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Abstract

Sudden Sensorineural hearing loss (SSNHL) is a medical emergency inwhich
etiopathogenesis and consensus on treatment are still largely debatable. SSNHL has
been defined as 30 dB or more sensorineural hearing loss over at least three contiguous
audiometric frequencies occurring within 3days or less. Although several vascular,
inflammatory, viral and neoplastic causes exist, no specific etiology can be confirmed;
thereforeit is considered idiopathic. Steroids form the mainstay of treatment; however,
recent experience with transtympanic steroid injections has been very encouraging. The
exact number of injections, dosage, steroid form and window of application is still to be
determined conclusively. We report a rare case of idiopathic SSNHL with profound hearing
loss treated by 6 shots of transtympanic injections which normalised the hearing. We also

Volume 6 Issue 2 - 2017

Virangna Taneja, Shashidhar Tatavarty, Anish
Gupta
University Hospital Coventry NHS Trust, UK

Correspondence: Virangna Taneja University Hospital
Coventry NHS Trust House No 16 Windrush grove Birmingham,
UK, Tel +4474356296 10, Email virangnataneja@ymail.com

Received: November 28,2016 | Published: March 01,2017

review the methods and improvement of transtympanic injections from other studies.

Keywords: sudden sensorineural hearing loss, transtympanic steroids

Abbreviations: ISSHL, idiopathic sudden sensorineural
hearing loss; SSNHL, sudden sensorineural hearing loss; IT,
intratympanic; PET, pressure-equalizing tube

Introduction

Idiopathic sudden sensorineural hearing loss (ISSHL) is a
clinical diagnosis characterised by a sudden deafness of cochlear or
retrocochlear origin, in the absence of a clear precipitating cause.
Sudden sensorineural hearing loss affects 5 to 20 per 100,000
population, with about 4000 new cases per year in the United States.?

The diagnosis of idiopathic sudden sensorineural hearing loss
remains obscure. Different theories attempt to explain this problem,
including disturbance of cochlear blood flow, viral infections,
autoimmune disease and Reissner’s membrane rupture.>* Theories
presently favoured include a viral or vascular event within the
cochlea giving rise to a sudden elevation in hearing thresholds and a
degradation in speech discrimination. The natural history is variable,
with some patients suffering from permanent hearing threshold
changes, whilst others recover some degree of hearing following the
insult.*

The development of rational treatments for ISSHL has been
hampered by uncertainty over the aetiology of the condition;
proposedtreatments have been based upon hypotheses of aetiology
rather than firm evidence. Treatment modalities trialled include the
use of individual or combination agents of vasodilators, diuretics,
anticoagulants, plasma expanders, corticosteroids, contrast dye and
hyperbaric oxygen.* Evaluation of treatments has been hampered
by the low incidence of ISSHL, and the tendency for hearing to
recover spontaneously (65% to 66%).° This has made the contribution
of the treatment to hearing recovery difficult to evaluate. Several
steroids have been tried for the management via oral, intravenous
and transtympanic route. Oral prednisolone, Intravenous 21-amino
glucocorticoid steroids, such as methylprednisolone, is commonly
prescribed to treat this condition, but their usage is associated with
potential side effects.> The specific action of steroids in the cochlea
is uncertain but their use has been based on their ability to decrease
inflammation and oedema. However, there are a wide range of side

effects relating to short-term steroid use including glucose intolerance,
hypertension, adrenal suppression, gastro-intestinal bleeding and
altered mental states. The duration of steroid usage for the treatment
of ISSHL is very short (only about two weeks) compared with
regimens used to treat chronic disease. The potential side effects from
very short, sharp courses of steroids are therefore fewer than those
from longer-term use.

A more recent method of corticosteroid delivery is the
intratympanic (IT) route.

Case history

A 66-yr-old male presented with sudden inability to hear in his
right ear. There was no history of trauma or any discharge from the
ear. The patient complained of associated tinnitus in his right ear.

