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Abstract To evaluate the value of clinical trials on
intratympanic steroid therapy in Ménière’s disease
(MD), idiopathic sudden sensorineural hearing loss
(ISSNHL) and rapidly progressive sensorineural hear-
ing loss (RPSNHL). Medline and Pubmed databases
from 1966 to present were searched for clinical studies
on intra- or transtympanic (cortico)steroid therapy of
MD, ISSNHL and RPSNHL. Results were cross-
checked with additional databases to obtain a com-
plete data set. Clinical trials were evaluated on the
basis of comparability, internal and external validity.
Articles were judged using the following questions:
was a randomised double-blind controlled trial per-
formed? Which criteria were used to confirm the
diagnosis of MD, ISSNHL, RPSNHL? Which therapy
was evaluated? How long was the follow-up? Which
criteria were used to evaluate the results? Reliable
evidence on the efficiency, optimum dosage and
administration schedule of intratympanic steroid ther-
apy in MD, ISSNHL and RPSNHL is lacking,
therefore further investigation is required.

Keywords Ménière’s disease Æ Idiopathic sudden
sensorineural hearing loss Æ Rapidly progressive
sensorineural hearing loss Æ Intratympanic steroids Æ
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Introduction

Inflammatory processes may play a role in the etiology
of various inner ear pathologies of which the patho-
genesis is poorly understood, such as Ménière’s disease

(MD), idiopathic sudden sensorineural hearing loss
(ISSNHL) and rapidly progressive sensorineural hearing
loss (RPSNHL). Endogenous as well as exogenous
triggers may start these inflammatory processes, acting
through several immune mechanisms, such as specific or
cross reacting autoantibodies, circulating immune-com-
plexes and cell-mediated immune responses, which are
thought to contribute to hearing impairment and ves-
tibular function loss [1–5]. In some cases corticosteroids
can be effective in improving inner ear function [5, 6].
How steroids affect the inner ear still remains unclear.
Steroids may increase labyrinthine circulation [7, 8] or
influence the cochlear fluid homeostasis, possibly by
attenuating an inflammatory progress [9].

Adverse effects of systemic steroids such as systemic
immune suppression, osteoporosis, increase in weight,
skin and endocrine changes can be avoided by topical
administration of the drug. Animal studies demon-
strate that the intratympanic route of administration
results in significantly higher inner ear levels of ste-
roids as compared with systemic administration [10,
11]. Other advantages of this route are that costs and
complication rate seem to be low. Additionally, this
minimally invasive technique is easily to perform, well
tolerated by patients and makes it possible to treat
only the affected ear [12]. Intratympanic administra-
tion of steroids may thus be a promising therapy for
several inner ear disorders, but many questions con-
cerning its efficiency, optimum dosage and adminis-
tration schedule remain. Also, the occurrence of
unwanted side effects or adverse effects, of this ther-
apy, for example the occurrence of otomycosis, has to
be systematically reviewed befor e such a therapy
can be recommended.

We conducted a literature survey on the validity of
clinical trials investigating intratympanic steroid
therapy. Our aim was to evaluate if there are sufficient
evidence-based data on intratympanic steroid treat-
ment to be useful in MD, ISSNHL and RPSNHL and
to report the possible occurrence of systematic adverse
effects.
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Materials and methods

We searched Medline and Pubmed databases from 1966
to present for trials concerning clinical evaluation of
intratympanic steroid treatment of MD, ISSNHL and
RPSNHL. The CINAHL, SUMsearch, and Cochrane
library databases were crosschecked with initial search
results for possible additional studies. We searched for
the following terms: intratympanic, transtympanic
(cortico)steroids, dexamethasone, inner ear perfusion,
Ménière’s disease, ISSHL and RPSNHL. Articles writ-
ten in the English, German, French and Dutch language
were included. The studies were analysed with regard to
the requirements of a clinical drug trial:

• Comparability: The results obtained in the group of
patients receiving the drug under study have to be
compared to those obtained in a reference group of
patients, for example receiving no therapy or a placebo.

• Internal validity: The methodology used should allow
a good estimate of the therapy-bound effect. The
methods used to ensure internal validity are rando-
misation, double-blinding and imply a prospective
study design with a proper follow-up.

• External validity: Generalisation of the results is
possible by the strict definition of the disease accord-
ing to the inclusion and exclusion criteria.

