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ABSTRACT

In the practices of otorhinolaryngology, idiopathic sudden sensorineural hearing loss
(ISSNHL) is considered to be an otological emergency. Unfortunately there is no
standard protocol to treat patients with ISSNHL. Systemic glucocorticoid 1s the most
commonly used treatment for ISSNHL. The intratympanic (IT) steroid injection
technique was introduced to decrease the side effects of the usage of systemic steroid
and assuming a higher concentration of corticosteroids into the affected cochlea. In
this study over 15 month’s periods, we evaluated the hearing outcome of the systemic
corticosteroids therapy (SCT) and high dose intratympanic (IT) methylprednisolone
(62.5mg/mL) as a salvage therapy among the ISSNHL. In total of 4436 patients
visited our outpatient clinic, there were thirty-six (0.81%) patients diagnosed to have
ISSNHL. After given two weeks of SCT, there were eighteen of 32 (56.3%) patients
had hearing improvement of more than 10dB. The other fourteen (43.7%) patients
had hearing improvement less than 4dB. Twelve patients were recruited into weekly
intratympanic methylprednisolone for three weeks. During one month follow up after
completion of IT therapy, six of 12 patients (50%) showed more than 10 dB
improvement in the PTA with the median of 19.37dB (P<0.05). 33.3% of patients had
more than 20dB hearing improvement. Almost all patients in this study had
improvement from the symptoms of tinnitus and’ vertigo.. High dose intratympanic
methylprednisolone after failure of SCT had significant improvement in the patients’
hearing outcome during one month follow up. The intratympanic therapy not only
improves the patients’ hearing but in addition reduces the symptoms of tinnitus and

vertigo.

Keywords: sudden hearing loss, intratympanic, methylprednisolone, steroids




ABSTRAK

Dalam bidang otorhinolaryngology, kehilangan pendengaran sensorineural secara
tiba-tiba tanpa sebab-sebab yang diketahui (ISSNHL) boleh dianggap sebagai
penyakit kecemasan. Malangnya tidak terdapat protokol yang standard untuk
merawat pesakit ISSNHI.. Steroid sistemik adalah rawatan yang paling biasa
digunakan untuk merawat [SSNHL. Teknik suntikan steroid melalui gendang telinga
(IT) telah diperkenalkan untuk mengurangkan kesan-kesan sampingan dari
penggunaan steroid sistemik dan juga steroid yang lebih tinggi dapat meresap ke
dalam koklea yang terjejas. Dalam kajian ini yang mengambil tempoh lima belas
bulan, kita menilai hasil pendengaran terapi sistemik steroid (SCT) dan
methylprednisolone (62.5 mg/ml) suntikan melalui gendang telinga (IT) sebagai
terapi Salvaj (menyelamat) dalam rawatan ISSNHL. Secara keseluruhan terdapat
4436 pesakit melawat pesakit luar klinik kami, di mana tiga puluh enam (0.81%)
pesakit didapati mempunyai penyakit ISSNHL. Selepas diberikan dua minggu SCT,
lapan belas daripada 32 (56.3%) pesakit mempunyai peningkatan pendengaran yang
lebih daripada 10dB. Empai belas (43.7%) pesakit mempunyai peningkatan
pendengaran kurang daripada 4dB. Dua belas pesakit telah berjaya dirawat dengan
suntikan methylpredniscolone IT mingguan seIarﬂa tiga minggu. Semasa satu bulan
selepas selesai terapi IT, enam daripada 12 pesakit (50%) menunjukkan lebih
daripada 10 dB peningkatan pendengaran dengan median 19.37dB (P < 0.05).
Sebanyak 33.3%  pesakit mempunyai lebih daripada 20dB  penambahbaikan
pendengaran. Hampir semua pesakit dalam kajian ini mempunyai peningkatan dari
gejala-gejala tinnitus dan vertigo. Suntikan methylprednisolone (62.5mg/mL) IT

selepas kegagalan SCT mempunyai peningkatan signifikan secara klinikal dan
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statistik dari segi pendengaran pesakit. Terapi IT ini bukan sahaja meningkatkan
pendengaran pesakit tetapi dapat juga mengurangkan gejala-gejala tinnitus dan

vertigo.

