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ABSTRACT:
Introduction: Sudden sensorineural hearing loss (SSNHL) is an otological emergency requiring prompt treatment. 
Intratympanic steroid therapy delivers a high concentration of steroid directly into the inner ear while minimizing 
systemic adverse effects. Despite its routine use, outcomes of intratympanic methylprednisolone therapy have not 
been documented in our setting. This study evaluated its therapeutic effect in SSNHL patients treated in routine 
clinical practice. Methods: This hospital-based prospective observational analytical study was conducted in the 
Department of ENT at Lumbini Medical College from June 2025 to May 2026. Forty patients with SSNHL who 
received intratympanic methylprednisolone (40 mg in 1 mL) as part of routine care were included. Each received four 
injections over 15 days. Hearing thresholds were assessed using pure tone audiometry before treatment and at one 
month after treatment, using 3-frequency (500, 1000, 2000 Hz) and 4-frequency (500, 1000, 2000, 4000 Hz) averages. 
Improvement was defined as a hearing gain of ≥10 dB in the 3-frequency PTA. Results: Improvement was observed 
in 35 patients (87.5%). The mean 3-frequency PTA improved from 60.3 ± 6.6 dB to 49.8 ± 10.2 dB (mean gain 10.4 
± 7.8 dB; p < 0.001). The mean 4-frequency PTA improved from 62.0 ± 6.0 dB to 52.3 ± 9.9 dB (mean gain 9.7 ± 
6.5 dB; p < 0.001). No vertigo, perforation, or infection occurred. Conclusions: Intratympanic methylprednisolone 
therapy resulted in significant hearing improvement in patients with SSNHL treated in routine clinical practice, with 
a favorable safety profile.
Keywords: Intratympanic methylprednisolone; Pure Tone Audiometry; Steroid therapy;  
                    Sudden Sensori-Neural Hearing Loss.
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INTRODUCTION
	 Sudden sensorineural hearing loss (SSNHL), 
first described by Kleyn in 1944, is an otologic 
emergency that requires prompt intervention.1 It 
is defined as a sensorineural hearing loss of ≥30 
dB across at least three consecutive frequencies, 
occurring within 72 hours. The estimated annual 
incidence is 5–20 cases per 100,000 population. 
When no identifiable cause is found after adequate 
investigation, it is classified as idiopathic SSNHL 
(ISSNHL), which accounts for approximately 
90% of cases.2 Approximately 10–15% of cases 
are associated with identifiable causes such as 
Ménière's disease, trauma, autoimmune disorders, 
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and infections, while about 1% are attributed 
to retrocochlear disorders such as vestibular 
schwannoma, demyelinating diseases, and stroke.3

	 Various treatment modalities have been 
reported, including vasoactive agents, hyperbaric 
oxygen therapy, antiviral medications, and vitamin 
supplementation. Each of these approaches 
has been subject to debate, and no universally 
accepted standard protocol exists. Steroid therapy, 
administered either systemically or via intratympanic 
route, alone or in combination, is considered the 
cornerstone of treatment for SSNHL. Systemic 
steroid therapy is associated with significant adverse 
effects and contraindications, making local steroid 
therapy a preferable option in many cases.4

	 Spontaneous recovery has been reported 
in approximately 32–65% of SSNHL cases.2 
Corticosteroids are currently the most commonly 
used pharmacological agents in the acute treatment 
of SSNHL, as they are believed to promote hearing 
recovery through their anti-inflammatory effects. 
Oral steroid therapy has been assessed in several 
retrospective studies demonstrating hearing 
recovery following treatment. However, interest 
in intratympanic steroid injection has grown 
considerably.5 Current clinical practice guidelines 
recommend the use of oral or systemic corticosteroids 
and/or salvage intratympanic steroid injections, 
which have been shown to have comparable efficacy 
when used adjunctively.6

