
Ayşegül VERİM, MD; Barış NAIBOĞLU, MD; Semra KÜLEKÇI, MD; Çiğdem KALAYCIK ERTUGAY, MD; Lütfü 
ŞENELDİR, MD; Çiğdem TEPE KARACA, MD; Sema ZER TOROS, MD 
Long-Term Hearıng Results Of Patıents Treated Wıth Combıned Oral Steroıd, Intratympanıc Steroıd And Hyperbarıc 
Oxygen For Sudden Sensorıneural Hearıng Loss 

KBB-Forum
2016;15(1)

www.KBB-Forum.net

 

  

CLINICAL STUDY 
 

LONG-TERM HEARING RESULTS OF PATIENTS TREATED WITH 
COMBINED ORAL STEROID, INTRATYMPANIC STEROID AND 

HYPERBARIC OXYGEN FOR SUDDEN SENSORINEURAL HEARING LOSS 
 

Ayşegül VERİM1, MD; Barış NAIBOĞLU1, MD; Semra KÜLEKÇI2, MD; Çiğdem KALAYCIK 
ERTUGAY1, MD; Lütfü ŞENELDİR1, MD; Çiğdem TEPE KARACA1, MD; Sema ZER TOROS1, MD 

 
1Department of Otorhinolaryngology/Head and Neck Surgery, Haydarpaşa Numune Educational and Research Hospital, 

Istanbul, Turkey 2Department of Otorhinolaryngology/Head and Neck Surgery, Fatih Sultan Mehmet Educational and 
Research Hospital, Istanbul, Turkey 

 

SUMMARY 
Aim: to evaluate short and long-term hearing outcomes of the patients treated with combined intratympanic, systemic steroids and 

hyperbaric oxygen therapy for Idiopathic Sudden Sensorineural Hearing Loss (ISSHL). 
Materials and Methods: The study was a retrospective case review. The study group consisted of 125 consecutive adult patients 

diagnosed with ISSHL who underwent combined intratympanic steroid, systemic steroid and hyperbaric oxygen treatment between 2005 and 
2011 in tertiary referral center. 500, 1000, 2000, 4000 Hz and pure tone average ( PTA) at these frequencies were used to evaluate hearing 
characteristics at baseline, 1 month after the end of treatment and in the long-term (mean: 3.03±1.49; range: 1-6 years). Hearing recovery 
rates were classified using Siegel's criteria. 

Results: Complete recovery was observed in 18,4% of the patients after combined treatment and in 23,2% of the patients in the long-
term. 55,2% and 49,6% of the patients had no hearing improvement either after the treatment or in the long-term. Long-term Siegel recovery 
rate was very significantly worse in patients with tinnitus. Patients who recovered completely in the long-term was significantly younger than 
those with partial, slight and no improvement. 

Conclusion: Multimodal approach has no cumulative effect on the outcome of ISSHL in the long-term. 
 
Keywords: Idiopathic sudden sensorineural hearing loss; Hearing outcomes; Pure tone average; Siegel's criteria; Intratympanic 

steroids; Hyperbaric Oxygen Therapy 
 

ANI İŞİTME KAYIPLI HASTALARDA ORAL STEROİD, İNTRATİMPANİK STEROİD VE HİPERBARİK OKSİJEN 
KOMBİNE TEDAVİSİNİN UZUN DÖNEM İŞİTME SONUÇLARI 

 

ÖZET 
Çalışmanın amacı: İdiyopatik ani sensorinöral işitme kayıplarında (İASNİK) intratimpanik steroid, sistemik steroid ve hiperbarik 

oksijen kombine tedavisinin hastaların kısa ve uzun dönem işitme sonuçları üzerine etkisini değerlendirmektir. 
Materyal ve Metod: Çalışmamız retrospektif bir vaka analizidir. Çalışma grubumuz İASNİK tanısı ile 2005-2011 yılları arasında üçüncü 

basamak merkezinde intratimpanik steroid, sistemik steroid ve hiperbarik oksijen kombine tedavisi uygulanan 125 erişkin hastayı 
içermektedir. İşitme karakteristikleri bazal dönem, tedavi bitiminden 1 ay sonrası ve uzun dönem (ort: 3.03±1.49; 1-6 yıl arası) sonrasındaki 
500, 1000, 2000, 4000 Hz frekanslarda saf ses ortalaması (SSO) kullanılarak değerlendirilmiştir. İşitme iyileşme oranı Siegel kriteri 
kullanılarak sınıflandırılmıştır. 

