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Background and Objectives The combined intratympanic and oral steroid treatment has
been accepted as effective treatment strategy for idiopathic sudden sensorineural hearing loss
(ISSNHL). However, the treatment protocol of combined treatment for ISSNHL has not been es-
tablished. In this study, we investigated whether hearing outcome differed according to different
starting timing of intratympanic steroid injection (ITSI) in combined treatment for ISSNHL.
Subjects and Method Tertiary academic referral center-based retrospective medical re-
cords of idiopathic 144 ISSNHL patients who received combined treatment from January
2015 to April 2018 were reviewed. All patients underwent a 2-week oral systemic steroid
treatment and multiple ITSI. The hearing results of 3 months after treatment were compared
according to the timing of ITSI.
Results The mean pure tone audiogram gain was 24.3+23.6 dB. When Siegel’s criteria was
applied, the overall rate of hearing improvement was 63.9% (92/144). The rate of hearing im-
provement was significantly higher in women (p=0.043) statistically, and there was a statisti-
cally significant lower rate of recovery in the former history of hearing loss (p<0.01) or otitis
media (p <0.01). Moreover, the shorter the delay between symptom onset and initial ITSI,
greater the statistical significance of hearing recovery rate became (p<0.01).
Conclusion The result of this study suggests that early ITSI during combined intratympanic
and oral steroid treatment increases the chance of hearing recovery.
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Admitted patients

due fo sudden onset hearing loss

Dropped out patient

by exclusion criteria:

meniere's disease, frauma,

central lesion

Oral steroid treatment group
n=68

Infratympanic steroid
Injection group

n=23

Combined(oral steroid plus
intratympanic steroid injection)

freatment group

Fig. 1. Detailed number of patients by exclusion criteria and treat-
ment option,

(Methylon®, 48 mg, Alvogenkorea, Seoul, Korea)S 10
b ARESRAL 4947 FhEsto] 2| ®shgith ®3E Gingko
biloba(Tanamin®, 35 mg/10 mL, Yuyu Pharma Inc.,
Seoul, Korea), Lipo—Prostaglandin(Eglandin®, 5 ug/mL,
Mitsubishi Tanabe Pharma Korea Co., Ltd., Seoul, Ko—
rea), Carbogen(95% O,+5% CO,) ZYUA &, 1A Y 2H=ZE
o|E o] FAl Al ITE 1A W) AH[2o|E ¢
=& A Foldol Q= RtolAIA 58] FoJ5to] a1af
= ZRlstlon gxpo] uut A E 2elste] o] F, f-2)
T Aol = Aol AlsH] gtk FYsS =4
utHA(EMLA cream”, 5 g, AstraZeneca Korea, Seoul,
Korea)2 10827F FAut3E Ald)et b3 26-gauge 25§
FAMRE S AT | cc FAPIE ARESHo] nlAl@n] st
A adt Aslabol Dexamethasone(5 mg/mL, Daewon
Pharmaceutical, Seoul, Korea) 0.5~0.7 cc 8¢]ollA FU5t
ek o] Fdigt of=o] 1A WolA] F4EEsE 158 4
& A7IAY Dok oAl AIAE ATt 7o) W&o
23l ool A QHYsEE sieh Al W AH| =0l
Ue& W SRpolA ahFof g jIvk AlYEAAL,
A 717ko] B Sk ofEjollA Ha Al Fes FHE
Algskoinh 2Ake] 7] W A, 2hake] Y B8
2to] ato] ofste] o] A A7), M (Y Ee= 24
of gk ¥)e} Sl=7t A= Ak

A7 Ae] HrHE flste] A& Mol &SFHAAE Al

e [ fu
AN o

N

www.kjorl.org 449



Korean J Otorhinolaryngol-Head Neck Surg 1 2020;63(10):448-57

3

o

at9.om QUA| R o] 374 FHol| FHHALE thA] Ald
to] & 23L& v|weldct 2 A7 s Y 34 =
Brlsl7] $Jshe] AubA o &7 A% = Siegel's criterias
ALY Siegel’s criteriaoll A Ao 38 F710) AF
Tolo] 2E AHHQ] Hato] 25 dBELE YEshd eHHs|E
(completely recovery), & AZHo| 25~45 dB Alo|HA] &
& 3l&0] 15 dBHL} & 750l FE3]5 (partial recovery),
ZF Aol 45 dBET YA Y 35| 15 dBRL &
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Table 1. Clinical characteristics of sudden sensorineural hearing
loss patients

