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Background and Objectives Sudden sensorineural hearing loss (S-SNHL) has been re-
ported to be associated with hypertension, diabetes mellitus, hyperlipidemia, and stroke in
previous studies. The purpose of this study was to confrm whether metabolic syndrome (MS)
infuences the hearing outcome of S-SNHL in the Korean population.

Subjects and Method We prospectively investigated the clinical variables of 231 cases of
S-SNHL from 2010 March to 2014 February. MS was defned according to the National Cho-
lesterol Education Program Adult Treatment Panel I1I with Asian modifcations. We analyzed
and compared the basic and clinical characteristics, the thresholds of pure tone audiometry
(PTA), and the hearing outcomes of patients with MS (MS group) and without MS (NMS
group).

Results There were no signifcant differences in the basic characteristics and initial hearing
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thresholds between the MS and NMS groups; on the other hand, there were signifcant differ-
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ences in all of the clinical values of MS between the two groups. The average thresholds of fi-
nal PTA for the MS and NMS groups were 52.9 & 30.9 dB and 40.5 = 27.2 dB, respectively,
with meaningful diversity (p <0.01). According to Siegel’s criteria, the recovery rate of the
NMS group (95/159, 59.7%) was signifcantly higher than those of the MS group (29/72, 40.3%).
The proportion of recovery within 5 days after starting the treatment was signifcantly higher
of the NMS group (37/95, 39.0%) than those of the MS group (4/29, 13.8%) (p<0.01).
Conclusion The hearing outcome of the NMS group was signifcantly better than those of
the MS group. Korean J Otorhinolaryngol-Head Neck Surg 2018;61(10):514-21

Key Words Diabetes mellitus - Dyslipidemia - Hypertension - Metabolic syndrome -
Sudden sensorineural hearing loss.
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(impedance) FEHAL oS3 HAF HAHotoacoustic emis-
sion), *=7H3EHES- ZHAMauditory brainstem response), X174
715 AAHvestibular function test) @ =53 MRIE 3712
Al3ysct A A7 Ek (vestibular schwannoma) 5-2] $-H]
B2 WM =Y 5] X, Menieretd, thi ] 73}
S (multiple sclerosis)o] RIHRAAL, FHLAY, 425 =&,
A = A, A =048 Y] FA=0] Q= =
2 A el ALlstaict F 23199 AE 2700 Fat
stolom, tiaESto] e o] Ql= SAFH(MS group)d}
Halelo] Q7] 9k8 S}l (non—metabolic syndrome, NMS
group) & & Uro] A7 F HY 349 = E v|asiyict

A =

Ao sk 352 597H] 3l e dexamethasone
(Dexamethasone disodium phosphate® 5 mg/mL, Yuhan
Corporation, Seoul, Korea) A FAH0.14 mg/kg) ¥ 547+

19 13]9] 21A] dexamethasone FU&EL SA] Alet= A

Hl2ol= B RS 2002 BT, oI 9] 52 o4 <)
e Sk R ol 2elRol o ke

acyclov1r(Vacrax 500 mg, Aprogen Pharmaceuticals,
Seongnam, Korea) AMFAH5 mg/kg tid) L
(Tanamin®, 35 mg/10 mL, Yuyu Pharmaceuticals, Seoul,
Korea) A® ZFAK35 mg qd) = 3MaL, g 240] & F
ol gaff Qleie Aol BH5eo] 1|5} F=AKGsliding scale)
SHTE 2| Zo|E Bl A7 o= 5Y 1HY] AF|Ro|=
AlZHtapering) HE=A] A8

e ﬂx};i ?J%%loi S AYHAL oS HAE Al

E =

! ginkgo biloba

% s 4Q°ﬂ 74%1 F7HAQl &
g 2ol= iy FdeZ Al ukotom, 2|7 25U |
WA AEHAS AlsISIch A& 4597 D 902 A el A
FALS ThA] AlekA] e, 9024 YA 921E AR F
2xHHo 2 FAsTh

HAEEEE A

u) =212 Sl (American Heart Association, AHA) 2 Al A|
Hﬁﬂ?(World Health Organization, WHO)O A= thA}=
B0 A& AAs)o] 24510].1 QA 713 HH 7]
?l 712 NIH *}o}«l NHLBIJIA] '23£5F NCEP-ATP 111