On examination bilateral tympanic membrane was normal
with negative Rinne’stest using 256, 512 and 1024Hz tuning fork.
Audiometry was suggestive of profound hearing loss in the right ear.

Investigation

i. MRI Brain (with Contrast) and Ear shows age related changes of
cerebral atrophy with chronic ischemic changes; No evidence of
Acoustic Neuroma on either side.

ii. Carotid and Vertebral Doppler Artery showed Minor Plaque in
both common carotid bulbs.

iii. Non Contrast CT PNS revealed mild Sinusitis; mild deviation of
the Nasal Septum and Polyp in Right Maxillary Sinus.

iv. Patient was started on Steroid (Wysolone Tablets) 60 mg from
26th Feb to 9th March 2013, with tapering doses ie. 40 mgs from
10th to 13th March followed by 20mg from 14th till 16th March
2013. Repeat PTA revealed no improvement (Profound SNHL
was present).

Treatment

Patient was then started on Steroid injections (Dexamethasone)
4mg/ml dose (9th, 11th and 14th March). We used 0.9ml steroid with
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0.1ml xylocaine to instil intratympanically. Injection was given in the
middle of inferior quadrant to prevent injury to underlying labyrinth.
Xylocaine was used as a marker; as steroid mixed xylocaine will
cause dizziness to patient if inadvertently went into labyrinth. It
also provides some surface anaesthesia over the area of promontory.
These therapies have considerable side effects. Different types of
treatment entail different risks. The clinician should be aware of these
potential adverse drug events, including allergic reactions, bleeding,
hypotension, arrhythmias, seizures, circulatory collapse, and drug
interactions.

Outcome and follow up

On 18" March PTA showed significant improvement (Moderate
Sensorineural Hearing Loss in Right Ear - 51.66dB). As a result of
significant improvement, two more injections were given on 18" and
21% March 2013. On 25" March PTA showed further improvement
(Mild Sensorineural Hearing Loss in Right Ear - 40dB). Repeat PTA
on 8" April showed further improvement (Mild Hearing Loss in Right
Ear-35dB). Audiometeric Evaluation done on 18" April showed
further improvement (Near normal Hearing in Right Ear - 10dB)
Table 1.

The patient had complete recovery of hearing and did not
experience any facial puffiness, adrenal suppression, headache,
burning of ears, neck hump, hypertension, restlessness or anxiety.

Figure 1-6 are results of audiogram of patient.
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Discussion

The effectiveness of steroids in the treatment of ISSHL remains
unproven. Furthermore, the natural history of ISSHL is highly
variable, probably because its pathogenesis is multi factorial. Because
spontaneous improvement frequently occurs early after the onset
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of the hearing loss; the prognosis is worse if the symptoms persist
longer.'*!" Therefore, prospective randomized controlled trials might
be biased and prone to interpretive error, because not all patients can
be seen at the same stage of the disease. Further bias could also result
from a self-selection process, whereby those who recover quickly do
not seek medical care. For maximal treatment outcome, recommended
treatment doses of oral prednisone are given at 1 mg/kg/d in a single
(not divided) dose, with the usual maximum dose of 60mg daily,
and treatment duration of 10 to 14days.!> Data comparing treatment
protocols are limited, but one representative regimen uses the
maximum dose for 4days, followed by a 10-mg taper every 2days."
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One regimen of initial treatment used combination of oral and
intratympanic (IT) steroids for patients with profound hearing loss,
in an effort to improve the poor prognosis. They had a positive effect
in only 3 of 25 patients."* However, a combination of a high-dose
prednisone taper with IT steroids resulted in partial or complete
hearing recovery in 14 of 16 patients."® Another study combining oral
and IT corticosteroids did not show a difference in hearing recovery
compared with corticosteroids alone.'® A recent study proposed IT
treatment as the sole initial treatment."” Their protocol consisted of
early injections for 3 consecutive days, with only 3 of 34 patients
failing to improve. A systematic review concluded that IT steroids can
be a valuable solution for patients with ISSNHL who either cannot
tolerate systemic steroid therapy or are refractory to it.'"® For patients
with diabetes who cannot take systemic corticosteroids, IT steroids
may be an alternative.'**