Bulgular: Kombine tedavi uygulanan hastaların %18,4'ünde tam iyileşme görülmüş ve bu oran uzun dönemde %23,2'ye çıkmıştır. 
Tedavi sonrasında ve uzun dönemde sırasıyla %55,2 ve %49,6 hastada işitmede iyileşme görülmemiştir. Tinnituslu hastalarda uzun dönem 
Siegel iyileşme oranı önemli oranda daha kötüdür. Uzun dönemde tam iyileşme görülen hastaların parsiyel, hafif ve hiç iyileşme görülmeyen 
hastalardan önemli oranda daha genç olduğu gözlenmiştir. 

Sonuç: Multimodal yaklaşımın İASNİK uzun dönem sonuçları üzerine kümülatif etkisi yoktur. 
 
Anahtar Sözcükler: İdiyopatik ani sensorinöral işitme kaybı; İşitme sonuçları; Saf ses ortalaması; Siegel kriteri; İntratimpanik steroid; 

Hiperbarik Oksijen Tedavisi 
 

INTRODUCTION 

Idiopathic Sudden Sensorineural Hearing 
Loss (ISSHL) is defined as the idiopathic loss of 
hearing of at least 30 dB over at least three 
contiguous frequencies occurring within 3 days1. 
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Numerous treatments such as systemic and 
intratympanic steroids, antiviral drugs, osmotic 
diuretics, anticoagulants, vasodilators, hyperbaric 
oxygen, and carbogen have been applied in the 
treatment of this condition. From these, oral steroids 
which are thought to reduce inflammation and edema 
in the inner ear are reported to be the preferred 
treatment by 98% of the otolaryngologists in 
U.S.A2,3. Based on the spontaneous recovery rate 
which varies from 32 to 65%, there are some who 
assert not to treat ISSHL regarding the long-term 
complications and adverse effects of systemic 
steroids. 
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With the recent knowledge of the round 
window being the main access to inner ear for the 
drugs injected into middle ear cleft, the otologists 
adopted ways to administer steroids into inner ear 
spaces, for bypassing the systemic circulation4. 
Recent studies, although with contrasting results, 
reported promising outcomes with intratympanic 
steroids in restoring the hearing5,6. However, the 
effectiveness of a specific treatment still lacks the 
support of scientific evidence. 

Many factors like vascular occlusion, viral 
infections, labyrinthine membrane breaks, immune 
associated mechanisms abnormal stress response in 
the cochlea have been suggested in the 
etiopathogenesis of ISSHL. However, identifiable 
causes are found for 7% to 45% of the patients7,8. The 
uncertainty about etiology and the prediction in 
prognosis of this disease explains the diversity in its 
management. 

Several scientific studies on benefits of 
single or combined treatment regimen for ISSHL in 
the short term are reported in the literature. However, 
there is a paucity of information about the 
effectiveness of these modalities on hearing outcome 
in the long-term.Within this context, we aimed to 
investigate the long-term recovery of ISSHL treated 
with combined systemic and intratympanic steroid 
and hyperbaric oxygen. 

MATERIAL and METHODS 

1. Study Design 

This was a retrospective cohort study 
comparing short and long-term hearing results of the 
patients who received combined systemic steroid, 
intratympanic steroid and hyperbaric oxygen for 
ISSHL. Ethics approval was obtained from the 
institutional local ethics committee with the study 
ID#HNEAH-KAEK 2012/20. 