Kata kunci: pendengaran hilang tiba-tiba, intratympanic, methylprednisolone, steroid
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CHAPTER 1

INTRODUCTION

1.1 EPIDEMIOLOGY

In the practices of otolaryngology and audiology, Idiopathic Sudden
Sensorineural Hearing Loss (ISSNHL) is considered to be an otological emergency.
According to the American Academy of Otolaryngology — Head and Neck Surgery,
ISSNHL is defined as a decline in hearing over a period of 72 hours or less, and affects 3

or more frequencies by 30 dB or greater.

Approximately 5-20 persons in 100,000 populations of patients who suffer from
ISSNHL consult an otolaryngologist yearly. Nevertheless, as many patients recover their
hearing within a few days and do not seck medical care, true incidences of Sudden

Hearing Loss (SHL) are probably under-reported (1, 2).

ISSNHL is equal in sex distribution, common in in patients between the ages of
30 and 60 years, and can cause many negative impacts to the patient. Sudden
Sensorineural Hearing Loss (SSNHL) may lead to the primary symptoms of impairment
in localisation of sound, comprehension of conversations in a noisy environment, and

enjoyment of stereo music. The primary symptoms may then cause secondary symptoms




such as anxiety, inadequate coping with illness, psychogenic disturbances, and an

impaired quality of life (3, 4).




1.2 AETIOLOGY OF SUDDEN SENSORINEURAL HEARING LOSS

The aetiology of SSNHL falls into one of several broad categories including
autoimmune, infections, metabolic, neoplastic, neurologic, traumatic, and vascular. In
terms of frequency, a meta-analysis of 23 studies of SSNHL, revealed that the causes of
SSNHL 1dentified were infectious (13%), otologic (5%), traumatic (4%), vascular or
hematologic (3%), neoplastic (2%), and others (2%) (4, 5).

Due to a considerable amount of circumstantial evidence, viral infection is
considered to be the leading cause of SSNHL. This is because Upper Airway Infections
(UAI) and intracranial infections may reach the inner ear 9through the blood (stria
vascularis) and through the cochlear aqueduct or internal acoustic meatus (IAM). Such
damages caused by acute viral infections, latent infections, and their reactivation may
also explain the lesions found in most SSNHL patients. The common viruses involved
are herpes simplex, herpes simplex 2, varicella-zoster (VVZ), cytomegalovirus and the

Epstein-Barr (6).

Due to the fact that the cochlea is mainly supplied by a single artery — the
labyrinth artery (also a terminal artery), the inner ear is very prone to circulatory
alterations. Some vascular and hematologic pathology have been associated with
SSNHL such as emboli, transient ischemic attacks, sickle cell anaemia, and subdural
hematoma, et cetera. These pathologies decrease the blood supply to the cochlea hence
decreasing intracochlear oxygen levels. This kind of obstruction can cause either a
transient of permanent loss of hearing as cochlear structures are rather sensitive to even

short periods of hypoxia (7).

The concept of autoimmune causes of SSNHL was introduced by McCabe
(1979) as a cause of sudden of progressive deterioration in hearing due to the existence
of antibodies against antigens in the inner ear, and also the presence of immune

complexes in the stria vascularis, and endolymphatic sac & duct (8).




The rupture of one of the labyrinthine windows (oval and round) would cause a
loss and perilymph and consequent change in pressure in the relation between with both
perilymph and endolymph. This does not occur spontaneously but occurs after sudden
changes in pressure in the middle ear, especially during cases of head injuries,

barotrauma, stapedecomies, or intense physical exercise (8, 9).

Acoustic Neuroma which is the most common tumour in cerebellopontine angle
may cause SSNHL. The incidences of acoustic neuroma in patients with SSNHL range
from 0-25%, although most studies find at least one or two within their groups of
patients (10). »




1.3 TREATMENT OF IDIOPATHIC SUDDEN SENSORINEURAL HEARING
LOSS

Considering that there is no standard protocol or universally accepted way to
treat patients with ISSNHL, various therapies and agents such as steroids (systemic and
local intratympanic), plasma- expander, antiviral agents, anticoagulants (reduction of
acutely elevated plasma fibrinogen), vasodilators, anti-inflammatory agents, diuretics,
vitamins, hyperbaric oxygen therapy, and topical insulin-like growth factor therapy have
been proposed as therapeutic agents to treat sudden SNHL. It is not easy to assess the
efficacy of detailed studies and individual agents on ISSNHL as any evaluation versus
the natural history of the disease is complicated by the absence of a specific aetiology

and a short therapeutic window (11, 12).




