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OBJECTIVE: Transtympanic steroids are increasingly useden th
treatment of inner ear disorders; especially ingpé$ with sudden

sensorineural hearing loss (SSNHL).The aim of tlesgnt study was to
verify the efficacy and the prognostic factorsrafistympanic
Methylprednisolone to treat sudden sensorineuralihg loss after
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failure of systemic steroid therapy.

MATERIALSAND METHODS: A prospective study was conducted
on patients affected by idiopathic sudden sensoraidearing loss who
were treated before with systemic therapy, butevittrecovery of
hearing. A solution of Methylprednisolone acet#§ 40 mg/ml was

then injected through the posterior-inferior quadifdling completely
the middle ear. The follow-up in the following 6 ek included an
audiogram at one, three and six weeks after tkeetiojn.

RESULTS: 38 patients treated with Methylprednisolone acetateas
done with a mean delay of 31.4 days from the oofsggmptoms. Mean
of Pure-tone audiometry (PTA), performed beforastpmpanic
treatment, was 81.3 + 24.5 SD dB. After six weelooél steroid
administration, mean PTA was 42.5 + 21.6 SD dB.

CONCLUSIONS: Transtympanic Methylprednisolone should be
suggested to all patients who failed the firsteyst treatment.

INTRODUCTION:

Sudden sensorineural hearing loss
(SSNHL) is one of the causes of otologic
emergencies. It is defined as 30 dB or
more of hearing loss over at least 3
contiguous frequencies occurring within 3
days" 2 The incidence of SSNHL is

estimated in 5 to 20 per 100000 every
year®. Aetiologically, many causes, such
cochleitis, vascular injury,
autoimmune inflammation and inner ear

as viral

membrane rupture have been propdsed
Spontaneous occurs in
approximately caséand

recovery
30% of
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recovery occurs mainly within the first 2
weeks after onset.

Steroids have been demonstrated to be
effective’. Early administrations  of
systemic steroids have been shown to
increase the rate of hearing recover®n
the other hand, high doses of steroids can
be associated with systemic effects and

cannot be used in all patients.

The transtympanic route presents two
main advantages: i) it is possible to obtain
a higher concentration of the drug in the
inner ear and, ii) it reduces the side-effects
due to systemic absorption.

Effectiveness of local application of
steroids in SSNHL has been reported by
many Author® Steroids have been used
also in Méniére’s diseasand in other
inner ear condition§ Optimal dosage,
drug and route of administration still
remain a matter of debate.

Corticosteroids have multiple
mechanisms of action including immune
suppression, anti-inflammatory action,
membrane stabilization, balance

regulation and increased perfusion

ion

Based on these considerations,
designed our work aiming to treat SSNHL

we

patients, not responding to traditional
therapy, with transtympanic steroids in
order to better understand the real

effectiveness of this treatment and to
evaluate the prognostic factors for that line
of treatment.

11

PATIENTSAND METHOD:

38 SSNHL patients, 21 females and 17
males, recruited to the study from
November 2011 to December 2013. They
were responding to traditional
treatment. All patients were informed
about their condition and the treatment
options. All patients gave their consent to
the treatment. All patients completed a
follow-up of at least 6weeks after
transtympanic injection of steroids.

not

Exclusion criteria;

Any identifiable etiology for sudden
SNHL as, patients with Meniere disease,
retro-cochlear disease, autoimmune HL,
trauma, fluctuating HL, radiation-induced
HL, noise-induced HL was excluded from
the study.

All  patients under the study were
submitted to the following:

1- history taking

2- Otoscopic examination

3- Blood pressure measurement

4- Blood tests including complete
blood picture, cholesterol level,
LDL, and Blood sugar, fasting and
2 hours postprandial.

5- Pure- tone audiometry
6- Tympanometry
7- Acoustic reflex

8- MRI on Cerebellopontine angle
and Internal auditory canals.

Patient variables as they related to
recovery were studied and included patient
age, time to onset of therapy, status of the
contra-lateral ear, presence of diabetes,
severity of HL, special habits as smoking,
and configuration of hearing loss
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A change> 15 dB in mean pure tone
(PTA, 4 frequencies 0.5, 1, 2, 3 kHz) was
considered significant improvement.

All patients were treated with a steroid
therapy (1 mg/kg), If the patient showed
no improvement with the systemic therapy
after 2 weeks of treatment, transtympanic
steroids were given. One ml of Methyl-
Prednisolone, (MP), Depo- Medr8| 40
mg/ml was buffered with 1 ml of sodium
bicarbonate in order to obtain a less acid
After local anesthesia, a
transtympanic injection, usually in the
round window (RW) area, was performed
and approximately 0.5-1 ml of the solution
was placed in the middle ear. The patient
was then invited not to swallow and to

solution.

remain with his/her head turned to the
opposite side for 20-30 minutes. Antibiotic
therapy was given to all patients for 3
days.

Statistical methods

-A t test for paired data was used to
compare the PTA data before
transtympanic injection of

Methylprednisolone and after injection by
one, three and six weeks.

-Correlation Coefficient (r) test was done
to evaluate the effect of the variables on
the outcome of the administrated drug.

RESULTS:

Thirty eight patients with SSNHL
included in the study, 21 females and 17
males.