2. Patients 

125 consecutive adult patients diagnosed 
with ISSHL after clinical, physical, audiologic 
examination and magnetic resonance imaging, who 
underwent combined intratympanic steroid, systemic 
steroid and hyperbaric oxygen treatment between 
2005 and 2011 were included in the study. 

Patients were excluded if they had a history 
of previous chronic otitis, ototoxic drug use, travma, 
fluctuating hearing loss, underlying immunologic or 
neoplastic disease that may cause hearing loss, a 
known systemic disease contraindicating the use of 
systemic steroids or any comorbidity that interfered 
with hyperbaric oxygen treatment. Patients, whose 

treatment started longer than 2 weeks after onset of 
sudden deafness were dropped out of the study. 

3. Treatment Regimen 

Patients were all given systemic steroid 
(injection of methylprednisolone 1 mg/kg/day 
intravenously for five days) followed by tapered 
doses. In addition 0.2 to 0.4 mL of intratympanic 
dexamethasone sodium phosphate (4 mg/mL) was 
injected through the tympanic membrane into the 
tympanic cavity every other day for a total of three 
times. Patients were instructed to avoid swallowing 
and to keep a supine position with their heads turned 
45° to the opposite side for 30 minutes after injection. 
Hyperbaric oxygen at a pressure of 2.5 ATA for 120 
minutes, once daily, was started on all patients for a 
total of 20 sessions. 

4. Evaluation of Hearing Outcome 

Pure tone average ( PTA) of 500, 1,000, 
2,000 and 4,000 Hz was used to evaluate hearing 
characteristics at the baseline , 1 month after the end 
of treatment and in the long-term. The arithmetic 
mean of the hearing levels at these frequencies were 
recorded according to the considerations of minimal 
standard for reporting hearing loss9. 

Hearing recovery rate was classified using 
Siegel's criteria10. This is a system based on the 
average gain in dB in 500 Hz, 1000 Hz, 2000 Hz, and 
4000 Hz evaluating the degree of hearing 
improvement from no improvement: less than 15 dB 
of gain, final hearing poorer than 75 dB; slight 
recovery:more than 15 dB of gain and a final hearing 
poorer than 45 dB; moderate recovery: more than 15 
dB of gain and final hearing level between 25 and 45 
dB to complete recovery: hearing level better than 25 
dB regardless of the size of the gain. Posttreatment 
and long-term hearing recovery rates were noted and 
compared in regard to patients' vertigo and tinnitus 
symptoms and age. 

Frequency specific analyses of air and bone 
conduction hearing levels at the baseline, 1 month 
after the treatment and in the long-term were also 
done for observing the course of hearing levels at 
500, 1000, 2000 and 4000 Hz. 

5. Statistics 

All the statistical analyses were performed 
using NCSS (Number Cruncher Statistical System) 
2007&PASS (Power Analysis and Sample Size) 2008 
Statistical Software (Utah, USA). Data were 
expressed by means of descriptive (mean, standard 
deviation, frequency, median, minimum, maximum) 
and quantitative methods. Student T test and Mann 
Whitney U test were used as quantitative analyses for 
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comparison of two groups with parameters that 
showed normal or non-normal distribution. Kruskal 
Wallis Test was applied for the comparison of three 
or more groups with data that did not show normal 
distribution and Mann Whitney U for defining the 
group that differed from the others. Repeated 
measures of data that did not show a normal 
distribution were evaluated using Friedman Test. 
Wilcoxon Signed Ranks Test was used when 
comparing two groups with parameters with non-
normal distribution.Qualitative data were compared 
using Pearson χ² and Yates Continuity Correction 
Tests as appropriate. Statistical significance was 
accepted at p levels <0,01 and <0.05. 

RESULTS 

1. Profile of Patients 

 125 patients (70 male, 56%; 55 female,44%) 
who have received combined treatment, attended the 
clinic for 1 month post treatment evaluation and 1 
year follow-up. The age of the patients was ranging 
from 25 to 76 years with a mean age of about 
49.40±14.03 years. 