Average Stor?dgrd Maximum Minimum
deviation
Age 51.85 14.66 78 13
Height (cm) 163.4 9.01 188 140
Weight (Kg) 65.59 13.01 118 40
BMI (kg/m?) 24.56 3.77 36.68 16.23
Duration of 9.44 2.92 19 1
admission (day)
Delay of Sx onset 7.47 11.97 94 0
to treatment (day)
Number of ITSI 7.83 3.53 19 1
Delay of Sx onset 9.47 11.05 95 0

to ITSI (day)

Sx: symptom, BMI: body mass index, ITSI: infratympanic steroid
injection
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Fig. 2. Average hearing threshold of pre- and post-treatment in each group divided by initial hearing threshold of affected ear. From nor-
mal to moderately severe hearing loss group. The pre-treatment average hearing threshold of affected ear was 50.8+14.3 dB. The aver-
age hearing threshold of the affected ear was 38.7+19.8 dB after the combined treatment (A). Severe hearing loss group. The pre-
treatment average hearing threshold of affected ear was 79.7+5.6 dB. The average hearing threshold of the affected ear was 42.3+25.3
dB after the combined treatment (B). Profound hearing loss group. The pre-treatment average hearing threshold of affected ear was
109.6+10.9 dB. The average hearing threshold of the affected ear was 79.7+24.3 dB after the combined treatment (C).
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Table 2. Hearing recovery result according to the patient demographics and combined disease

ooy recovery rovovery RO inioament 19191 (GG pvalue
Total hearing result 28 41 23 92 52 144 (100) 63.9
Sex
Male 8 10 19 37 30 67 (46.5) 55.2 0.043
Female 20 13 22 55 22 77 (53.5) 71.4
Age group
Average 44,07 +15.72 53.65£13.79 56.63+£11.05 52.07+14.37 51.48+15.15 51.85+14.66 0.820
0.005*
<20 3 1 0 4 4 8(5.6) 50.0
20—-40 9 3 5 17 7 24 (16.7) 70.8 0.868
40-60 11 1 20 42 25 67 (46.5) 62.7
>60 5 8 16 29 16 45 (31.3) 64.4
BMI (World Health Organization classification)
Average 23.63+£3.70 24.07+3.83 24.36+3.91 2407+£3.84 25.43+3.49 24.56+3.77 0.038
0.180*
Normal 25) 19 15 24 58 24 82 (56.9) 70.7 0.051
Overweight (25-30) 8 5 15 28 22 50 (34.7) 56.0
Obese (>30) 1 3 2 6 6 12 (8.3) 50.0
Alcohol drink
Yes 7 5 12 24 13 37 (25.7) 64.9 0.886
No 21 18 29 68 39 107 (74.3) 63.6
Smoke
Yes 4 2 5 1 9 20 (13.9) 55.0
No 24 21 33 78 40 118 (81.9) 66.1 0.443
Former 0 0 3 3 3 6 (4.2) 63.9
Combined disease
Hypertension
Yes 6 3 21 30 12 42 (29.2) 71.4 0.227
No 22 20 20 62 40 102 (70.8) 60.8
Diabetes
Yes 3 3 9 15 5 20 (13.9) 75.0
No 25 20 32 77 47 124 (86.1) 62.1 0-265
Heart disease
Yes 0 0 4 4 2 6 (4.2) 66.7 1 000
No 28 23 37 88 50 138 (96.8) 63.8

Values are presented as number or mean +standard deviation. by one way analysis of variance according to 4 group of Sie-
gel’s criteria. BMI: body mass index

BE AolA] 74 ol AN AHZO|SE AGEH  AsH: B8 fwlel thak ATk olRolA ik fglat
Fote 9ol thebsel AR WHOE Y EAo) Eh A ABE I W AR SUy B0 dRo] ojd He 8
abﬂrﬂ B3 QeEY g, TSI ©% e A4 A8 o] Ejel ik HaelAE A AHR0|E MR ulste]

oS AR BAHOE ok A F N ARE B H§ ao] FANOE fofsh oa% AN Zow

aazuq A4 aelzolel fkgol AR ek el aasich ET o Al 14739 Suy B
9913,7 T2 efi BRI T2 ol FWARS AH Y BAE YO R Bg AU ABsHon 1 F o1
8% tiFmo] et 4 A Wel sEklel BEle]  (6L9%0] s10] Hsick slsick? SuA Bug A AR
A Srobd ATE FHT 4 GIrke WEE QST o] of bl o) FWA Sl AL AL W

olefet ARFHS FRa] gItel ol UiE A Ld|mo] & ALGI HLoA HA AE|EoIE XRet 1A ) 2EE
S Aot 24 ) 2HEO|E 2YUS S ZARE FAG) A o|E FUSS WER AR THLE o AaHA o=
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Table 3. Hearing recovery result according to the otologic symptom and history