1.3.1 CLUCOCORTICOIDS

Systemic glucocorticoid is the most commonly used treatment for ISSNHL as
most cases of ISSNHL are due to an infectious/inflammatory or autoimmune process. In
such cases, ISSNHL is usually treated with prednisolone or dexamethasone where the
recommended dosages are highly variable, ranging from 1-10 milligrams per kilogram
of body weight. Improvements in hearing after systemic corticosteroid therapy occurs in
50% of the patients but approximately 20% of the patients showed no improvement at
all. In cases of patients who do not benefit from systemic corticoid therapy, many

studies showed that recovery of hearing is poor (13, 14). ,

The early and late complications of systemic corticosteroid therapy are common
and are well-known to medical professionals and as such have led to a few

investigations on the use of topical therapies in the inner ear for its conditions.

Alternatively, intratympanic corticosteroid treatment by direct injection into the
middle ear as opposed to systemic corticosteroids is beginning to be more accepted in
the treatment of ISSNHL due to the low probability of systemic adverse events and also
due to the potential delivery of high concentrations of corticosteroid into the inner ear 4

(15).




1.3.2 INTRATYMPANIC THERAPY

Chronologically, Itoh reported on the use of intratympanic steroids for inner ear
disease when he treated patients for Meniere disease in 1991 while Silverstein first
reported on the use of intratympanic steroids for sudden SNHL in 1996. Other authors
have also described the use of intratympanic steroids in the treatment of sudden SNHL

(16,17) .

The intratympanic (IT) steroid injection technique was introduced to decrease the
side effects of systemic corticosteroids. Theoretically, IT steroid injection into the
middle ear cavity bolsters direct absorption of steroids througf; the round window hence
allowing a comparatively higher concentration of the steroid to reach the peritymph in
the inner ear without a systemic distribution. As opposed to systemic treatment,
intratympanic therapy acts specifically on the affected ear. Therefore, apart from glucose
intolerance and avascular hip necrosis, the unwanted effects of systemic corticosteroid
therapy are insomnia, irritability, pastritis, and altered humeor; all of which may be

avoided with intratympanic therapy (18, 19).

In the treatment of ISSNHL, IT steroid injection is commeonly used as salvage
therapy in cases where systemic steroid therapy is not successful. The reported
complications of intratympanic corticosteroid use though rare, include pain, vertigo,
otitis media, perforated fympanic membrane, chronic otitis media, and subsequent
hearing loss. Nevertheless, the main con of intratympanic corticosteroid use is the lack

of proof regarding its superiority over systemic corticosteroid therapy (20, 21).

The commonest steroids used intratympanically are dexamethasone followed by
methylprednisolone. In the literature, the concentration of the solutions used differs as is
the case with dexamethasone (2—4A mg/mL to 25 mg/ml.) and methylprednisolone (32
mg/mL to 62.5 mg/mL). The amount of corticosteroid injected in the middle ear in

various papers range from 0.3-0.5 mL, which is approximately the volume of the middle




ear. Furthermore, various administration modes for intratympanic corticosteroids also
exist such as transtympanic needle injection, myringotomy, myringotomy with a
ventilation tube, myringotomy with a special perfusion needle (Micromedics, Eagan,
MN), and implantable infusion pumps in the middle ear (Round Window m-Cath;
Durect Corp., Cupertino, CA) for continuous steroid release. Lastly, the treatment
duration, interval between injections, and the number of injections also differ among
authors. These range from a single dose to weekly intratympanic injections, steroid solu-
tions as drops applied by patients during several weeks, intratympanic injections several

times a week, or implantable infusion pumps (22, 23, 24).

In Malaysia, two studies were done in ISSNHL. First study was done by Amin et
al on the University Hospital Experience in ISSNHL in year 1993 (25). Second study
was done by Tiong et al on the prognostic indications for ISSNHL in year 2005 (26).
However, there is no study done on IT corticosteroids injections. This study will be the
first in Malaysia by using high dose intratympanic methylprednisolone (62.5mg/mL) and
hopefully we can provide a protocol for managing ISSNIL.




1.3.3 INTRATYMPANIC CORTICOSTEROIDS INJECTIONS FOR TINNITUS
AND VERTIGO IN ISSNHL

In ISSNHL, tinnitus is the most common associated symptoms and studies
reported tinnitus seen in 72-84% patients (27). This tinnitus is unexpected, may be
perceived as a frightening experience and sometimes precedes the onset of hearing loss.
Some studies showed that tinnitus incidence decreased from 70% to 30% after 7 to 10
days SCT. On the other extreme, some studies showed that small to moderate reductions

in tinnitus incidence after 7- 10 days SCT (27, 28).