The time interval between the start of ISSHL 
and the long-term follow-up visit ranged from 1 to 6 
years with a mean of time interval about 3.03±1.49 
years. 

Tinnitus was present in 62.4% (n=78) of the 
patients at the onset of the disease. 52% (n=65) of the 
patients described short lasting vertigo associated 
with the start of ISSHL. 

2. Hearing Outcomes in the Short and 
Long-term 

Mean PTAs (500, 1000, 2000 and 4000 Hz) 
of all patients at the initial diagnosis, 1 month after 
the end of the treatment and in the long-term were 
accordingly: 73.14±23.32dB; 54.24±32.35dB and 
53.50±32.55dB. The differences between mean 
pretreatment and posttreatment PTAs and between 
pretreatment and long-term PTAs were very 
significant (p=0.001; p=0.001). However no 
significant difference was seen between mean 
posttreatment and long-term PTAs (p=0.876) [Table 
1]. 

Hearing recovery rates were classified 
according to Siegel criteria [Table 2]. Complete 
recovery was observed in 23 (18.4 %) patients after 
combined treatment and in 29 (23.2%) patients in the 
long-term.There was an increase of about 4.8% in the 
percentage of patients who recovered completely on 
long-term. 33 (26.4%) patients in the posttreatment 
group and 21 (16.8%) patients in the long-term group 
recovered partially. There was a drop of about 9.6% 

in the partially recovered group.No slight 
improvement was seen after the treatment while 13 
(10.4%) patients were in the slight improvement 
category in the long-term. Therefore overall 
improvement rates were 44.8% after treatment and 
50.4% on 1 year follow-up. 69 (55.2%) and 62 
(49.6%) patients had no hearing improvement either 
after the treatment or in the long-term. 5.6% of the 
patients in the no improvement group on 1month 
gained some hearing in the long-term [Table 2]. 
However,the difference between the cure rates after 
the treatment and in the long-term was not 
statistically significant (Wilcoxon Signed Ranks Test; 
p=0.903; p>0.05) [Table 3]. 

Mean pre, post-treatment and long-term 
PTAs of the patients who recovered completely in the 
long-term were: 64.05dB±18.69; 24.18dB±16.08 and 
13.75dB±4.42 respectively. Mean pre, posttreatment 
and long-term PTAs of the patients who recovered 
partially in the long-term were accordingly: 
61.90dB±12.42; 38.69dB±9.10 and 31.73dB±4.60. 
The difference between long-term complete, partial, 
slight and no recovery groups were very significant 
with regard to mean baseline PTAs.Mean baseline 
PTAs levels of the complete and partial recovery 
groups were significantly better than those with slight 
or no improvement groups (Kruskal Wallis 
Test,**p<0.01;p= 0.005**;0.001**;0.001**Table 
4).Patients whose recovery rate was complete and 
partial in the posttreatment period ,continued to have 
significantly better PTA levels in the long term while 
patients with slight improvement displayed 
significantly worse PTAs in the long-term than in the 
posttreatment period. (Wilcoxon Signed Rank test, *p 
<0.05;p= 0,035*; p= 0,005**; p= 0,008**) [Table 4]. 

Long-term Siegel hearing recovery and 
overall hearing improvement rates were compared 
according to patients' age and to the presence of 
vertigo and tinnitus symptoms.No statistically 
significant difference was seen between patients' age 
with regard to overall improvement 
(p>0,05).However, there was a very significant 
difference between Siegel recovery rates in the long-
term with regard to patient's age (p=0.001; p<0.01). 
Patients who recovered completely in the long-term 
were very significantly younger than those with 
partial, slight or no improvement (Kruskal Wallis, 
p=0.001; p=0.006; p=0.001; p<0.01) [Table 5]. There 
was no significant difference between overall 
improvement of the patients in the long-term with 
regard to the presence or absence of vertigo. 
Although not statistically significant Siegel complete 
recovery rate which was found to be poorer on long-
term in patients who experienced symptoms of 
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vertigo at the start of ISSHL, was close to a level of 
significance (p=0.059). However, there was a very 
significant difference between patients' long-term 
overall hearing improvements with regard to 
tinnitus.Overall improvement rates were very 
significantly worse in patients with tinnitus in the 
long term (p<0.01).Furthermore patients with tinnitus 
at the start of the disease had worse improvement 
scores in the long-term than those without (Pearson 
χ², p<0.01). 