Pure-tone audiometry (PTA), performed
before transtympanic treatment, showed a

severe to profound hearing loss in 29

patients and a moderate hearing loss in the
remaining nine. Overall, mean PTA was
81.3 +24.5 SD dB.

Mean age of the patients was 49 + 20
SD years (range 18-67). The mean interval
SSNHL and
transtympanic therapy was 31.4 + 19.2 SD

between the onset of
days (range 16-93). 36 patients received a
single injection, two received two. Middle

ear disease was ruled out in all patients.

PTA before
treatment was 81.3 + 24.5 SD dB; at the

Mean transtympanic
end of first week it was 49.7 £5.1; it
was 45.3 + 22.3 the end of third weeks
and lastly at the end of"6 weeks, after
local steroid administration, mean PTA
was 42.5 + 21.6 SD dB.

PTA improvement was documented in 31
patients after local administration of MP;

in 26 of these, improvement was
significant.
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Fig. 1. Mean of PTA values before
treatment and 1, 3 and 6 weeks after
transtympanic injection
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The results obtained with t test for paired
data and correlation coefficient test
indicate:

1. Comparing PTA before injection
in one hand with PTA-1 week,
PTA 3 weeks, and PTA 6 weeks a
statistically significant difference
was found (p < 0.001).

2. There were strong negative
correlation between age of
patients, smoking, diabetes

mellitus and PTA improvement.

3. There were moderate negative

between the time
elapsed till the onset of
transtympanic injection, elevated
cholesterol and PTA
improvement.

4. No correlation was found
between PTA improvement and
shape of audiogram, nor between
the degree of hearing loss and
PTA improvement.

correlation

level

No patient suffered any complications
from the transtympanic application of MP.

DISCUSSION:

SSNHL is not a disease per se; it has to
be considered as a manifestation of an
underlying pathology.

Many drugs have been used in SSNHL
treatment and steroids have been
demonstrated effective in clinical trials
Despite recognized clinical efficacy, the
real mechanism of action of steroids on

cochlear function is still unknown.
Traditionally, their effect has been
attributed to the anti-inflammatory and

immunosuppressive activity of these
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drugs; neuroprotective, antioxidant and
antiapoptotic effects have also been
reported'®. Steroids seem to be able to
control the immunologically mediated
vasculitis by inhibiting  cytochine

secretion; in fact, they have also been
shown to act not only on hair cells but also
on cochlear vessets

Aquaporins (AQP) have been
demonstrated in the inner €ar These
molecules are involved in a homeostatic
mechanism in the inner ear regarding
water and ion balancé Transtympanic
steroids have been demonstrated to up-
regulate  AQP1 mRNA in a dose-
dependent mannét. It is possible that
local administration of steroids can
modulate the inner ear environment, via
the AQP1 pathway, thus balancing inner
ear fluids. Moreover, they have proven to
increase NaK® exchange in the stria
vascularis, thus restoring  normal
endolymph ion balance and

consequently endocochlear poteritial

Systemic administration of these drugs
is often complicated with troublesome
side-effects and not all patients can be
treated with steroids. The transtympanic
route has 2 advantages; firstly, it allows a
greater concentration of drugs in the
perilymph and, secondly, it minimizes
systemic effects and absorptitin

Steroids are taken into the inner ear via
RW& many factors seem to affect the
passage of the substances through the RW
into the inner ear

In this study, we administered MP, via a
transtympanic route, in patients with
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SSNHL in whom a conventional therapy
had failed. A significant response (defined
as PTA improvement> 15 dB) was
obtained in 260f the 38 patients.

Our results suggest that the PTA
improvement neither depend on the degree
of hearing loss nor to the shape of
audiogram. Moreover, we observed 19
patients that almost recovered their
previous hearing level (estimated on the
opposite side) and they were having severe
to profound hearing loss. For those who
did not achieve complete recovery, earlier
transtympanic  therapy might have
obtained a better outcome. Overall, the
average PTA improvement was 38.8 *
21.4 SD dB.

We found also the variables that strongly
affect the outcome of transtympanic
injection of MP were age of the patients,
smoking and diabetes mellitus. All of
these variables adversely affect the
response of the administrated drug.

In contrast with our previous evaluation,
statistical evaluation seems to confirm that
the main hearing improvement occurs
during the first week after transtympanic
therapy, from 81.3 dB to 49.7 dB.
However, we have noted that hearing
improvement may be seen even 6 weeks
after steroid administration as it reached to
42.3 dB. This is probably due to various
causes including inner ear environment
improvement and different absorption
profiles.

Interestingly, we did not observe any
patient with worsening of the PTA even
the two patients who had repeated

injections. Based on our data, we think
that transtympanic steroids represent an
effective option in the management of
SSNHL not responding to traditional

therapy.

Furthermore, it should be stressed that
control of diabetes mellitus, stop smoking
and early intervention with transtympanic
injection with MP that will give good
outcome in patient with SSNHL. Also, we
think, in accordance with many
Authors that transtympanic therapy can
also be used as a first line therapy,
especially in patients with severe to
profound SSHL or for whom systemic
therapy is contraindicated.

CONCLUSIONS:

Transtympanic steroid treatment
represents an effective and safe solution in
patients with SSNHL in  whom

conventional treatment has failed.
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