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Background: Intratympanic injection has emerged as a novel approach to bypass the blood-labyrinth barrier
and effectively deliver drugs into the inner ear. This technique is used for treatment of various inner ear diseases
and overcomes the limitations of systemic drug therapy. In this paper, we provide an overview of the application
of intratympanic injection using steroids and gentamicin and highlight the major diseases and summarize the
reported efficacy of this approach.

Current Concepts: Intratympanic steroid injections have been used for treatment of various inner ear diseases,
including sudden sensorineural hearing loss, Méniére disease, and tinnitus. Therapeutic effects of steroids include
reducing inflammation, modulating the immune response, improving cochlear blood flow, and maintaining ion
homeostasis. Intratympanic gentamicin injections are primarily used to minimize hearing loss and control vertigo
symptoms in patients with Méniere disease. Gentamicin selectively injures vestibular hair cells with minimal
ototoxicity compared with other aminoglycoside antibiotics.

Discussion and Conclusion: Intratympanic injections offer several advantages, including targeted drug delivery,
minimal systemic adverse effects, and rapid action. Reportedly, intratympanic steroid injections used as primary
or salvage treatment are associated with positive outcomes in patients with sudden sensorineural hearing
loss. Méniere disease also shows positive outcomes following intratympanic steroid and gentamicin injections.
However, studies have reported conflicting results, and further research is required to standardize dosing and
administration protocols. Intratympanic injections are a promising therapeutic option, and ongoing research is
essential to optimize their efficacy and safety.
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Table 1. Studies of intratympanic steroid injection in sudden sensorineural hearing loss

Therapy Study Results

Rauch et al. [22]

Study design Study protocol

Primary treatment Prospective, randomized, noninferiority ~ IT vs. 0S IT for primary therapy was not inferior to OS

study treatment.

Limetal. [23] Prospective, randomized, controlled T vs. QS vs. IT+0S Three different treatment protocols resulted in
study similar hearing recovery rates.
Filipo et al. [24] Prospective, randomized, triple-blind, 1T steroid vs. IT saline IT steroid demonstrated a significant therapeutic

controlled study action compared to the control.

Primary combined  Gundogan et al. [25] Prospective, randomized, controlled [T+0S vs. 0S

treatment study
Koltsidopoulos et al. [26] ~ Prospective, quasi-randomized, clinical

Combination therapy showed significant hearing
improvement and speech discrimination scores.

[T+0S vs. IV+0S [T+0S was more effective in patients with

study moderate to severe hearing loss.

Ahnetal. [27] Prospective, randomized, controlled [T+0S vs. 0S IT+0S did not result in significant improvements.
study

Salvage treatment  Lee et al. [28] Prospective, case-control, randomized ~ OS+salvage IT vs. OS Salvage IT ma%/ be simple, effective second-line
study treatment of choice for the patients who show
poor response to initial treatments.

Wuetal. [3] prospective, randomized, double-blind,  IV+0S+salvage IT steroid vs. T steroid was beneficial as a salvage therapy.
controlled study IV+0S+salvage IT saline

Zhou et al. [29] Prospective, randomized study [V+0S+salvage ITvs. IV+0S  Early salvage IT showed better outcome.

[T, intratympanic; OS, oral steroid; IV, intravenous.
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Table 2. Studies of intratympanic injection in Méniére disease

Intratympanic injection for inner ear disease

Therapy Study Study design Study protocol Results
Steroid Gardufio-Anaya et al. [36]  Prospective, randomized double-blind, T steroid vs. IT placebo IT steroid showed better results in complete
controlled study control of vertigo and improvement in other
subjective symptoms.
Albu et al. [35] Prospective, randomized, double-blind  IT steroid+PO placebo vs. IT  high-dosage of betahistine achieved similar
study saline+PO betahistine outcomes as IT steroid in the control of vertigo
and hearing preservation.
Silverstein et al. [38] Prospective, randomized, double-blind, [T steroid vs. IT placebo IT steroid showed no benefit over placebo.
crossover study
Patel et al. [37] Prospective, randomized, double-blind, I steroid vs. IT gentamicin No significant difference between gentamicin and
comparative effectiveness study methylprednisolone at controlling vertigo.
Gentamicin Postema et al. [43] Prospective, randomized, double-blind, [T gentamicin vs. IT placebo [T gentamicin resulted in a significant reduction

controlled study

Stokroos and Kingma [44]
controlled study

Bremer et al. [41]
controlled study

Casani et al. [42] Open prospective, randomized,

controlled study

Prospective, randomized, double-blind,

Prospective, randomized, double-blind,

of the score for vertigo complaints and the
score for perceived aural fullness.

IT entamicin causes a significant reduction in
the number of vertiginous spells.

T gentamicin vs. IT placebo

IT gentamicin vs. IT placebo  No conclusions can be drawn concerning doses
regimens, but new insights showed an

apparent benefit of IT gentamicin.

IT gentamicin achieved better outcome than IT
steroid in the control of vertigo attacks.

IT gentamicin vs. IT steroid

[T, intratympanic; PO, peroral.
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Table 3. Studies of intratympanic steroid injection in tinnitus

Study Study design Diagnosis Study protocol Results

Topak et al. [47] Prospective, randomized, Refractory tinnitus [T steroid vs. IT saline IT steroid has no benefit, compared with placebo.
controlled, single-blinded study

Choietal.[48]  Prospective, randomized, Refractory tinnitus [T steroid vs. IT saline IT steroid may not be effective for refractory tinnitus.
double-blind, controlled study

Shimet al. [50]  Prospective, randomized, Acute subjective idiopathic ~ Alprazolam vs. alprazolam-+IT  Alprazolam-+IT steroid is the best treatment choice for
double-blind, controlled study ~tinnitus steroid acute tinnitus within 3 months of development.

Albu et al. [49]  Prospective, randomized, Acute idiopathic tinnitus ~ Melatonin vs. melatonin+T  Melatonin-+IT steroid is efficient in improvement of
double-blind, controlled study steroid idiopathic unilateral tinnitus developed within 3 months.

[T, intratympanic.
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