Frequency specific analyses of air 
conductions at baseline, 1 month after the treatment 

and on long-term were in line with PTAs results. 
Hearing at 500, 1000, 2000 and 4000Hz have all 
significantly responded to treatment in early post-
treatment period. Furthermore hearing levels at 
500Hz went on to improve significantly on long-
term.However, there was no statistically significant 
difference between post-treatment and long-term 
mean hearing thresholds at 1000, 2000 and 4000Hz 
[Table 6, Fig.1] 

 

 

 

 
Table 1: Pure Tone Average (500-1000-2000-4000Hz) Before, One Month After 
Treatment and in the Long-term. 

 

  Mean±SD  Median 

Mean pretreatment PTA(dB)   73.14±23,32  67.5 

Mean posttreatment PTA(dB)  54.24±32,35  50.0 

Mean long-term PTA(dB)  53.50±32,55  53.7 

p  a0.001** 

Mean Pre* Post PTA  b0.001** 

Mean Pre * Long-term PTA  b0.001** 

Mean Post * Long-term PTA  b0.876 

aFriedman Test  bWilcoxon Signed Ranks Test  **p<0.01 
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Table 2: Posttreatment and Long-term Recovery Rates of Patients According to Siegel Criteria. 

 
  n  % 

    Complete  23  18.4 

    Partial  33  26.4 

    Slight  -  - 

Posttreatment 
Siegel 
Recovery 
Rates 

    No improvement  69  55.2 

    Complete  29  23.2 

    Partial  21  16.8 

    Slight  13  10.4 

Long-term 
Siegel 
Recovery 
Rates 

    No improvement  62  49.6 

 

 

 

Table 3 : Comparison of Post Treatment and Long-term Hearing Recovery Rates of the Patients 
according to Siegel Criteria. 
 

Siegel Long-term Hearing Recovery Rates 

   

Complete 

 

Partial 

 

Slight 

No 
improvement 

p 

Complete  18  0  5  0 

Partial  6  15  0  12 

Siegel 
PostTreat
ment 
Hearing 
Rates 

No 
Improve
ment 

5  6  8  50 

0.903 

Wilcoxon Signed Ranks Test; p>0.05  
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Table 4: Evaluation of Pretreatment, Post Treatment and Long-term Average Hearing Levels of 
Patients according to Siegel Hearing Recovery Rates in the Long-term. 

 
       Siegel Long-term Recovery Rates 

Complete 
(n=29) 

Partial 
(n=21) 

Slight 
(n=13) 

No 
Improvement 

(n=62) 

 

Mean±SD 
(Median) 

Mean±SD 
(Median) 

Mean±SD 
(Median) 

Mean±SD 
(Median) 

   p 

Mean Pretreatment 

     PTA (dB) 

64.05±18.69 
(61.2) 

61.90±12.42 
(52.5) 

83.56±16.80 
(83.7) 

79.01±6.41 
(75.0) 

0.005** 

MeanPosttreatment 

     PTA (dB) 

24.18±16.08 
(15.0) 

38.69±9.10 
(42.5) 

49.23±26.82 
(56.2) 

74.62±29.99 
(73.7) 

0.001** 

Mean Long-term 

    PTA (dB) 

13.75±4.42 
(12.5) 

31.73±4.60 
(28.7) 

56.83±4.96 
(56.2) 

78.77±23.81 
(76.2) 

0.001** 

Wilcoxon Signed Rank test        0,035*      0,005**         0,008**          0,501         
 *p  <0.05                    
Kruskal Wallis Test  **p<0.01 
PTA: pure-tone average 
 

Table 5: Siegel Long-term Hearing Recovery Rates according to Patient’s Age, Vertigo and 
Tinnitus. 
 