Intratympanic steroids are usually administered as either
dexamethasone or solumedrol (methyl prednisolone).?! Agents such
as histamine and hyaluronic acid have been shown to facilitate
transport of the corticosteroid across the round window membrane in
laboratory studies.”>? Intratympanic corticosteroids appear to affect
both immune suppression and ion homeostasis.**

Citation: TanejaV, Tatavarty S, Gupta A. Intratympanic steroids in sudden sensorineural hearing loss: myth or magic? | Otolaryngol ENT Res. 2017;6(2):57-62.

DOI: 10.15406/joentr.2017.06.00157


https://doi.org/10.15406/joentr.2017.06.00157

Intratympanic steroids in sudden sensorineural hearing loss: myth or magic?

+ MEDANTA|E™  Deptt. of ENT and Head Neck Surgery

Audiometric Evaluation

Copyright:
©2017 Taneja etal. 59

+ MEDANTA|“  peptt. of ENT and Head Neck Surgery

Audiometric Evaluation

uHID:.. A Mpo G804 10

Patient nmeb..ﬁakﬂhﬂwf-ﬁ-r__“

Age/Sex: K‘t’,..;; .

UHID:. EMA DD LA

patient Hame:.. A2y fon g b St e

7396

Agefser... LG, ‘{lﬂ\ ......
Brief History . Lebe - HES. 2212 i s
Frequency (KHz) Frequensy (KHz)
0 e AN B AN Reterence 2 5 11523 46 8W
0 | 23 IO PO | Weber] nmated | waied[u ;“'
1 g ; it L e [oef . W= EE Rl
» o r S EEE ER anRaAn 0 Ed:" B
S : [k EPFTRIelel]gh]a ] HE 4 —
S A 8 4 3
. s A4 = ;: — =
§ . ,_‘L;V— ""-.__‘_‘g Stimull | Rt | Lt | FF | Responte E -
' .
. 80
0. =
i L
110 it
= | 120
130 1 e —
[ ] Tone Decay Tar E2]
[ _&_m '&- "_{;::l::u 1w [ e sno’:l [T3 Tar |::u Ty r::u g Im“{l‘, - W | x| 00 III n
3 v : TN s o | 1
LTS " T- =
e Hen: > Interpretation :
- modaate Semsmineinal Aoy Ay, (e r\-[ﬂ.{g'\ Londichm HCA,:\'}’ Losy.

% HCPL;-—?J' 5‘“\)':}1%\.17 withte mgrmad A

LFim Rempy SemiRify PR eorrmad Lirasss
oo i : : 01244834 111 v&?‘
Sector 38, Gurgaoe, Haryana 122001, India  Phone : 0124-4141 414 Fax : 01244834 111 -&i‘;‘) 001, India Phone : 01264141414 Fax: 0