The found articles were screened to which extent the
above mentioned requirements were judged using the
following questions:

• Study design: Was a randomised double-blind con-
trolled trial performed?

I.e. Were intratympanic steroids compared to another or
a placebo treatment? Were patients randomly assigned
to an intervention group? Was the evaluation carried out
double blind?

• Which diagnostic criteria were used to confirm MD,
ISSNHL or RPSNHL?

Only patients suffering from MD and meeting the
AAO_HNS categories ‘definite MD’ and ‘certain MD’
should be reported as having Ménière’s disease [13].
ISSHL is usually defined as a non-fluctuating sensor-
ineural hearing impairment of unknown etiology oc-
curring within 24 h and amounts to at least 30 dB or
more for three subsequent one octave steps in frequency
[14]. For RPSNHL the criteria drawn up by Moscicki
et al. [15] are most often applied. These include a bi-
lateral SNHL manifested as a 30 dB threshold or greater
at any frequency and audiometric evidence of progres-
sion in at least one ear of at least 10 dB threshold shift at
any frequency. Audiograms must be less than 3 months
apart.

• Which therapy was evaluated?

We examined whether intratympanic steroids were used
as a monotherapy, or were combined with systemic
steroids. The technique used for inner ear perfusion, and
additionally the type of steroid used, its dosage and
administration schedule were examined.

• How long was the follow-up?

The AAO-HNS Committee on Hearing and Equilibrium
[13] recommends that the period of 6 months before
treatment should be compared with the interval between
18 and 24 months after treatment. This enables in-
vestigators to make comparisons among studies.

• Which criteria were used to evaluate the results?

The AAO-HNS Committee on Hearing and Equilibrium
[13] provides guidelines on the evaluation of hearing,
vertigo and functional levels in patients with Ménière’s
disease. These guidelines on hearing may also be applied
for the evaluation of ISSHL and RPSNHL. Hearing
changes are considered significant, if there is a change in
average hearing level ‡10 dB(HL) or a change in SDS
‡15%, regardless of the underlying clinical presentation
of the hearing loss.

Vertigo can be evaluated by dividing the average
number of definitive spells per months during the
6 months period after therapy by the number of defini-
tive spells per month during the 6 months before ther-
apy, multiplied by 100. The outcome determines if a
patient achieved complete control of the spells (numer-
ical value: 0), substantial (1–40), limited (41–80), insig-
nificant (81–120) or worse (‡120).

It is impossible to measure changes in tinnitus and
aural fullness objectively, but by means of validated
questionnaires the subjective experience of tinnitus and
aural fullness can be evaluated.

Results

Our initial database search showed 58 hits. Of these,
13 clinical studies on intratympanic steroid therapy
were found. They are detailed in the Tables 1, 2, 3 and
4. In Table 1 the study set-up is reported. Table 2 re-
flects the number of patients per study and their
diagnosis. Whether the diagnosis meets the disease
definition according to the 1995 guidelines of the
AAO-HNS, and what kind of medical therapy the
patients received before they were assimilated in the
study, is also shown in Table 2. In Table 3 the inves-
tigated therapy is detailed. Table 4 describes the fol-
low-up period and whether outcome parameters of
symptom improvement were met by the criteria men-
tioned above. In Table 5 we summarize our conclu-
sions with regard to the criteria we used for the
evaluation of the literature on intratympanic steroid
therapy. The clinical studies are arranged in chrono-
logical order.
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Discussion

Did the authors perform a randomised double-blind
controlled trial?

Only the clinical study of Silverstein et al. published in
1998 [16] meets the conditions of a randomised,
double-blind, controlled trial. We consider it a demerit,
that this study is designed as a cross-over trial. This
means that every patient underwent all interventions in a

randomised order, thus a carry-over effect may influence
the outcome. Sennaroglu et al. [17] and Itoh and Sakata
[18] both performed a controlled trial, but compared
intratympanic steroid treatment to experimental and
non-current therapies. All other studies are uncon-
trolled. Uncontrolled trials may provide a distorted view
of a therapy and are in general more likely to lead to
enthusiastic recommendation of a treatment as com-
pared to properly controlled trials.

Which criteria were used to confirm the diagnosis
of MD, ISSNHL or RPSNHL?

