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Abstract

Objective: Sudden hearing loss is a sensorineural hearing loss with
an unknown etiology at =230 dB which appears in 3 days or within a
shorter period of time and obstructs three successive frequencies. Our
objective in this study is to assess the effectiveness of the combination
of classic therapy and intratympanic steroid treatment in the manage-
ment of idiopathic sudden sensorineural hearing loss.

Methods: One hundred and forty patients diagnosed with idiopathic
sudden sensorineural hearing loss in our clinics between February 2010
and June 2012 were separated into 2 groups. Seventy-six patients [37
women (48.68%) and 39 men (51.32%)] with a mean age of 45.1+14.16
years managed with a combination of classic sudden hearing loss and
intratympanic steroid treatment (Group 1) and 64 patients [34 women
(53.18%) and 30 men (46.82%)] with a mean age of 47.6x17.74 years
managed with only classic sudden hearing loss treatment (Group 2)
were included in the study. One month after the study, pure-tone aver-
ages and speech discrimination scores of the patients were compared
with those obtained 1 month before the treatment.

Results: Pure-tone average of the intratympanic-steroid treatment
group was found to be 68.28 dB before the treatment where in the
other group it was 67.21 dB without any statistically significant differ-
ence between groups. When followed-up 1 month after the therapy,
pure-tone average was found to be 33.52 dB in the intratympanic
steroid treatment group and 44.46 dB in the classic therapy group with
a statistically significant intergroup difference. Gain was up to 34.76 dB
in the intratympanic steroid treatment group whereas in the classic
therapy group, the difference was 22.75 dB which was found to be sta-
tistically significant (p<0.05).

Conclusion: When treating idiopathic sudden hearing loss, intratym-
panic steroid treatment which was combined with sudden hearing loss
treatment protocol tends to yield significant hearing gain when com-
pared with the classic combined treatment.
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Ozet

Amag: Ani isitme kaybi, nedeni bilinmeyen, ii¢ giin icerisinde veya
daha kisa zamanda aniden ortaya ¢ikan, birbirini takip eden ti¢ frekan-
st tutan, 30 dB ve tizerindeki sinirsel tipte isitme kaybidir. Bu calisma-
daki amacimiz, intratimpanik steroid tedavisi ile birlikte klasik tedavi
birlikteliginin idiopatik ani isitme kayb1 tedavisinde etkinligini deger-
lendirmektir.

Yontem: Subat 2010 — Haziran 2012 tarihleri arasinda klinigimizde
idiopatik ani isitme kayb1 tanist alan 140 hasta ¢alismaya alinarak iki
gruba ayrildi. Intratimpanik steroid tedavisi ve klasik ani igitme kaybi
tedavisi alan 76 hasta [37’si kadin (%48.68), 39’u erkek (%51.32); yas
ortalamasi 45.1+14.16] ile sadece klasik tedavi kombinasyonu uygula-
nan 64 hasta [34’t kadin (%53.18), 30’u erkek (%46.82); yas ortala-
mast 47.6+17.74] caligmaya dahil edildi. Tedaviden 1 ay sonra hasta-
larin saf ses ortalamalar: ve konusmay1 ayirt etme skoru, tedavi 6nce-
sindeki saf ses ortalamalar1 ve konusmayi ayirt etme skoru ile karsilag-
trildr.

Bulgular: Tedavi 6ncesi saf ses ortalamasi, intratimpanik steroid te-
davi grubunda 68.28 dB, diger grupta 67.21 dB olarak bulundu ve is-
tatistiksel olarak aralarinda fark yoktu. Tedavi sonrasinda 1. ay kon-
troliinde saf ses ortalamasi, intratimpanik steroid tedavi grubunda
33.52 dB, klasik tedavi grubunda 44.46 dB olarak bulundu ve istatis-
tiksel olarak aralarndaki fark anlamliydi. Intratimpanik steroid teda-
vi grubunda kazanc 34.76 dB’e yiikselirken, klasik tedavi grubunda
fark 22.75 dB olarak 6l¢iildii ve bu sonug istatistiksel olarak anlamli
bulundu (p<0.05).

Sonug: Idiopatik ani isitme kayb1 tedavisinde, klasik ani isitme kaybi
tedavi protokolii ile kombine edilen intratimpanik steriod uygula-
masl, isitme kazanci yoniinden sadece klasik kombine tedavi alan has-
talara kiyasla anlamli sonuclar vermektedir.