Sector 38, Gurgaon, Haryana 122

; e :
+ rneoggg;qy* Deptt. of ENT and Head Neck Surgery + mepanta|s Deptt. of ENT and Head Neck Surgery
Audiometric Evaluation i ~ Audiometric Evaluation
I
— Qo iB, % No. : «7472 UHID AR, 0.0 2. 28 417 ek 7?03
Patient Name:... “""WG‘&P‘R ........................ wg;......i!.‘.‘l%f_aa_ ............. Patient Nome.. . S bt b SN Oate . 12 | 0eg [ 4T, )22 o,
Age/Sex: GG xna/Male consuttant: D Ames Maclla Age/sen... 6.6 oo .42 c 3
Brief History .. ,[,2134}-- 18/3)12 Brief History e F G .
Frequency J0k) Frequency ficHz)
23 5 11523 46 810 Reference 2 e B S e 008 5 Reference
=10 T 1] Weber s | vt et » I [Weber oo T
:n | l_l_l; P [ N ey ey 10 - . ’_ P i e ":\; T3l e :ﬁ
£ T, wlol< W [2]a]C =] 2 ~ i il e e mlo[< WP [#lelC Al 0]a
2: T T % | = s RERE g % 4 “"‘;k. ul«]> [nfafe]a]gli]a
e 1= e =
S . Stimul | At | 1 | % | Response (o St | #t | | 6 | Besponse
&0 . 70
2 0
L 0.
» 100
100 10
110 120
120 130
10 we—— ] s Teone Decay
| zm__ | e il PP il = AP~ P W T o |5 [ie [
-.'.—1 ‘;'uﬂ Tyme t;:. m "““'“"':; = [ T III [u = 'ﬁ{ I jomy | po | awen) ;:EL 5 1
=13 . ] o - -
. Interpretation : )
Interpretation: Re: R4S ‘)l“\&é'“‘“'-f*f"g heani cg. f0gs o .
Lo Huasey Secwibihy aia el Qintdy Rt - AL Condmchin Ranying Losy.

Sector 38, Gurgaon, Haryana 122 001, India Phone : 01244141414 Fax - 01244834 111 www madanta.org

S N L Heas Sm}mﬁg . crthin oyl limaid— %
\ COg & Soctor 38, Gurgaon, Haryana 122 001, India  Phone : 0124-4141 414 Fax: 0124-4834 111 ﬂ“?w

Corticosteroid concentrations vary widely between studies; most The frequency of IT steroid administration also varies widely
studies on IT corticosteroids refer to dexamethasone 10 to 24mg/mL  between studies, from self-administration by the patient across a
and solumedrol 30 mg/mL and higher. Higher concentrations appear  pressure-equalizing tube (PET) several times per day to physician
to have better outcomes. administered for several consecutive days to once weekly or

less. Moreover, IT corticosteroids have been reported as primary,
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secondary, or salvage treatment. Although with less potential toxicity
than systemic corticosteroid treatment, IT corticosteroids can also
have adverse effects. These are infrequent but include pain, transient
dizziness, infection, persistent tympanic membrane perforation, and
possible vasovagal or syncopal episode during injection, cost, and
multiple office visits.

The steroids are delivered to the middle ear and then absorbed
and diffused through the round window membrane into the inner
ear. Intratympanic steroids may be delivered via a needle through
the tympanic membrane or may be placed into the middle ear
through a tympanostomy tube or a myringotomy (incision in the
eardrum). Steroids may also be delivered to the round window
via a microcatheter, a MicroWick,” hydrogel applications, and
nanoparticles. Transtympanic needle or tympanostomy tubes are the
most frequently used.?® The IT delivery route has additional benefit
of avoiding the considerable side effects of further systemic steroid
therapy.

Intratympanic steroids very rarely cause changes in serum glucose
levels in patients with diabetes.”’” They may also be given to patients

Table | Treatment Strategy followed on patient

Copyright:
©2017 Taneja et al. 0

with cataracts, myasthenia gravis, and glaucoma.”® The principal
risk appears to be a persistent tympanic membrane perforation at
the injection site. This complication, however, is rare and frequently
resolves spontaneously or with a paper patch myringoplasty in the
office. Existing studies showed considerable variability in the dose
and concentration of steroids administered, the timing, frequency, and
total number of injections (ranging from one to several to continuous);
and drug selection (dexamethasone and methylprednisolone).'® This
high degree of variability makes it difficult to compare the results
across studies. Despite this variability, 3 of the 4 RCTs evaluating
intratympanic steroids as salvage therapy found that IT steroids
improved hearing outcomes beyond placebo. Hearing improvement
occurred in 53% to 90% of patients.?>* Table 2.

IT steroids are to be started on the 1st day when patient approaches
the doctor. It can be used as a main stay of treatment or as an adjuvant
treatment with other modalities.