	 Dexamethasone is the most commonly 
used steroid in intratympanic steroid therapy, 
followed by methylprednisolone. Studies have 
shown that methylprednisolone achieves the highest 
concentration and persists for the longest duration 
in both the perilymph and endolymph compared 
with dexamethasone and hydrocortisone. The 
concentration of methylprednisolone decreases 
gradually and remains detectable in the perilymph 
for up to 24 hours, whereas dexamethasone and 
hydrocortisone are detectable only for up to six 
hours following middle ear injection.5

	 Despite its routine use, the outcomes of 
intratympanic methylprednisolone therapy have not 
been systematically documented at our center. This 
study therefore aimed to evaluate the therapeutic 
effect of intratympanic methylprednisolone in 
patients with sudden sensorineural hearing loss 
treated in routine clinical practice.

METHODS
	 This was a hospital-based prospective 

observational analytical study conducted in the 
Department of ENT at Lumbini Medical College 
from June 2025 to May 2026. Ethical clearance 
was obtained from the Institutional Review 
Committee (IRC) of Lumbini Medical College (Ref: 
04/25/0000.01). Informed written consent was taken 
from each participant. 
	 The study population consisted of all 
patients diagnosed with SSNHL who received 
intratympanic methylprednisolone as part of routine 
clinical management during the study period. A 
total of 40 patients were included. A non-probability 
convenience sampling technique was used to enroll 
all eligible patients.
	 SSNHL was diagnosed based on a 
sensorineural hearing loss of ≥30 dB across at least 
three consecutive frequencies, occurring within 72 
hours, with an air-bone gap of ≤15 dB at the tested 
frequencies to exclude a significant conductive 
component.1 Any air-bone gap at 4 kHz was 
interpreted with caution given the known prevalence 
of false air-bone gaps at this frequency in patients 
with sensorineural hearing loss.7

	 All patients who received intratympanic 
methylprednisolone injection for SSNHL during 
the study period and had available pre- and post-
treatment Pure Tone Audiogram (PTA) results were 
included. There was no age restriction; however, all 
patients who received the injection were adults aged 
18 years or above. Patients who did not complete 
follow-up PTA were excluded from analysis. 
Pregnant or lactating women were excluded from 
receiving the injection unless they provided written 
informed consent. Patients with a known allergy 
to methylprednisolone were also excluded from 
receiving the injection. These were clinical decisions 
made by the treating physician as part of routine 
care, not research-imposed exclusion criteria. 
	 At our center, intratympanic 
methylprednisolone is administered at a dose of 40 
mg in one mL, with patients generally receiving four 
injections over 15 days at an interval of 3–4 days. 
The injections are performed by ENT consultants or 
residents under consultant supervision. We generally 
perform the procedure of intratympanic injection of 
methylprednisolone for SSNHL in our center by 
placing the patient in a supine position with the head 
turned 45 degrees away from the affected side and 
the affected ear facing upwards. Two sprays of 10% 
xylocaine are directed postero-superiorly to the deep 
canal wall for topical anesthesia. Under video oto-
endoscopic guidance, the injection is performed at 
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the antero-inferior aspect of the tympanic membrane 
using a 25-gauge spinal needle. A volume of 0.5 mL 
is injected, or until visible bulging of the tympanic 
membrane is observed, confirming successful 
delivery into the middle ear. Following injection, the 
patient remains supine with the head slightly turned 
so that the affected ear faces upwards for 30 minutes, 
and is instructed to avoid swallowing, talking, 
chewing, or head movement during this period. 
All tympanic membrane punctures are assessed for 
healing at the 1-month follow-up visit from the first 
injection.
	 No systemic steroids, antivirals, hyperbaric 
oxygen therapy, vasodilators, vitamins, or other 
adjunctive therapies were given concurrently with 
intratympanic methylprednisolone injections. 
Intratympanic methylprednisolone was the only 
treatment received by these patients for SSNHL.
	 The primary outcome was improvement in 
hearing, defined as a hearing gain of ≥10 dB in the 
3-frequency PTA (500, 1000, 2000 Hz).8 Secondary 
outcomes included the 4-frequency PTA (500, 1000, 
2000, 4000 Hz).
	 Audiological assessment was performed 
using the MA-42 audiometer (Maico Diagnostics 
GmbH, Germany). PTA results were plotted on a 
standard reporting form. The mean air conduction 
threshold was calculated using two standard averaging 
methods: the 3-frequency average (500 Hz, 1000 Hz, 
and 2000 Hz), which is the most widely used metric 
in clinical audiology, and the 4-frequency average 
(500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz), which 
is utilized in epidemiological and population-based 
studies as well as for occupational hearing screening. 
These hearing thresholds were compared before 
treatment and at one month after treatment.
	 Clinical and demographic data were 
extracted from OPD records and PTA reports using a 
standardized data extraction form. Variables extracted 
included chief complaints such as hearing loss and ear 
fullness, duration of symptoms to confirm fulfillment 
of the SSNHL definition, and pre- and post-treatment 
PTA findings.
	 All data were entered into Microsoft Excel 
2007 and analyzed using PSPP 2.1.1. The Shapiro-
Wilk test was used to assess normality of the 
differences between pre- and post-treatment PTA 
values. Paired sample t-test was used to compare 
pre- and post-treatment PTA values. Chi-square and 
Fisher's exact tests were used to assess associations 
between categorical variables. A p-value of <0.05 
was considered statistically significant.