Anahtar sozciikler: Ani isitme kaybi, sensorinoral isitme kaybr, in-
tratimpanik steroid.
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Sudden hearing loss is conventionally defined as a sen-
sorineural hearing loss with an abrupt onset at =30 dB with-
in =3 days and obstructs 3 successive frequencies.
Sometimes vertigo or tinnitus may accompany its clinical
picture. The etiology of sudden hearing loss (SHL) has not
been defined clearly and also different factors are held
responsible for its occurrence. Frequently viral, vascular and
autoimmune pathologies play a role in the etiology of idio-
pathic hearing loss. In only 10% of the cases a single etio-
logic factor can be detected."” Various treatment strategies
have been tried because of different etiologies of SHL.
Histamine, papaverine, atropin, blockage of stellate gan-
glion, dextrane, betahistine and hyperbaric oxygen treat-
ment can be enumerated among them. Heparin and
coumadin have been used for anticoagulation. As supportive
treatments bed rest, sedatives, tranquilisants, vitamins, espe-
cially vitamin B have been recommended. In SHL, only
steroids have established their effectiveness. Spontaneous
resolution of SHL has been demonstrated in 32-65% of the
cases in various studies, whereas improvement has been
reportedly achieved in higher (48-89%) percentage of
patients under steroidal therapy."

Among many different approaches and investigations
for the treatment of SHL, in intratympanic steroidal thera-
py, steroids are directly injected into the middle ear. From
middle ear through round window, drug passes into inner
ear which leads to fewer side effects and higher perilym-
phatic steroid levels relative to its systemic levels.
Intratympanic steroid therapy has gained popularity in
recent years in the medical treatment of cochlear diseases.
Transtympanic drug application into the inner ear has
become prevalent in 1935 with Barany’s lidocain applica-
tion into the middle ear, then in 1950s Shuknecht, later
Sakata injected steroids into the inner ear.”” Nowadays suc-
cessful outcomes have been reported with intratympanic
steroid (ITS) applications.

In the present study, the outcomes of management of
SHL with combined classic treatment - I'TS therapy, versus
classic combination treatment protocol were compared as
for hearing gain.

Materials and Methods

"This study included a total of 140 patients with the diagno-
sis of SHL who had applied to our clinics between February
2010 and June 2012 within at most 10 days after the onset
of the disease. The patients were divided into 2 groups.
Group 1 (ITS + classic SHL treatment) included 76 patients
[37 (48.68%) women, 39 (51.32%) men] with a mean age of
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45.1+14.16 years and Group 2 (classic SHL treatment pro-
tocol group) included 64 patients [34 (53.18%) women and
30 (46.82 %) men] with a mean age of 47.6+17.74 years.

Inclusion criteria were the presence of sensorineural
type hearing loss occurring suddenly or within a short time
without any identified etiology, hearing loss at =30 dB
obstructing three successive frequencies in odiologic evalu-
ation, absence of any otologic disease in the affected ear and
any past history of SHL treatment.

To determine pre-treatment hearing acuity of the eligi-
ble patients complying with the above-mentioned criteria,
complete audiologic examinations were performed. Using a
Mercury brand silent chamber audiometry device with M-
142, 125-12000 frequency range , pure-tone threshold aver-
ages, speech reception threshold, speech discrimination
score (SDS), tympanograms, acoustic reflex measurements
were performed at 250, 500, 1000, 2000 and 4000 frequen-
cies. Before the procedure the state of hearing acuity was
assessed with full audiologic examination. In the classic treat-
ment group 1 mg/kg oral methylprednisolone (tapering one
quarter of a dose on every 4 days), benzodiazepin (Diazepam
5 mg, td, po), antiaggregants (Pirasetam 4x3 g, IV) and
antacids (4x2 tablets) were used. In the I'TS+classic treat-
ment group, the patients were laid in supine position with
their head turned 30-40 degrees to the unaffected side and
under local anesthesia 0.3-0.5 ml dexamethasone (4 mg/ml)
was injected using a dental injector inserted through the
junction of posteroinferior-posterosuperior quadrants. The
patient was left nearly 30 minutes in this position to ensure
complete irrigation of the round window. The patient was
asked not to swallow anything during the procedure and for
the prevention of vestibular organ irritation during the injec-
tion injector and its contents were warmed up to a mainte-
nance temperature. The procedure was applied once daily
for 5 days. The results were evaluated in consideration of
alterations in pure-tone audiograms (PTAs) at 500, 1000 and
2000 Hz frequencies and SDS. Gains in PTA over 10 dB
were recorded as a significant improvement. Evaluations
were made before the treatment and at postoperative first
months and the results were compared. For both groups,
pre-treatment PTAs and SDSs and comparative increase
rates in their values estimated at postoperative first months
were statistically evaluated using y’; and t-tests

Results

Classic combination treatment group included 64 patients
[34 (53.18 %) women and 30 (46.82%) men] with a mean
age of 47.6+17.74 years. Intratympanic steroid treatment
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group comprised of 76 patients [37 (48.68%) women, 39
(51.32%) men] with a mean age of 45.1+14.16 years.