        Siegel Long-term Hearing Recovery Rates 

Complete 
(n=29) 

Partial 
(n=21) 

Slight 
(n=13) 

No Improvement 

      (n=62) 

 

n (%)  n (%)  n (%)  n (%) 

p 

absent  19 (%65,5)  11 (%52,4)  3 (%23,1)  27 (%43,5) Baseline 

Vertigo  present  10 (%34,5)  10 (%47,6)  10 (%76,9)  35 (%56,5) 
0,059 

absent  26 (%89,7)  16 (%76,2)  0 (%0,0)  5 (%8,1) 
Tinnitus 

present  3 (%10,3)  5 (%23,8)  13(%100,0)  57 (%91,9) 
0,001** 

Pearson χ² test; **p<0,01 

Age (years) 
Mean±SD 
 

 
39.41±13.80 

 
56.95±11.55 

 
54.23±7.95 

 
 50.50±13.54  0.001** 

Median  32.0     58.0     53.0     47.0   
Kruskal Wallis Test  **p<0.01 
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Table 6: Evaluation of Mean Air Conduction Thresholds in 500, 1000, 2000 and 4000Hz at 
Baseline, 1 Month after Treatment and on Long-term. 

 
  Min-Max  mean±SD  Median  ap  bPost Hoc 

1Baseline    40-120  76.44±22.19  75.0  1-2p=0.001** 

21 Month  5-120  55.00±31.52  50.0  1-3p=0.001** 
A/C 
500 

3Long-term  5-120  48.84±33.81  45.0 

0.001** 

2-3p=0.008** 

1Baseline  40-120  76.20±21.23  70.0  1-2p=0.001** 

21 Month  5-120  54.48±32.96  55.0  1-3p=0.001** 
A/C 
1000 

3Long-term  5-120  51.68±34.02  50.0 

0.001** 

2-3p=0.335 

1Baseline  25-120  69.20±27.52  70.0  1-2p=0.001** 

21 Month  5-120  50.40±36.26  40.0  1-3p=0.001** 
A/C 
2000 

3Long-term  5-120  52.44±36.64  50.0 

0,001** 

2-3p=0.188 

1Baseline  20-120  70.72±27.77  60.0  1-2p=0.001** 

21 Month  10-120  57.08±33.38  50.0  1-3p=0.001** 
A/C 
4000 

3Long-term  5-120  61.04±34.00  60.0 

0.001** 

2-3p=0.082 

aFriedman Test  bWilcoxon Signed Ranks Test  **p<0.01 
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Figure 1: Air Conduction Levels at 500, 1000, 2000and 4000Hz at Baseline , Post-treatment and Long-term 
Follow-up. 
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DISCUSSION 

Despite the undetermined pathogenesis of the 
disease, steroids are widely accepted for the 
treatment of ISSHL. Eventhough their effect on the 
inner ear still remains unclear, they are supposed to 
increase labyrinthine circulation or influence the 
cochlear fluid homeostasis, possibly by attenuating 
an inflammatory process11-13. 

Although the optimal dose of administration 
is currently unknown, higher concentrations of 
steroids in the cochlea have been observed to be 
associated with better hearing recovery in the past 
decades. However, regarding the serious side effects 
of systemic corticosteroids the possibility of direct 
intracochlear application of these pharmaceutic 
agents has been of interest recently. 

Intratympanic administration of these 
medications was demonstrated in animal models to 
yield a much higher perilymphatic concentrations 
than intravenous use14. 

Intratympanic steroids are used in 3 different 
ways: as an initial treatment, as a complementary 
treatment to systemic steroids, or after failure of 
systemic steroids15. 

Early studies have demonstrated good results 
with transtympanic injections used concomitantly 
with systemic steroids, ranging from 66 to 80%16,17. 