RESULT
	 A total of 40 patients with sudden 
sensorineural hearing loss were included in the study. 
The mean age was 42.3 ± 12.1 years (range 19–68 
years). Among them, 22 patients (55.0%) were male 
and 18 patients (45.0%) were female, showing a 
slight male predominance. All cases were unilateral: 
17 patients (42.5%) had left-sided hearing loss and 
23 patients (57.5%) had right-sided hearing loss. All 
patients presented within two weeks of symptom 
onset, with a mean duration of 5.3 ± 3.1 days (range 
1–14 days).
	 Improvement, defined as a hearing gain of 
≥10 dB in the 3-frequency PTA,8 was observed in 
35 patients (87.5%), while five patients (12.5%) 
showed no improvement. Among the patients who 
improved, 19 (54.3%) were male and 16 (45.7%) 
were female. Among those who did not improve, 3 
patients (60.0%) were male and two patients (40.0%) 
were female.
	 There was no statistically significant 
association between sex and treatment outcome 
following intratympanic methylprednisolone 
therapy. Chi-square analysis demonstrated no 
significant difference between male and female 
patients regarding hearing improvement (Pearson 
Chi-square = 0.06, df = 1, p = 0.8). Fisher’s exact 
test also showed no significant association (p = 1.0).
	 3-Frequency PTA Analysis: The mean pre-
treatment PTA calculated using three frequencies 
(500 Hz, 1000 Hz, 2000 Hz) was 60.3 ± 6.6 dB, 
whereas the mean post-treatment PTA decreased 
to 49.8 ± 10.17 dB. The mean difference between 
pre-treatment and post-treatment PTA values was 
10.4 ± 7.8 dB. The improvement was statistically 
significant (t = 8.5, df = 39, p < 0.001), with a 95% 
confidence interval ranging from 8.0 to 13.0 dB.
	 4-Frequency PTA Analysis: The mean pre-
treatment PTA calculated using four frequencies 
(500 Hz, 1000 Hz, 2000 Hz, 4000 Hz) was 62.0 ± 6.0 
dB, whereas the mean post-treatment PTA decreased 
to 52.3 ± 9.9 dB. The mean difference was 9.7 ± 6.5 
dB. This improvement was statistically significant (t 
= 9.4, df = 39, p < 0.001), with the 95% confidence 
interval ranging from 7.6 to 11.8 dB.
	 All tympanic membrane punctures were 
healed at the 1-month follow-up visit from the 
first injection. No vertigo, perforation, or infection 
occurred. Two patients developed severe pain after 
the injection, which resolved within 30 minutes 
without intervention.
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specifically to intratympanic treatment alone rather 
than to combination regimens.
	 The mechanisms underlying the therapeutic 
effect of intratympanic steroids have been described 
by Sampaio et al.16 and Kuo et al.,17 who suggested 
that local steroid administration may reduce 
cochlear inflammation, improve microcirculation, 
and decrease immune-mediated inner ear damage. 
Intratympanic administration achieves higher 
perilymph steroid concentrations compared to 
systemic administration, thereby enhancing anti-
inflammatory and immunosuppressive effects within 
the cochlea. Methylprednisolone, in particular, 
has been shown to penetrate the round window 
membrane effectively and may help reduce cochlear 
edema and oxidative stress, leading to recovery of 
auditory function.
	 The timing of intervention is also an 
important determinant of outcome. Kennedy et 
al.6 reported that earlier initiation of intratympanic 
steroid therapy following SSNHL symptom onset 
significantly predicted increased pure-tone average 
recovery (p < 0.001), and that steroid efficacy 
becomes significantly low when given after 18 days 
of onset. In our study, all patients presented within 
two weeks of symptom onset and received treatment 
within this window, which may partly explain 
the high rate of improvement observed. Early 
administration of intratympanic steroids therefore 
appears beneficial for SSNHL.
	 The demographic profile of the study 
showed a slight male predominance, with males 
accounting for 55% of cases. However, treatment 
outcomes were comparable between male and 
female patients. Statistical analysis demonstrated 
no significant association between sex and hearing 
improvement following treatment, suggesting that 
sex does not significantly influence the effectiveness 
of intratympanic methylprednisolone therapy. 
Similar observations have been reported in earlier 
studies where demographic factors such as sex were 
not found to be significant predictors of hearing 
recovery.12

