£45.0 72.8+34.2 0.02

#pre-LD group (1 EVAS, 3 cochlear nerve. hypoplasia)

, post-LD group (1 EVAS), tdifference between pre-LD group and post-LD

group (Mann Whitney U-test). pre-LD: pre-lingual deaf, post-LD: post-lingual deaf, KCID: Korean version Central Institute for the

Deaf, EVAS: Enlarged Vestibular Aqueduct Syndrome
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Table 2. Proportion of patients with abnormal caloric test results
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Total (n=47) Pre-LD group (n=12) Post-LD group (n=35) p*
Normal 19 (40.4%) 6 (50.0%) 13 (37.1%) 0.773
Unilateral weakness 14 (29.8%) 2(16.7%) 12 (34.3%)
Bilateral weakness 14 (29.8%) 4 (33.3%) 10 (28.6%)

Unilateral weakness, canal paresis >20%: Bilateral weakness, slow phase component sum of all 4 caloric response <20°/sec. *dif-
ference between pre-LD group and post-LD group (linear-by-linear association of Pearson’s chi-square test). pre-LD: pre-lingual

deaf, post-LD: post-lingual deaf

Table 3. Proportion of patients with abnormal VEMP results

Total (n=40) Pre-LD group (n=9) Post-LD group (n=31) p*
Normal 17 (42.5%) 6 (66.6%) 11 (35.5%) 0.020
Unilateral abnormality 8 (20.0%) 3(33.3%) 5(16.1%)
Bilateral abnormality 15 (37.5%) 0 (0%) 15 (48.4%)

Unilateral abnormality, inter aural amplitude difference > 20% or unilateral no response at 90 dBnHL: Bilateral abnormality, bilat-
eral no response at 90 dBnHL. =difference between pre-LD group and post-LD group (linear-by-linear association of Pearson’s chi-
square test). pre-LD: pre-lingual deaf, post-LD: post-ingual deaf, VEMP: vestibular evoked myogenic potential
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Fig. 1. Differences in lateral canal
function and saccular function be-
tween pre-lingual and post-lingual
hearing loss groups. The lateral canal
function represented by caloric test
was similar between the two groups.
And, saccular function showed no
significant difference between the
two groups. *difference between pre-
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Whitney U-test). pre-LD: pre-lingual
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Table 4. Proportion of patients with abnormal rotation chair results

Vestibular Function in Deaf l Han JJ, et al.

t}H(p=0.219)(Fig. 1).
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3] A AMrotation chair test) AT, & 58] A} &
23.6~53.4%2] Aol A o)A dazdo] LrElSITE Step velocity
testoll 4] SCEP2] U= 5.8 oF=0] 0]ARS- 43 19(n=25)% L}
Bl time constant= 51.8%(n=31)°]A o|AIA~ALS HTh
SHA testol A= low gain®] 53.4%(n=31), phase lead”} 29.1%
(n=16), asymmetry+= 23.6%(n=13)2 el 3712924

Total (n=58) Pre-LD group (n=12) Post-LD group (n=46) p*
Step velocity test
SCEP DP 0.252
Normal 33 (56.9%) 9 (75.0%) 24 (52.2%)
Unilateral weakness 5( 8.6%) 0( 0.0%) 5(10.9%)
Bilateral weakness 20 (34.5%) 3 (25.0%) 17 (37.0%)
Time constant DP 0.372
Normal 28 (48.3%) 7 (58.3%) 21 (45.7%)
Unilateral weakness 15 (25.9%) 3(25.0%) 12 (26.1%)
Bilateral weakness 15 (25.9%) 2(16.7%) 13 (28.3%)
Sinusoidal harmonic acceleration test
Low gain 31/58 (53.4%) 5/12 (41.7%) 26/43 (56.5%) 0.362
Phase lead 16/55 (29.1%) 2/12 (16.7%) 14/43 (32.6%) 0.352
Asymmetry 13/55 (23.6%) 1/12 ( 8.3%) 12/43 (27.9%) 0.162

«difference between pre-LD group and post-LD group (linear-by-linear association of Pearson’s chi-square test). SCEP: slow cu-
mulative eye position, DP: directional preponderance, pre-LD: pre-lingual deaf, post-LD: post-lingual deaf

0 Total (n=41) Pre-LD (n=10) Post-LD (n=31)
Post oP | o o] 100.00 100.00 (e] o o
3 month %D ° o 0T o R e . 8
o Q o [e]
o 8 o ¢]
. o 80.00 — 80.00 — o
® ° Spearman rho=0.171 °
o =0.286 6000 000 7 ’
0
5 © o © 4000 | 4000 4 © °© o ©
o © B ° : Spearman rho=0.440 ° ’ o
M p=0.203 Spearman rho=0.088
° 2000 2000 4 p=0.642
o [e]
S oLQTero\ canal dysfunction (%) ° IS °
aco ] o 000 4 @O o o 000 — ] [e]
T T T T T T T T T
100 000 20.00 4000 6000  80.00  100.00 000 2000 4000 6000  80.00  100.00
Total (n=34) Pre-LD (n=8) Post-LD (n=26)
Postop 100
& month &% o g 10000 4 o 10000 4 0 o 8
o 8 o o 8
o g 80.00 | 800 4 ©
9 ° o /
= o Spearman rho=0.660 o
o o o @0 + p=0.075 6000 — ° o
8 Spearman rho=0.238 . Spearman rho=0.048
& p=0.174 p=0.816
[a] ° 4000 4000 5
Q ] ]
pY4
° 2000 | 2000 -+ 4
° °  Lateral canal dysfunction (%) °© °
DO O O 000 4 @O [e] 000 o o}
T T T T T T T T T T T T T T T T T T
100 0.00 20.00 40.00 60.00 80.00 100.00 0.00 20.00 40.00 60.00 80.00 100.00

Fig. 2. Correlation between lateral canal dysfunction and post Cl 3/6 month KCID score. There was no correlation between lateral canal
dysfunction and postop. 3/6 month KCID score (Spearman correlation analysis). Cl: canal paresis, KCID: Korean version Central Institute
for the Deaf, pre-LD: pre-lingual deaf, post-LD: post-lingual deaf.
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Fig. 3. Correlation between saccular dysfunction and post Cl 3/6 month KCID. There was no correlation between saccular dysfunction
and postop. 3/6 month KCID score (Spearman correlation analysis). Cl: canal paresis, KCID: Korean version Central Institute for the

Deaf, pre-LD: pre-lingual deaf, post-LD: post-lingual deaf.
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