Similar results were obtained in the 
randomized,double blinded, controlled study of 
Battaglia in 2008. 63% of the patients had complete 
hearing recovery, whereas 25% of the patients 
yielded partial recovery and 12% no hearing recovery 
with IT dexamethasone combined to high dose 
systemic steroids with tapered dose18. The authors 
notified that combination therapy had a longer 
therapeutic window (6 weeks), better hearing 
outcome with a faster recovery than systemic steroids 
alone. 

However, studies reported on intratympanic 
steroid injections used in addition to systemic 
steroids present highly variable success results 
ranging from 12 to 100% and there are some who 
assert that the combination of IT and systemic 
steroids do not have additional benefits compared 
with systemic steroids alone in the treatment of 
ISSHL19. Likewise, regarding data extracted from the 
English literature there is still ongoing heterogeneity 
in its use as an initial, as an adjunctive or as a salvage 
treatment after failure of initial systemic steroids in 
refractory ISSHL20. 

Our study differs from previous ones in terms 
of treatment protocol. A combination therapy 
including IT steroids, systemic steroids and 
Hyperbaric Oxygen therapy was preferred for all 
patients expecting to gain better hearing outcomes. 
However, our success results were worse than what 
we have anticipated to be and were not in line with 
the authors who reported high success rates16,17,18,21. 
Success results did not exceed 18.4% of the patients 
in the complete recovery group and 44.8% in the 
overall improvement, in the short- term. This was 
even worse than the observed spontaneous recovery 
rate that was reported to range from 32 to 70% within 
two weeks after onset21. 

An explanation to our low success rate may 
be the possible deficiency in the glucocorticoid 
receptors of outer hair cells' plasma membrane of the 
patients that may have prevented the steroids 
effecting the cochlear hair cells22. 

However,despite the small ratio (18.4% ) of 
cases who recovered completely the difference 
between the overall mean pretreatment and 
posttreatment PTAs was very significant (p=0.001). 
Furthermore, when compared to studies conducted to 
assess the efficacy of combined systemic steroids 
with IT steroids or with HBO treatment; our overall 
improvement scores were not worse than these 
others23. In addition, the frequency specific analysis 
of air conductions at the baseline and in the post-
treatment period demonstrated a significant response 
to treatment in all frequencies (Friedman 
Test;p<0.05).Moreover, hearing levels at 500 Hz 
went on to improve significantly in the long-term. 

The time of commencement or time of 
stabilization of hearing improvement has been the 
focus of recent researches in the literature.However, 
there are ongoing debates between judgements about 
the follow-up period of these patients. Some experts 
who conducted follow-up studies for a maximum 
period of 6 months after treatment, emphasized the 
need for a follow-up longer than 2 months in cases 
with incomplete recovery, expecting persistent 
delayed improvement after treatment24. 

In line with these decisions, results drawn 
from a long-term follow-up of 156 patients with 
ISSHL have shown final hearing levels to be reached 
by 1 month in 78% and by 3 months in 97% of 
patients. The authors stated that in case of failure to 
complete recovery it would make sense to follow 
patients with sudden deafness for 3 months25. 
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In contrast to the advised short –term follow-
up period, there are also previous studies comprising 
larger size of patients treated for ISSHL ,that reported 
the hearing results to be the same in 44%, 
deteriorated in 28% and improved in 10% of the 
patients after a follow-up period of 8–15 years. 
According to their statements, the improvement was 
most marked at 0.5 kHz (17 dB), and at 1 kHz (16 
dB)26. 

Later on, in a study in 2013, hearing levels of 
44 patients were found to be very significantly better 
in the long-term (mean follow- up : 17.5 ± 5.7 
months). Complete improvement was observed in 
45.5%, partial improvement in 13.6% of the patients 
whose mean time from onset of symptoms to 
treatment start was 2,5 days27. Regarding this short 
time interval from the start of ISSHL to treatment, it 
remains questionable to determine whether this high 
complete cure rate originated from the therapeutic 
intervention or was it a consequence of the natural 
history of high spontaneous recovery rate of the 
disease28. 