Pre-treatment PTA was 68.28 dB in the I'T'S and 67.21
dB in the other group without any statistically significant
difference between groups (p>0.005). At post-treatment first
month control visits, PT'A was found to be 33.52 dB in the
I'TS and 44.46 dB in Group 2 with a statistically significant
difference between groups. Hearing gain was increased to
34.76 dB in the I'TS group and it was 22.75 dB in the con-
trol group, with a statistically significant intergroup differ-
ence (Table 1). Besides, pre-treatment median speech dis-
crimination scores of the patients were 72.89 dB and 71.64
dB in the I'TS and Group 2, while the corresponding post-
treatment SDSs were 86.44 dB and 79.58 dB, respectively
with a statistically significant difference between groups
(p<0.005).

Discussion

Sudden hearing loss is a sensorineural hearing loss with an
unknown etiology and abrupt onset emerging within <3
days at 230 dB which obstructs 3 successive frequencies. In
only 10% of the cases with SHL any causative factor can be
detected. Targeted treatment can be instituted, when an eti-
ological factor can be identified. However one must not for-
get that spontaneous resolution can occur in 32-65% of the
cases. Most frequently SHL can be cured within the first
two weeks. Hearing loss occurring at low or intermediate
frequencies improves better than sudden hearing loss
involving higher frequencies or horizontal semicircular
canal function."" Cases with decreased speech discrimina-
tion scores, children or elders with sudden hearing loss have
a poor prognosis. Up to now, many different drugs or drug
combinations have been used in the treatment of the sudden
hearing loss. Among them histamine, nicotinic acid, carbo-
gens, diatriozoate meglamine, Dextran, Rheomacrodex,
heparin, coumadin, Urografin, furosemide, papaverine and

piracetame etc. can be enumerated. Clinical applications
have demonstrated that mono-, or combination therapy
with steroids is the single established therapy with con-
firmed efficacy. Partial or complete cure rates during sys-
temic steroid use vary between 49-89% when compared
with untreated cases.”” Some authors have thought to
obtain more improved outcomes in the management of
SHL with steroid combination therapies and to that end
they have formulated some treatment protocols.
Vasodilators, volume expanders, vitamins and contrast
agents have been used in combination with steroids."""”
Despite successful outcomes of some treatment protocols,
some authors suggest that generally these combinations are
not more effective than steroid monotherapies."” Currently
practiced and accepted SHL treatment is preferably oral
steroid administration. Nearly all clinicians agree that with-
in nearly one month, steroids will be able to provide maxi-
mal benefit and maintenance of therapies beyond this peri-
od will be ineffective. Response rates to systemic steroids
range between 49 and 89 percent."*"” Emergence of SHL is
presumably attributed to inflammatory processes in the
inner ear due to various etiologies as viral infection and
ischemia and steroids have been used with their conceivably
effectiveness in breaking or reversing this inflammatory cas-
cade. However as is known, systemic steroid administration
cannot overcome blood-brain barrier efficiently and thus its
adequate levels in CSF and bone tissue cannot be sustained.
Indeed, steroids must penetrate into inner ear fluids in order
to be effective. To increase steroid concentration in the
inner ear fluids, administration of higher systemic doses of
steroids can be attempted. However it is apparent that high-
er doses increase risks of systemic complications. In various
studies performed within the last 10 years opinions suggest
that additional average hearing gain of 25-50% has been
provided by ITS treatment in patients who had not been
adequately benefited from systemic steroid therapy. In I'TS

Table 1.  Intratympanic steroid administration and classic therapy pure tone audiogram results in the pre- and post-treatment periods.