Barnard et al first descripted the IT injection for tinnitus in year 1940 followed
by Trowbridge reports in year 1949 and treated tinnitus with IT ethylmorphine. Then it
took several decades for the concept of IT tinnitus therapy to resurface. Firstly it was
started with IT lidocaine and then subsequently shifted toward IT corticosteroid in
treating tinnitus (29, 30). The most common side effect of IT lidocaine was almost all of
the patients experienced vertigo during IT injections. Thus, IT lidocaine was hardly used

for treating tinnitus due to its unacceptable vertigo and only transient efficacy (31).

Up to 40% of the ISSNHL patients complain of dizziness, vertigo,
disequilibrium, and imbalance or Meniere’s like vertigo. Meniere’s disease is usually
diagnosed clinically by low frequency hearing loss, episodic vertigo, tinnitus and car
fullness. There are many options of management in treating Meniere’s disease like
lifestyle modification, antiviral, steroids endoiymphatic sac decompression and
vestibular nerve section. Studies suggested that intratympanic steroid is a good modality
In treating patients with Meniere disease because of the aetiology of immune mediated

(31, 32).




2.1 GENERAL OBJECTIVES

15t March 2015 to 30™ June 2016.

CHAPTER IT

OBJECTIVES

10

To evaluate the hearing outcome of the high dose I'T methylprednisolone therapy
with PTA among ISSNHL patients after failure of systemic steroid therapy presented to
otorhinolaryngological outpatient clinic in KPJ Ampang Puteri Spectalist Hospital from
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2.2 SPECIFIC OBJECTIVES

1. To obtain the percentage of ISSNL patients in otorhinolaryngological

outpatient clinic in Ampang Puteri Specialist Hospital from 1% of March 2015 to
30% of June 2016.

2. To obtain the treatment outcome of systemic corticosteroid in treating SSNHL
patient.

3. To study the hearing thresholds based on pure tone audiogram average at 500,
1000, 2000, and 4000 Hz pre and post-therapy.

4. To assess the treatment outcome by PTA in 1 month after the completion of both
systemic corticosteroids and IT therapy.
5. To generate a guideline/protocol of IT steroid therapy in treating ISSNHL

patients in private hospital.
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RESEARCH HYPOTHESIS

Intratympanic methylprednisolone as salvage therapy improves hearing for ISSNHL :

patients after failure of systemic steroid therapy:.




CHAPTER II1

MATERIALS AND METHODS

3.1 STUDY DESIGN AND SAMPLING

This clinical descriptive study was approved by the KPJ University College
(KPJUC) Ethical Committee. The study was carried out in the otorhinolaryngology
clinic, KPJ Ampang Puteri Specialist Hospital from 1% of March 2015 to 30™ June 2016.
Universal sampling technique was used in this study. Those patients aged between 18 to
60 years old who were presented with symptoms of sudden hearing loss proceeded with
full history taking and physical examinations. It was then followed by PTA assessment
and MRI brain/internal auditory meatus. Patients who fulfilled the inclusion and
exclusion criteria were recruited into the study. All ISSNHL patients were offered a 2
weeks course of systemic corticosteroid therapy. After systemic steroid therapy, the
patients showed a poor recovery of less than 10dB in the mean hearing level, based on
pure-tone audiometry (PTA) at four tested frequencies (500Hz, 1.0 kHz, 2.0 kHz, and
4.0 kHz) were recruited into the IT methylprednisolone study. Inform consent was

obtained from all participants before entering the study.
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3.1.1 INCLUSION CRITERIA

Consented patient

Age of 18 to 60 years old.

Sensorineural hearing loss (HL) of more than 30 dB appearing on at least three
consecutive frequencies within 3 days without clear reasons; normal or near
normal hearing in the contralateral ear.

Recovery of less than 10 dB after initial systemic steroid treatment for two
weeks

Initial corticosteroid therapy was started in less than 2 weeks after the onset of

the hearing loss.