Given the wide variance in treatment 
protocols , benefits and contradictions in follow-up 
periods in ISSHL, we intended to verify the 
effectiveness of a shotgun approach incorporating IT 
steroids, systemic steroids and HBO treatment 
modalities on hearing outcomes in the short and long-
term. Complete cure rate which was 18.4% at post- 
treatment 1 month increased of about 4.8% and raised 
to 23.2% in the long-term. No improvement rate 
which was 55.2% in the posttreatment period 
decreased to 49.6% in the long-term. 5.6% of the 
patients in the no improvement group gained some 
hearing long-term follow-up. However,the difference 
between post- treatment and long-term cure rates was 
not statistically significant (p=0.903, Table 3). 
Regarding low cure rates of the present study we may 
not suggest that multimodal approach has cumulative 
effect on the outcome of ISSHL either in the post 
treatment or on long-term follow-up. Derived from 
our results we may assume that combined therapy 
presents no superiority over IT steroids, systemic 
steroids or HBO administration used as single or dual 
therapy in the treatment of ISSHL. 

Recently pre-treatment severe and profound 
hearing losses have been identified as a negative 
prognostic indicator for hearing recovery following 
ISSHL29. 

Mean pretreatment hearing levels of the 
groups with complete, partial , slight and no recovery 
in the long-term were accordingly: 64.05dB±18.69 
(median 61.2dB); 61.90dB±12.42 (median 52.5dB); 

83.56dB±16.80 (median:83.7dB); 79.01dB±6.41 
(median:75dB). Pretreatment hearing levels which 
were moderately severe( 56–70dB) according to the 
guidelines of the American Speech–Language–
Hearing Association's hearing assessment (ASHA) 
recovered completely or partially; whereas 
pretreatment hearing levels which were severe (71–
90dB) showed slight improvement or no 
improvement at all30. Furthermore, patients whose 
recovery rate was complete and partial continued to 
have better hearing levels in the long term while 
patients with slight improvement and no 
improvement displayed worse PTAs in the long-term 
than in the posttreatment period [Table 4]. 

Comorbid tinnitus and vertigo on 
presentation have been identified as indicators of a 
poor prognosis for ISSHL31. Similar to recent studies, 
tinnitus was a significant long-term accompanying 
complaint in our patients with poor prognosis. 
However, the presence of vertigo in our study did not 
reduce the chance of recovery32. Additionally 
younger age (mean: 39.41±13.80y) was found to be a 
factor influencing complete recovery. 

Within the limitations of a retrospective 
analysis we aimed to present our clinical experience 
with a multimodal approach covering IT 
steroids,systemic steroids and HBO therapy for 
ISSHL. Except for 500 Hz we were not able to 
achieve significant differences between short and 
long-term outcomes in 1000, 2000, 4000Hz with this 
combined therapy.Another issue to consider was the 
lack of a control group treated with IT, systemic 
steroids or HBO alone for comparing the cumulative 
effects of these modalities on hearing recovery. 
However,hearing thresholds in 500,1000, 2000 and 
4000Hz were all significantly better than baseline 
thresholds. We hope these results would be better 
strenghtened with further controlled randomized 
studies in future. 

CONCLUSION 

Complete recovery in ISSHL was observed 
in 18.4% of the patients in the post-treatment period 
and in 23.2% of the patients in the long-term, treated 
with combined IT steroids, systemic steroids and 
HBO treatment. Multimodal approach presented no 
significant effect on hearing recovery on long-term. 
There was an increase of about 4.8% in the 
percentage of patients who recovered completely in 
the long-term.Failure rate was 55.2% and 49.6% in 
the short and long-term respectively. 5.6% of the 
patients gained some hearing in the long-term. 
Patients Siegel recovery rate in the long term was 
very significantly worse in patients with 
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tinnitus.Younger age (median:32.0 y) was found to 
be a factor influencing complete recovery on long-
term. Hearing levels at 500, 1000 , 2000 and 4000Hz 
all significantly responded to treatment in post-
treatment period. 500Hz was the only frequency that 
improved significantly in the long-term. 
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