From Tables 2 and 3 it can be gathered that 10 of the 13
studies investigate the influence of intratympanic ste-
roids on Ménière’s disease. Shea [19], Silverstein et al.
[16], Hirvonen et al. [20] and Barrs et al. [21], used the
definition for Ménière’s disease as recommended by the
Committee on Hearing and Equilibrium of the AAO-
HNS, which renders these studies more valuable than
others. The definition of ISSNHL used by Chandrase-
khar [22](change in hearing occurring within 12 h to
3 days) is rather general compared to the definition used
generally [14].

Patients enrolling in a clinical study, should not
receive any previous treatment. In our opinion it is
acceptable to include patients suffering MD, whose
symptoms did not improve during salt and caffeine
restrictions and a diuretic. Patients receiving a treatment
with other drugs, especially systemic steroids, should be
excluded, since these can interfere with the therapy

Table 2 Number of patients,
diagnosis of inner ear
pathologies, criteria used for
disease definition and previous
medical therapy in 13 clinical
studies on intratympanic
steroid therapy

a Staging according to Shea [30]
b Definition ISSHL: change in
hearing within 12 h to 3 days
c Definition ISSHL: ‡20 dB
hearing loss in three or more
contiguous frequencies occur-
ring within 3 days

Clinical study Diagnosis and
number of patients

Criteria used for
disease definition
according to
AAO-HNS

Previous medical
therapy

Itoh and Sakata [18] MD (N=136) Not reported Unspecified
Other (N=186)

Shea and Ge [23] MD (N=28) Noa Not reported
Silverstein et al. [7] MD (N=22) Not reported Unspecified

ISSNHL (N=8)
RPSNHL (N=2)
Other (N=14)

Shea [19] MD (N=48) Yes Not reported
Arriaga and
Goldman [26]

MD (N=15) Not reported Salt-, caffeine
restriction, diuretic

Silverstein et al. [16] MD (N=20) Yes None
Parnes et al. [11] ISSNHL (N=13) Not reported Not reported

Other (N=24)
Sennaroglu et al. [25] MD (N=24) Not reported Salt-, caffeine restriction,

vasodilator, diuretic
Hirvonen et al. [20] MD (N=17) Yes Salt restriction, diuretic,

betahistidine
Barrs et al. [21] MD (N=21) Yes Salt-, caffeine

restriction, diuretic
Chandrasekhar [22] ISSHL (N=10) Not applicableb Systemic prednisone,

dyazide, valacyclovir,
nystatine, ginko biloba

Gianoli and Li [24] ISSHL (N=23) Not applicablec Systemic steroids
Sennaroglu et al. [17] MD (N=65) Not reported Salt-, caffeine restriction,

diuretic, vasodilator

Table 1 Study set-up of 13 clinical studies on intratympanic steroid
therapy

Clinical study Controlled
trial

Double
blind

Randomised

Itoh and Sakata [18] Yesa No No
Shea and Ge [23] No No No
Silverstein et al. [7] No No No
Shea [19] No No No
Arriaga and Goldman [26] No No No
Silverstein et al. [16] Yesb Yes Yes
Parnes et al. [11] No No No
Sennaroglu et al. [25] No No No
Hirvonen et al. [20] No No No
Barrs et al. [21] No No No
Chandrasekhar [22] No No No
Gianoli and Li [24] No No No
Sennaroglu et al. [17] Yesc No No

a Intratympanic dexamethasone versus lidocaine
b Intratympanic dexamethasone versus placebo
c Intratympanic dexamethasone versus intratympanic gentamicine
versus endolymphatic sac decompression
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tested. Silverstein et al. [16] included patients, who had
not used any previous medication. This is preferable as
no interference is possible. The other authors [17, 20, 21,
25, 26] included patients whose symptoms did not im-
prove on conservative treatment (salt and caffeine
restriction and a diuretic), sometimes in combination
with a vasodilator or betahistidine, and thus minimized
possible bias from systemic acting anti-inflammatory
drugs as much as possible.

Shea and Ge [23], Shea [19] and Parnes et al. [11] did
not mention if their patients received previous treat-
ment. Seven of 10 patients included in Chandrasekhar’s
study [22] received also systemic steroids or other drug
treatment. Gianoli and Li [24] investigated whether pa-
tients, who failed to respond to or are not able to tol-
erate systemic steroid treatment benefit from
intratympanic steroids, therefore most of the patients
included had received systemic steroids previously.

Which therapy was evaluated?