IT steroids have been proven to play an essential role in Meniere’s
disease and autoimmune inner ear disease apart from SSNHL

26th February- 9th March
9th March

I1th March

14th March

18th March

21st March

18th April

Oral Steroids (4mg/ml Dose)
Inj Dexamethasone intratympanically

Profound Hearing Loss
Profound Hearing Loss

Inj Dexamethasone intratympanically
Inj Dexamethasone intratympanically
Inj Dexamethasone intratympanically
Inj Dexamethasone intratympanically

Moderate Hearing Loss
Mild Hearing Loss
Normal Hearing

Table 2 Comparison of various modes of instilling IT steroids with their results

IT Dexamethasone (4mg/mL) injected through
anteroinferior portion of the TM with a 30
gauge needle.

Shikowitz [4]

Parnes, et al. [9] mg/mL).

IT steroids administered through PET after

posteroinferiortympanotomy. Four applications of

Gulya [I1]
(2 mg/mL) were placed over a
10 — 14 day period.

IT methylprednisone (40 mg/mL) or dexamethasone (2

either methylprednisone (62.5 mg/mL) or dexamethasone

Max benefit achieved by profound shnl patient
All patients showed almost complete recovery

50% recovery rate overall, with 12.5% full recovery in the group

treated with methylprednisone.

44% had improvement in PTA by an average of 15.2 dB at follow
up.

IT steroid therapy via microcatheter continuous infusion.

A 1.5 — 2.0 mm microcatheter was
Kakehata, et al. [19] infusion pump with methylprednisolone
(62.5 mg/mL) delivered for 14 days at a rate of 10
microliters per hour

Microcatheter placed near roun window and they
perfused methylprednisolone (62.5 mg/ml)
continuously at 10 pl/h for 10 d

Borden RC, et al.
[23]

placed into the niche and connected to a continuous

83% of these had improved SDS with 66% returning to normal
hearing

Hearing threshold of all the patients was improved by from 16.25
to 25.00 dB

MicroWick. Placed through a posteroinferiormyringotomy,

measuring |mm diameter by 9mm
Silverstein, et al.
[25] through the myringotomy while keeping

length, is placed into the RW niche.A PET is then placed

At least 10 dB PTA in 23%, and 35% improvement in SDS by at
least 15%.

the MicroWick within its lumen. Dexamethasone (4 — 24

mg/mL) may then be instilled into the ear.

IT dexamethasone (4 mg/mL) delivered through a

Ho HG, et al. [29] myringotomy at the posterior TM with a 22

applications.

IT dexamethasone (0.3 cc of 24 mg/mL) via 27 gauge

Battista, et al. [14] needle. Four injections were given

over a |4 day period

gauge needle (0.4 — 0.7 mL), placed once weekly for three

The recovery for severe SSNHL was 44% and profound SSNHL
was 9.5%.

8% returned to normal hearing and 12% partial hearing recovery.
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Table Continued...

Xenellis, et al. [30]

Case

IT methylprednisolone (40 mg/mL) with a 2| gauge
needle, four times over |5 days.

0.9ml IT dexamethasone with 0.Iml Xylocaine instilled in

middle of inferior quadrant.
5 doses given over a span of |4days.

Copyright:
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47% treated with IT steroids had improvement in PTA of at least
10 dB.

Max benefit achieved

Patient showed complete recovery

Learning points

a.

Although the effectiveness of steroids in the treatment of
ISSHL remains unproven, we recommend more than 3 doses of
intratympanic steroid in cases where patients start showing signs
of improvement.

. IT steroids are to be started on the first day when the patient sees

the doctor. It can be used as a main stay of treatment or as an
adjuvant treatment with other modalities.

. Effectiveness depends on the dose and concentration of steroids

administered, the timing, frequency, and total number of
injections (ranging from one to several to continuous); and drug
selection (dexamethasone and methylprednisolone).
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