Complete Partial Slight Recover No Total (%) Recovery el
recovery recovery recovery improvement rate (%)
Former otologic history
Hearing loss
Yes 1 8 9 18 24 42(29.2) 42.9
No 27 15 32 74 28 102 (70.8) 72.5 0001
Chronic ofitis media
Yes 1 0 0 1 6 7 (4.9) 14.3
No 27 23 41 91 46 137 (95.1) 66.4 0007
Tinnitus
Yes 1 3 1 5 7 12 (8.3) 41.7
No 27 20 40 87 45 132 (91.7) 65.9 0117
Dizziness
Yes 0 0 3 3 4 7 (4.9) 42.9
No 28 23 38 89 48 137 (95.1) 65.0 0253
Combined otologic symptom
Tinnitus
Yes 24 17 26 67 39 106 (73.6) 63.2 0776
No 4 6 15 25 13 38 (26.4) 65.8
Fullness
Yes 18 11 17 46 20 66 (45.8) 69.7
No 10 12 24 46 32 78 (54.2) 59.0 0182
Dizziness
Yes 3 5 24 32 19 51(35.4) 62.7
No 25 18 17 60 33 93 (64.6) 64.5 0832
Laterality
Right ear 13 10 21 44 28 72 (50.0) 61.1 0.488
Left ear 15 13 20 48 24 72 (50.0) 66.7
Delay of symptom onset to treatment (days)
Average 5714472  848+152  576+9.94 6.42+1048 9.31+1405 7.47+11.97 0.167
0.425*
<7 18 16 29 63 33 96 (66.7) 65.6
8-14 9 5 10 24 12 36 (25.0) 66.7 0.242
>15 1 2 2 5 7 12 (8.3) 41.7
Initial hearing level of affected side
Average 60.22+20.85 72.88+14.38 104.79+14.43 83.25+2592 66.03+27.07 77.03+27.6] <0.001
<0.001*
Normal 2 0 0 2 4(2.8) 50.0
Mild 2 0 0 5 7 (4.9) 28.6
Moderate 8 3 0 11 11 22 (15.3) 50
Moderately severe 3 8 1 12 16 28 (19.4) 429 0056
Severe 13 8 7 28 9 37 (25.7) 75.7
Profound 0 4 33 37 9 46 (31.9) 80.4
Number of TSI 6.29+2.25 7.00+2.48 9.68+4.03 7.98+3.57 7.58+3.47 7.83+3.53 0.516
0.001*
Delay of symptom 6.71+4.7 9.43+6.83 7.68+10.81 7.83+£8.45 12.38+14.09 9.47+11.05 0.017
onset to ITSI (days) 0.093*

Values are presented as number or mean +standard deviation. xby one way analysis of variance according to 4 group of Siegel’s
criteria. ITSI: intfratympanic steroid injection
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Fig. 3. Hearing outcome according to number of ITSI (A). Hearing outcome according to delay of symptom onset to ITSI (B). Number of
ITSI and recovery rate were not significantly related. Shorter delay of symptom onset to ITSI showed a statistically significant improve-
ment in recovery rate (p=0.003). ITSI: intratympanic steroid injection.
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Table 4. Relationship between sex, former history of hearing loss,
chronic otitis media with number of intratympanic steroid injection,
and delay of symptom onset to intratympanic steroid injection

Number of ITSI

Delay of symptom onset to ITSI

Male 7.51+3.73 11.48+14.35
Female 8.12+3.38 7.73+6.79
p-value 0.306 0.043
COM (-) 7.85+3.56 9.36+11.23
COM (+) 7.43+3.51 11.57+8.24
p-value 0.723 0.321

HL () 7.98+3.52 9.59+11.16
HL (+) 7.48+3.63 9.19+11.05
p-value 0.440 0.846

Values are presented as mean +standard deviation. ITSI: infratym-
panic steroid injection, COM: chronic ofitis media, HL: hearing loss
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