There are several techniques to administer steroids
intratympanicaly [12]. The technique most authors
applied is a transtympanic injection under local anaes-
thesia [7, 11, 16, 18–24]. Usually the steroid is injected
into the middle ear over the round window. An second
paracentesis, to allow the escape of air, was made by
some [19, 20, 22, 23]. The round window niche can be
obstructed by extraneous membranes or by fibrous
plugs. A temporal bone study [27] demonstrated this in
33% of the examined ears. Several authors [7, 16, 19, 23,
24, 26] examined the round window niche endoscopi-
cally and eventually removed any adhesions blocking
access to the round window membrane. After injection
the patient remains with the treated ear upwards for
15–60 min. Dissolving steroids in hyaluronic acid, as
was done in the clinical trials done by Shea [19, 23],

Table 3 Applied intratympanic steroid therapy in 13 clinical studies on intratympanic steroid therapy

Clinical study Drug Administration
route

Dosage Schedule

Itoh and Sakata [18] DEXa ITc-Injection 2 mg (0.5 ml) 4–5 injections;
interval 1–2 weeks

Shea and Ge [23] DEXa in hyaluronan ITc-Injection 16 mg/ml (0.5 ml) 3 consecutive days
plus DEXa IVc 16 mg 3 consecutive days
plus DEXa Oral 0.25 mg/day 1 month

Silverstein et al. [7] Depo-medrol or ITc-Injection 80 mg/cc (0.2–0.3 ml) Most pts ‡ 2 injections
Decadron ophthalmic
solution or

Wick or instillation 1 mg/cc 2 drops 2·/day,

Depo-Medrol + Decadron
ophthalmic solution or

Injection + Wick
or instillation

80 mg/cc, 1 mg/cc Unspecified frequency
and 2 drops 2·/day

DEXa ITc-Injection
onto Gelfoam

4 mg/cc (0.2–0.3 ml) 3·/week for 3–4 weeks

Shea [19] DEXa in hyaluronan ITc-Injection 16 mg/ml (0.5 ml) 3 consecutive days
plus DEXa IVd 16 mg 3 consecutive days
plus DEXa Oral 0.25 mg 30–90 days

Arriaga and
Goldman [26]

DEXa in hyaluronan IT-Injection
onto Gelfoam

8 mg Single application

Silverstein et al. [16] DEXa in sodium
hyaluronate or

ITc-Injection 8 mg/ml (0.2–0.3 ml) 3 consecutive days, after a
3–week interval start of
the cross-over therapy
(also 3 consecutive days)

Placebo ITc-Injection 1:1 mixture
Parnes et al. [11] DEXa or ITc-Injection Unspecified Unspecified

MPREDb ITc-injection Unspecified Unspecified
Sennaroglu et al. [25] DEXa ITc-instillation 0.25 mg/cc (5 drops) 5 drops/day for 3 months
Hirvonen et al. [20] DEXa in hyaluronan ITc-Injection 16 mg/ml (0.2–0.4 ml) Day 1,4 and 8

Plus DEXa IMe 15 mg Single application
Barrs et al. [21] DEXa ITc-Injection 4 mg/ml (0.3–0.5 ml) 2 consecutive days and

weekly thereafter
for 3 weeks

Chandrasekhar [22] 1: DEXa in normal
saline or

ITc-Injection 1: 4 mg/ml (0.25 ml) +
saline (0.25 ml)

1: based on audiogram

2: DEXa ITc-Injection 2: 4 mg/ml (0.5 ml) 2: based on audiogram
Gianoli and Li [24] DEXa or ITc-Injection 25 mg/ml (0.4–0.6 ml) 4 injections in 10–14 days

MPREDb ITc-Injection 125 mg/2 ml (0.4–0.6 ml) 4 injections in 10–14 days
Sennaroglu et al. [17] DEXa ITc instillation 1 mg/ml (each

instillation 0.25 mg)
5 drops/day for 3 months

a dexamethasone
b methylprednisone
c intratympanic
d intravenous
e intramuscular
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Arriaga and Goldman [26] and Silverstein et al. [16], to
prolongs the presence of the drug in the tympanic cavity
[28] and facilitate transport across the round window
membrane [26]. A second technique is injection onto
absorbing material in the round window niche, as
applied by Arriaga and Goldman [26] and Silverstein
et al. [7]. As a third technique inner ear medication
delivery devices like the Round Window Microcatheter
and the Silverstein MicroWick can be used. Both claim

to provide a direct and near-continuous perfusion of the
inner ear [12]. A fourth technique is instillation through
a ventilation tube in the tympanic membrane. An
advantage of this technique is that the patient can use
the medication himself and is not dependent on a med-
ical team [25], but it is uncertain how much of the
applied quantity of steroid solution will be able to per-
fuse to the inner ear fluids. In both trials by Sennaroglu
et al. [17, 25] the steroids were administrated by this