Classic treatment ITS+classic therapy
Frequency (Hz Pre-treatment PTA (dB) Post-treatment PTA (dB) Pre-treatment PTA (dB) Post-treatment PTA (dB)
250 Hz 67.45 44.25 69.81 34.54
500 Hz 68.37 46.87 68.11 34.67
1000 Hz 69.42 44.36 67.80 32.11
2000 Hz 62.56 44.52 66.42 34.17
4000 Hz 68.29 42.32 69.26 32.13

ITS: Intratympanic steroid, PTA: Pure-tone audiogram
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treatment, since the drug is locally applied into the middle
ear, its concentration in the middle ear increases and only
minimal amounts of the drug pass into systemic circulation.
Diverse opinions and modes of practices have been pro-
posed for the types, doses and routes of administration of
steroids to be applied on the middle ear. For instance
myringotomy, ventilation tube, catheter or needle injection
have been used for the application of steroids into the mid-
dle ear."""™ As steroidal formulations and doses, 125 mg/2
ml methylprednisolone or 1 mg/ml or 4 mg/ml dexametha-
sone have been used."*"” In our study, I'TS was injected into
the middle ear using a dental injector and a dose of 0.2-0.4
ml dexamethasone (4 mg/ml). Main advantage of this
approach is its easier application with relatively lesser mor-
bidities. None of our patients developed complications dur-
ing or after the procedure.

In an animal study, dexamethasone was administered
through venous route and also as an intratympanic applica-
tion."” After the procedures, drug concentrations in peri-
lymphatic fluid were compared and higher dexamethasone
concentrations were demonstrated with intratympanic
application of dexamethasone. In that study, histamine
administered with intratympanic dexamethasone applica-
tion favored achievement of higher perilymphatic steroid
concentrations."” In various studies, these higher perilym-
phatic concentrations have been demonstrated.”*”" In a sep-
arate study, in cases with failed systemic steroid therapy,
through an implanted ventilation tube a total of 4 cycles of
I'TS therapy were instituted within 10-14 days using 0.4 cc
steroid injections (25 mg/ml dexamethasone or 125 mg/2
ml methylprednisolone). In 23 SHL patients, I'TS therapy
was started 72 weeks after the onset of symptoms. In PTA
44% resolution of symptoms was detected after intratym-
panic steroid therapy. On PTA an average hearing gain of
15.2 dB could be demonstrated. In 8 (35%) of 23 patients
improvements in hearing threshold and SBS were observed
(average improvements, 48% and 21%, respectively)."” In a
study by Kopke et al., steroids were applied into the round
window through an implanted microcatheter." A total of 9
patients were included in the study. As detected on PTAs,
median hearing gain of 50.7 dB (from 93.2 dB to 42.5 dB)
was achieved. In a study performed by Herr et al. in 17
patients with refractory sudden hearing loss, an average
improvement rate of 53% has been reported.” Gianoli and
Li applied intratympanic steroid injections in 23 patients
refractory to oral steroids and in 10 (44%) cases they had
achieved an additional hearing gain of 15 dB as detected on
PTAs."” In our study, at first postoperative control visits,
pure-tone audiograms detected higher improvements in the
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median hearing acuities in the I'TS group (33.52 dB vs 44.46
dB in Group 2) with a statistically significant intergroup dif-
ference. In the I'TS group, hearing gain increased to 34.76
dB, while in the control group it was measured as 22.75 dB
with a statistically significant difference in favour of I'TS.
Besides pre-treatment median SDS values in the I'TS and
classic treatment groups were found to be 72.89 dB and
71.64 dB and the corresponding post-treatment values were
assessed as 86.44 dB and 79.58 dB, respectively with statis-
tically significant improvement in the I'TS group.

Conclusion

After our review of the studies and available investigations
relevant to I'TS applications, various advantages of ITS
injection therapy can be listed. Amount of steroids entering
into systemic circulation after I'T'S applications can be rela-
tively neglected. Besides, suppression of adrenal cortex after
withdrawal of the oral steroids is not encountered in ITS
procedures without any need for preventive measures. It can
be also used in cases with potential contraindications where
intratympanic steroid applications achieve higher drug con-
centrations in the target organ (perilymphatic fluid) relative
to oral administration. It is a minimally invasive and harm-
less surgical intervention which can be very easily applied
under local anesthesia in Meniere’s disease. In addition it
has an increased cost-effective ratio and can be used in cases
with recurrent symptoms. With its above-mentioned
advantages, I'TS can be easily applied as a combination ther-
apy in the management of I'TS. We think that with its
improved PTA and SDS outcomes, it will take its place
among available classic combination therapies.
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