	 Assessment of hearing thresholds using 
pure tone audiometry demonstrated significant 
improvement after treatment. When PTA was 
calculated using three frequencies (500 Hz, 1000 Hz, 
and 2000 Hz), the mean hearing threshold improved 
from 60.3 ± 6.6 dB before treatment to 49.9 ± 10.2 
dB after treatment. The mean hearing gain of 10.4 dB 
was statistically significant (p < 0.001). When PTA 
was calculated using four frequencies (500 Hz, 1000 

DISCUSSION:
	 Sudden sensorineural hearing loss is 
considered an otological emergency, and prompt 
treatment is essential to improve hearing outcomes. 
Intratympanic steroid therapy has gained increasing 
acceptance as an effective treatment modality 
because it allows delivery of a high concentration 
of steroid directly into the inner ear while 
minimizing systemic adverse effects. The present 
study evaluated the effectiveness of intratympanic 
methylprednisolone therapy in patients with SSNHL 
and demonstrated significant improvement in 
hearing thresholds following treatment. Reported 
side effects of intratympanic steroids include vertigo, 
otalgia, nystagmus, otitis media, tinnitus, injection 
site pain, and persistent tympanic membrane 
perforation.9 However, in the present study, no 
vertigo, perforation, or infection occurred, and only 
two patients developed severe pain after injection 
that resolved within 30 minutes without intervention.
	 In the present study, the majority of 
patients showed improvement after intratympanic 
methylprednisolone therapy, with 87.5% of patients 
demonstrating hearing recovery. This finding 
supports the therapeutic role of intratympanic 
steroids in the management of SSNHL. Berjis et al.10 
reported a comparable improvement rate following 
intratympanic methylprednisolone therapy, with a 
mean hearing gain similar to that observed in our 
study. Similarly, Gupta et al.11 found significant 
improvement in hearing with methylprednisolone 
therapy. These findings are consistent with our 
observation that intratympanic methylprednisolone 
produces meaningful hearing recovery in patients 
with SSNHL.
	 Several studies have also investigated the 
role of combining intratympanic steroids with 
systemic steroids. Aliyeva et al.12 and Gonzalez et 
al.13 reported that combining intratympanic steroids 
with systemic steroids did not provide additional 
benefits in treating severe and profound SSNHL. 
In contrast, Chrysouli et al.14 found that adding 
intratympanic steroids to systemic corticosteroid 
therapy significantly improved hearing recovery in 
patients with idiopathic SSNHL, and Sialakis et al.15 