Table 5 Requirements of a
clinical drug trial applied to 13
clinical trials on intratympanic
steroid therapy

a Controlled trial
b Double blind
c Randomized
d Previous medication
e Intratympanic administration
f Outcome criteria
g Inclusion criteria
h Duration of follow-up

Comparability Internal validity External
validity

Total

Ca DBb Rc PMd ITe OPf ICg FUh

Itoh and Sakata [18] + � � � + + � � 3/8
Shea and Ge [23] � � � � � � + + 2/8
Silverstein et al. [7] � � � � + + � + 3/8
Shea [19] � � � � � + + + 3/8
Arriaga and Goldman [26] � � � + + + � + 4/8
Silverstein et al. [16] + + + + + + + + 8/8
Parnes et al. [11] � � � � + � � � 1/8
Sennaroglu et al. [25] � � � + + + � + 4/8
Hirvonen et al. [20] � � � + � + + + 4/8
Barrs et al. [21] � � � + + + + + 5/8
Chandrasekhar [22] � � � � + � � � 1/8
Gianoli and Li [24] � � � + + + + + 4/8
Sennaroglu et al. [17] + � � + + + � + 4/8

Table 4 Follow-up in 13
clinical studies on
intratympanic steroid therapy

Clinical study Duration of
follow-up

Evaluated
symptom

Outcome
criteria

Itoh and Sakata [18] Not reported Vertigo AAOO 1972,
AAO-HNS
1985, Sakata’s
criteria 1987

Tinnitus Unspecified
Shea and Ge [23] 1 year Vertigo Unspecified

Tinnitus Unspecified
Aural fullness Unspecified

Silverstein et al. [7] 3, 6 and
12 months

Hearing AAO-HNS 1995
Tinnitus Questionnaire

Shea [19] ‡2 years Vertigo AAO-HNS 1995
Hearing AAO-HNS 1995
Functional level AAO-HNS 1995

Arriaga and Goldman [26] ‡1 month Hearing AAO-HNS 1995
Silverstein et al. [16] Up to 13 weeks Hearing AAO-HNS 1995

Tinnitus 3 Questionnaires
Vertigo ENG

Parnes et al. [11] Not reported Hearing Unspecified
Vertigo Unspecified

Sennaroglu et al. [25] 3 months Vertigo AAO-HNS 1985
Hirvonen et al. [20] 2 weeks, 3 months

and 1 year
Hearing AAO-HNS 1995
Aural fullness Questionnaire
Tinnitus Questionnaire
Vertigo Questionnaire

Barrs et al. [21] 3, 6 and partly
at 12 months

Hearing AAO-HNS 1995
Vertigo AAO-HNS 1995

Chandrasekhar [22] 3 weeks–4 years Hearing Unspecified
Gianoli and Li [24] 1–2 weeks Hearing Comparable to

AAO-HNS 1995
Sennaroglu et al. [17] 18 months Vertigo AAO-HNS 1985

Hearing AAO-HNS 1995
Tinnitus Questionnaire
Aural fullness Questionnaire
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instillation technique. Silverstein et al. [7] compared four
groups of Ménière’s disease patients and applied several
of the described techniques with different kinds of cor-
ticosteroid drugs (Table 4). Whether one of the different
used methods is more effective remains still unclear.

To evaluate the influence of intratympanic steroids
on inner ear disorders objectively, these should not be
combined with systemic steroids. Shea and Ge [23]
administrated intravenous dexamethasone at the time
the patient received the intratympanic injections. After
intratympanic administration the patient took oral
dexamethasone for the duration of 1 month. In his study
published in 1997 Shea [19] again evaluated the combi-
nation of intratympanic and intravenous dexametha-
sone. The patients included in the study of Hirvonen
et al. [20] initially received an intramuscular injection of
15 mg of dexamethasone. Therefore no clear picture
about the effects of intratympanic administration can be
drawn in these trials. In the other trials only intratym-
panic steroids were administrated.