2 w2 Rolr}" of gk 7|20 ofshe 1) LA BZ (hyper-

www.kjorl.org 515



Korean J Otorhinolaryngol-Head Neck Surg 1 2018;61(10):514-21
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Table 1. The Siegel’s criteria of hearing recovery

Type
Complete recovery Final hearing level was better than 25 dB

Hearing recovery

Partial recovery More than 15 dB of gain, final hearing

25—45 dB

More than 15 dB of gain, final hearing
poorer than 45 dB

Slight improvement

No improvement Less than 15 dB of gain or final hearing

poorer than 75 dB
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Table 2. Base characteristics of MS group and NMS group in patients with sudden sensorineural hearing loss

MS group (n=72) NMS group (n=159) p value
Age (year) 51.0+13.3 51.2+16.0 0.25*
Gender (M:F) 31:41 87:72 0.10t
Height (cm) 161.0£10.3 162.9+9.5 0.17*
Weight (kg) 67.4+15.0 64.3+12.2 0.10*
Duration onset to hospital (day) 42+3.6 5.6+5.0 0.42*
Side (Rt:Lt) 42:30 76:83 0.14t
Vertigo, n (%) 26 (36.1) 47 (29.6) 0.157
Tinnitus, n (%) 65 (90.3) 139 (87.4) 0.53f
Healthy side PTA (dB) 24.3+17.5 20.0+£19.2 0.11*

sindependent sample t-test, fchi-square test. MS: metabolic syndrome, NMS: non-metabolic syndrome, PTA: pure fone average

516



Metabolic Syndrome Infuences S-SNHL? I Choi JJ, et al.

Table 3. Clinical values of MS group and NMS group in patients with sudden sensorineural hearing loss

MS group (n=72) NMS group (n=159) p value
Body mass index (kg/m?) 25.8+3.8 242+3.7 <0.01*
Waist (cm) 90.9+9.9 81.8+10.6 <0.01*
Hip (cm) 98.3+7.3 94.3+9.0 <0.01*
Hypertension, n (%) 53 (73.6) 36 (22.6) <0.01t
Diabetes mellitus, n (%) 40 (55.6) 13 (8.2) <0.01t
Dyslipidemia, n (%) 23 (31.9) 19 (10.1) <0.01t
Triglyceride (mg/dL) 108.3+61.6 69.8+40.4 <0.01*
HDL-C (mg/dL) 46.3+£10.6 55.3+11.8 <0.01*
Fasting glucose (mg/dL) 162.9+75.7 114.7+£47.8 <0.01*

*independent sample t-test, tchi-square test. MS: metabolic syndrome, NMS: non-metabolic syndrome, HDL-C: high density lipo-

protein-cholesterol
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Fig. 1. Comparison of initial hearing threshold before treatment
between MS group and NMS group. No significant differences in
all frequencies between the two groups. MS: metabolic syn-
drome, NMS: non-metabolic syndrome, PTA: pure tone average.
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Fig. 2. Degrees of initial hearing threshold between MS group
and NMS group. No significant difference in the distribution of
hearing loss between two groups. MS: metabolic syndrome, NMS:
non-metabolic syndrome.
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Fig. 3. Comparison of final hearing thresholds at 3 months after
starting treatment between MS group and NMS group. The hearing
outcome of NMS group was better than those of MS group in all
frequencies and pure tone average. *significant different (p<0.05)
in independent t-test. MS: metabolic syndrome, NMS: non-meta-
bolic syndrome, PTA: pure tone average.
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Fig. 4. Comparison of hearing outcome between two groups ac-
cording to Siegel’s criteria. The recovery rates, included ‘complete
recovery’ and ‘partial recovery,” in NMS group was signifcantly
higher than those of MS group. *significant difference (p<0.01) in
chi-square test. MS: metabolic syndrome, NMS: non-metabolic
syndrome.
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Recovery time

100 +

90 X

80 - 37

70 +

60 +

(%)

50 4 22

40 -
46

30 1

[1 5days
[ 11 days

10 1 - - B 25days
0 4

MS group (n=29) NMS group (n=95)

20 +

Fig. 5. Comparison of the periods of time from starting treatment
to recovery between MS group and NMS group. The proportion of
repaired patients within 5 days after starting the treatment was
significantly higher in NMS group (39.0%) than those in MS group
(13.8%). *significant difference in chi-square test (p<0.01). MS: met-
abolic syndrome, NMS: non-metabolic syndrome.
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