3.1.2 EXCLUSION CRITERIA

Recurrent or fluctuate SSNHL

Retro-cochlear disorder such as acoustic neuroma and space occupying lesions
evidenced on magnetic resonance imaging

Previous surgery in the affected ear

Acute or chronic otitis media on otomicroscopic examination

Known causes of hearing impairment including Meniere’s disease, autoimmune
HL, trauma, radiation induced, noise-induced HI, physical trauma and
barotrauma or any other identifiable aetiolo gy for sudden hearing loss.

Absolute contraindications for systemic corticosteroids




3.2 DATA COLLECTION

All recruited samples that fulfilled the inclusion and exclusion criteria during the
study period were selected and proceeded with complete history taking, ENT clinical
examinations includes otomicroscopic examinations and pre-therapy PTA. Magnetic
resonance imaging (MRI) examinations of brain/cerebellopontine angle and internal
auditory meatus was performed in all the patients to rule out structural or retrocochlear

pathology, such as acoustic neuroma, stroke or demyelinating disease.

#

3.2.1 SYSTEMIC CORTICOSTERIODS TREATMENT AND OUTCOMES

All the ISSNHL patients were given a two weeks course of systemic steroid
therapy either oral prednisolone 1mg/kg/day or intravenous dexamethasone for 2 weeks.
The dose for tablet prednisolone was 30mg BD for 5 days, followed by 25mg BD for 3
days, then 20mg BD for 3 days, then 15mg BD for 3 days. For IV dexamethasone, we
were giving 4mg TDS for 5 days, then convert to oral prednisolone tapering dose as
described above. Esomeprazole 40mg BD for two weeks was given to the patients with

the risks of developing gastritis.

The primary outcome measure for systemic steroid therapy was the proportion of
patients showing hearing improvement based on PTA average at four tested frequencies

(500, 1000, 2000 and 4000 Hz).

PTA is repeated after completion of systemic steroid therapy and the patients with less
than 10dB improved in PTA average at four tested frequencies (500, 1000, 2000 and
4000 Hz) were included in the I'T methylprednisolone study.
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3.3 PROCEDURES/TECHNIQUES OF INTRATYMPANIC
METHYLPREDNISOLONE INJECTION

1. Prior to the procedure, explanation about the risks and expectations about the
procedure were given to the patients. Then, a written informed consent was taken

from the patient.

2. PTA was performed prior to the IT methylprednisolone injection and at one

month follow up after completion of IT injections.

3. Examinations of ears done under microscope to confirm the intact tympanic

membrane and middle ear status.
4. All the debris or ear wax in the external ear canal were cleaned.

5. The patient was in the supine position, with the head tilted 45 degree to the
healthy ear side. Under a microscope guidance, local anaesthesia was
administrated using EMILA 5% cream (lgram contains Lidocaine 25mg &

prilocaine 25mg) on the tympanic membrane and outer ear canal.

6. Patient need to wait 45 minutes to allow sufficient time for the local anaesthesia

to take effect before suction it out under microscope guidance.

7. Under microscope guidance, a 3cc syringe filled with Methylprednisolone
(62.5mg/ml) attach to a 25G spinal needle, and 0.3-0.5 mls injected into middle

ear cavity at the anteroinferior quadrant of the tympanic membrane.

8. Patient then lies laterally on the healthy site for 30 minutes. Patient is instructed
to avoid yawning, coughing, and speaking for 30 minutes after injections to

minimise drainage out of methylprednisolone from the middle ear cavity via the

Fustachian tube.
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3.3.1 DEFINITION OF IMPROVEMENT (ANALYSIS OF RECOVERY) FOR
INTRATYMPANIC METHYLPREDNISOLONE INJECTION

The pure tone audiogram performed prior to first Il methylprednisolone
injection, prior to second IT methylprednisolone injection, prior to third
methylprednisolone infection, and 1 month after completion of IT methylprednisolone
therapy. A 10dB hearing improvement considered a good hearing outcome
improvement. A 20 dB improvement or the hearing thresholds below 20dB (normal
hearing) tn the PTA average at 0.5, 1.0, 2 and 4 kHz considers the intervention a

successful.
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3.4 STATISTICAL ANALYSIS

IBM SPSS statistics version 23 and Microsoft Excel was used for data analysis.
The comparison of mean PTA average before and after SCT and IT methylprednisolone

therapy were assessed with Wilcoxon Signed Rank Test. A p value < 0.05 was ?
considered significantly different '




3.5 STUDY FLOW CHART:

20

Patients visited to ORL outpatient clinic, KPJ

June 2016)

Ampang Puteri Specialist Hospital (March 2015-

J

e Complete history taking and physical
examination

e PTA assessments

¢ Blood investigations

e MRI Brain/IAM

ﬂ

Patients diagnosed with ISSNHL, N=36

ﬂ 2 weeks SCT ﬂ 2 weeks SCT

!