The used steroid varies among the evaluated trials
(Table 3), though dexamethasone was applied most
frequently. Parnes et al. [11] evaluated intratympanic
dexamethasone, hydrocortisone and methylprednisolone
in guinea pigs. Of the tested drugs, methylprednisolone
achieved the highest concentration for the longest
duration in both endolymph and perilymph. But on
clinical application some patients did not tolerate the
burning discomfort in ear or throat associated with
methylprednisolone. To relieve these complaints
methylprednisone was given together with lidocaine, but
because of possible interference of lidocaine, this is not a
preferred option in our opinion. Parnes et al. [11] and
Gianoli and Li [24] used methylprednisone as well as
dexamethasone. Because a tissue esterase was needed to
activate long acting methylprednisone, Silverstein et al.
[7] switched over to dexamethasone during the study.

All authors, with the exception of Parnes et al. [11],
described very accurately which dosage and adminis-
tration schedule they exerted. Chandrasekhar [22]
adjusted the frequency of administration to the audio-
logic results, although details about the administration
schedule and by what audiologic findings an injection
was repeated, were not described.

How long was the follow-up?

The Committee on Hearing and Equilibrium of the
AAO-HNS recommends comparing the 6 months peri-
od before treatment to the period between 18 and
24 months after treatment. None of the authors
followed this advice. Silverstein et al. [16] were interested
in the immediate effects of therapy and therefore chose a
limited duration of follow-up. Some studies did not
report follow-up length [11, 18] and in others [22, 26] the
follow-up period differed among patients. This compli-
cates drawing comparisons between individual patients
and hinders the interpretation of results. Shea [19] and

Sennaroglu et al. [17] observed patients longer than
18 months. The follow-up periods of the other trials
were 1 year at most [7, 16, 20, 21, 24–26, 29].

Which criteria were used to evaluate the results?

After intratympanic steroid therapy hearing was evalu-
ated in 10 out of 13 studies, vertigo in 8, tinnitus in 6 and
aural fullness in only 3 studies. Changes in hearing were
mostly [7, 16, 17, 19–21, 26] evaluated according to or
similar to the 1995 AAO-HNS guidelines [13]. Some
studies didn’t describe didn’t describe according to
which criteria their outcome was evaluated [11, 22]
whilst others [20] used added a questionnaire to judge
subjective changes in hearing.

To assess changes in vertigo most authors used the
guidelines of the AAO-HNS published in 1985 [17, 18,
25] or 1995 [19, 21]. Some didn’t mention which criteria
they used [11, 23].

As no objective tests to assess tinnitus and aural
fullness exist, these symptoms can only be evaluated by
means of questionnaires. Silverstein et al. [16] used three
validated questionnaires regarding tinnitus. In other
studies [7, 17, 20] the patients were asked if their tinnitus
changed. In two studies [18, 23] it is unclear how tinnitus
was evaluated. Sennaroglu et al. [17] and Hirvonen et al.
[20] evaluated aural fullness by means of a question-
naire.

After intratympanic therapy a complete control of
vertigo in MD was reported in 43–96.4% [21, 29].
Tinnitus improved in 45–82.1% [7, 29]. In the studies of
Hirvonen [20] and Silverstein [16] vertigo and tinnitus
remained unchanged. Aural fullness improved slightly in
Hirvonen’s study [20], and in 89% in the study by Shea
and Ge [29]. Changes in hearing after intratympanic
steroid treatment in MD differ widely. Improvement in
hearing varied between 16 [17] and 67.9% [29], deterio-
ration between 3.6 [29] and 38% [17] or the level of
hearing remained unchanged [16, 20, 21]. In ISSNHL
Gianoli [24] found hearing improvement in 44% and the
hearing level remained the same in 52%. Parnes [11]
found no significant changes in hearing after intratym-
panic steroid therapy in ISSNHL. Only Silverstein [7]
included two patients with RPSSNHL, but the outcome
of these two specific patients was not described. No
studies report any adverse effects of intratympanic
corticosteroids, so it seems to be a safe treatment.

Conclusions

In conclusion, we can establish that none of the evalu-
ated studies on intratympanic steroid therapy
completely meets the requirements of a clinical drug
trial. Results are therefore difficult to interpret. Several
factors, such as differences in study set-up, relatively
small population sizes and differences in inclusion- and
exclusion criteria have their negative effects on internal
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and external validity. Because reliable clinical evidence
on intratympanic steroids is lacking, it remains unclear
how efficacious this therapy is and what the optimum
dosage and administration schedule would be. Therefore
further investigation by means of controlled, rando-
mised, double-blind trials is required.
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