reported that systemic steroid therapy was inferior to 
combined steroid therapy. These conflicting findings 
suggest that the benefit of combination therapy 
may depend on the severity of hearing loss at 
presentation. It is important to note that the present 
study evaluated intratympanic methylprednisolone 
as monotherapy, and therefore our findings apply 
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Hz, 2000 Hz, and 4000 Hz), the mean PTA improved 
from 62.0 ± 6.0 dB to 52.3 ± 9.9 dB, with a mean 
hearing gain of 9.69 dB, which was also statistically 
significant (p < 0.001). The 3-frequency improvement 
exceeded the 10 dB threshold generally accepted 
as clinically meaningful, whereas the 4-frequency 
improvement fell marginally below this threshold. 
This discrepancy may be attributed to the inclusion 
of 4 kHz, where false air-bone gaps and greater 
test-retest variability are known to occur in patients 
with sensorineural hearing loss.7 These findings 
indicate that intratympanic methylprednisolone 
therapy contributes to meaningful hearing recovery 
in patients with SSNHL, consistent with the findings 
of Berjis et al.10

	 Tarkan et al.18 found that intratympanic 
methylprednisolone and dexamethasone have no 
superiority over each other in the primary treatment 
of patients with SSNHL. This suggests that the choice 
between these two steroids may not substantially 
affect outcomes, although further evaluation in larger 
populations is needed to establish the comparative 
effectiveness of intratympanic methylprednisolone 
in SSNHL.
	 One important advantage of intratympanic 
steroid therapy is its favorable safety profile, 
consistent with the findings of Tarkan et al.18 As 
the medication is delivered locally, systemic side 
effects associated with oral or intravenous steroids 
can largely be avoided. This makes intratympanic 
therapy especially useful in patients with diabetes 
mellitus, hypertension, peptic ulcer disease, or 
other conditions where systemic steroid use may 
be contraindicated. Intratympanic therapy may be 
considered as either primary treatment or salvage 
therapy in patients who fail to respond adequately to 
systemic steroids.
	 Despite the positive findings, this study has 
several limitations. The sample size was relatively 
small, and the study lacked a control group for 
comparison. As spontaneous recovery occurs in 

approximately 32–65% of SSNHL cases,5 some 
of the improvement observed in this study may 
reflect natural recovery rather than the effect of 
treatment alone. In addition, long-term follow-
up was not performed, limiting the assessment of 
sustained hearing recovery over time. The use of 
non-probability convenience sampling may have 
introduced selection bias. Other prognostic factors 
such as duration of symptoms before treatment, 
severity of initial hearing loss, presence of tinnitus 
or vertigo, and associated comorbidities were not 
analyzed in detail. With only five patients showing 
no improvement, multivariate analysis could not 
be performed, and the study was underpowered 
for subgroup analyses. Future studies with larger 
sample sizes, randomized controlled designs, and 
longer follow-up periods are recommended to 
further validate the effectiveness of intratympanic 
methylprednisolone therapy in SSNHL.

CONCLUSIONS
	 Intratympanic methylprednisolone therapy 
resulted in significant hearing improvement in 
patients with SSNHL treated in routine clinical 
practice, with a favorable safety profile. These 
findings support its use as a treatment option for 
SSNHL. However, randomized controlled trials with 
larger sample sizes and longer follow-up are needed 
to confirm these results and to distinguish treatment 
effects from spontaneous recovery.
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