Good hearing Poor hearing Refused for SCT or
improvement after 2 improvement after 2 absolute contraindicated
weeks course of SCT weeks course of SCT for SCT
(N=18) (N= 14) (N= 4)
Discharge from Weekly Intratympanic 2 patiegts underwent
outpatient clinic Methylprednisolone direct IT
(62.5mg/ml) for 3 weeks methylprednisolone
therapy and 2
(N=12) discharged
Data Collections and Data
analysis:
Serial PTA assessments at
presentation, after completion
of SCT and prior to each IT Final Thesis
methylprednisolone injections @ Report
Figure 1: Study Flow Chart and at 1 month follow up
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CHAPTER IV

RESULTS

4.1 DEMOGRAPHICS

Among the total of 4436 patients visited to the otorhinolaryngology outpatient
clinic during our study period, there were thirty six (0.81%) patients diagnosed to have
idiopathic sudden sensorineural hearing loss (ISSNHL) and fulfilled the inclusion and
exclusion criteria. There were twenty three (63.9%) female patients and thirteen patients

(36.1%) were males. Thirty two patients completed the two weeks of systemic

corticosteroids therapy. Two patients offered direct to intratympanic methylprednisolone
injection due to presence of contraindications for systemic corticosteroids. Two of thirty
six patients were refused for both systemic corticosteroids and intratympanic steroids

injections (table 1) (Figure 2).

In our study, 77.8% of patient diagnosed to have ISSNHIL without having co-

morbid. The commonest co-morbid was diabetes in which seen in nine of 36 (25.0%)

patients followed by hypertension seen in six patients (Table 2).
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The most common associated symptoms in our patients were tinnitus seen in
twenty eight of 36 patients (77.8%) and followed by vertigo seen in eight of 36 (22.2%)
patients (Table 3). About 11.1% of patients had associated upper respiratory tract
infection symptoms. There was only one patient (2.7%) had associated otalgia (Table 3).




Table I: Patients with the diagnosis of Idiopathic Sudden Sensorineural Hearing Loss

Number of patients visited | 4436
ENT outpatient clinic (January ’

2015 ~March 2016)

Number of patients with | 36

ISSNHL

Percentage of ISSNHL seen in | 0.81%

ENT outpatient clinic

23




24

No of ISSNHL
Patients
0.81%

Total No of Out-
Patient Visit
99.19%

Figure 2: Percentage of ISSNHL seen in Out-
Patient Clinic
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Table 2: Co-morbidities
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Co-morbidities

Number (N=36)

None 28 (77.8%)
Type 1I Diabetes Mellitus 9(25.0%)
Hypertension 6 (16.7%)
Thyroid disorder 3 (8.3%)
Pregnancy 1(2.8%)




Table 3: Associated symptoms seen in ISSNHL.
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Associated symptoms

Number (n=36)

Tinnitus 28 (77.8%) ’
Vertigo 8 (22.2%)
Upper respiratory tract infections 4 (11.1%)

Otalgia

1(2.7%)




4.2 HEARING OUTCOME AFTER SYSTEMIC STEROIDS
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There were thirty two patients completed two weeks of systemic corticosteroids

therapy. There were eighteen of 32 (56.3%) patients regained normal hearing or had

improvement of more than 10dB in PTA average measurement. However, there were

fourteen (43.7%) of patients had poor improvement in the PTA average of less than

10dB (Table 4).
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43 INTRATYMPANIC METHYLPREDNISOLONE THERAPY AFTER
FAILURE OF SYSTEMIC CORTICOSTEROIDS THERAPY

There were fourteen patients eligible for intratympanic steroids therapy.

However, two patients not keen for intratympanic injections. Therefore, only twelve

recruited into intratympanic methylprednisolone therapy. The mean age of this group

was 43.4 years (range from 30 to 52) as shown in table 5. In our study, most of the

patients came to clinic early after they presented with sudden onset of hearing loss with
a mean days of 4.8. There were two patients came to clinic during the first day, two
during the second days, two during the third days and there was one came at twelve day

(table 6).




Table 4: Outcome of systemic corticosteroids.
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Outcome Number (n)

Regained normal hearing or more than | 18 (56.3%) ’

10dB improvement in PTA Average

No improvement of less than 10 dB | 14 (43.7%)

improvement in PTA average

Total 32 (100.0%)
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Table 5: The ages of patient underwent intratympanic methylprednisolone injections

Ages in years Number of patient
30 1

33 1

37 1

41 1

42 1 ’
43 |

44 1

48 I

50 2

51 1

52 1

Total: 12
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Table 6 Time of initial presentation to clinic in patients with intratympanic

methylprednisolone group

Time of presentation to clinic (days) Number of patients
1 2

2 2

3 2 i
4 1

5 1

7 1

8 |

10 |

12 I

Total: 12
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4.4 HEARING OUTCOME OF INTRATYMPANIC METHYLPREDNISOLONE
THERAPY

We compare the hearing outcome of the twelve patients who underwent
intratympanic methylprednisolone therapy by comparing the hearing thresholds at
presentation, after systemic corticosteroids and subsequently after intratympanic

methylprednisolone injections.

4.4.1 COMPARING OF HEARING OUTCOME AT PRESENTATION AND
AFTER SYSTEMIC CORTICOSTEROIDS

All our twelve patients showed no improvement or improvement of less than
10dB in the four-tone average PTA after completion of the two weeks systemic
corticosteroids therapy. Two of 12 patients (16.7%) showed no improvement in the PTA
average measured, ten patients showed improvement of less than 10dB. However, there
was no patient showed deteriorating of hearing outcome after the SCT. Mean PTA

average showed an improved of 4.17dB after the SCT (Table 7).
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Table 7: Comparison of PTA average at presentation and after completion of systemic

corticosteroids therapy.

Patient PTA average at PTA average after Outcomes:
presentation (dB) | systemic corticosteroids 1)More than 10 dB
(dB) improvement
11)No improvement
or Less than 10dB
improvement
1 31.25 31.25 No improvement
2 32.50 32.50 No improvement
3 33.75 31.25 Poor
4 35.00 32.50 Poor
5 42.50 38.75 Poor
6 60.00 55.00 Poor
7 66.25 62.50 Poor
8 66.25 60.00 Poor
9 70.00 61.25 Poor
10 86.25 78.75 Poor
11 86.25 81.25 Poor
12 95.00 90.00 Poor

Poor: 4.1dB gained.
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4.4.2 COMPARING OF HEARING OUTCOME BEFORE (COMPLETION OF
TWO WEEKS OF SYSTEMIC CORTICOSTEROIDS THERAPY) AND 1
MONTH AFTER COMPLETION OF INTRATYMPANIC
METHYLPREDNISOLONE THERAPY !

In this study, when comparing the hearing outcome before initiation of IT
therapy and at 1 month follow up after completion of IT therapy, six of 12 patients
(50%) showed improvement of more than 10dB in the PTA average with a mean of

10.72dB (table 8).

In the analysis of statistics, the Wilcoxon singed-rank test showed that
intratympanic (IT) methylprednisclone therapy after failed of SCT in ISSNHL did elicit
a statistically significant change in the PTA average before the initiation of IT therapy
and during follow up at 1 month after the completion of IT therapy (Z= -2.594, p=
0.009).

4.4.3 COMPARING OF HEARING OUTCOME DURING PRESENTATION
AND ONE MONTH AFTER INTRATYMPANIC METHYLPREDNISOLONE
THERAPY

In order to assess the total treatment outcome for our study group, we were
comparing the hearing outcome of the patients in terms of the 4-tone PTA average
during their first presentation to our clinic and during their one month follow up after
completion of IT methylprednisolone injections. The results were encouraging in which
seven of 12 patients (58.3%) showed improvement of more than 10dB in the PTA

average (Table 9).
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The improved in the hearing outcome was significant after completion of the

SCT and IT therapy. Our study showed that intratympanic (IT) methylprednisolone
therapy after failure of systemic corticosteroids therapy in ISSNHL did elicit a
statistically significant change in the PTA average before and after completion of

treatment (Z= -2.981, p= 0.003).

444 COMPARING THE STABILITY OF THE IMPROVEMENT OF THE
HEARING OUTCOME AFTER COMPLETION OF INTRATYMPANIC :
STEROID THERAPY AND SURING ONE MONTH FOLLOW UP ‘

In order to assess the improvement in the hearing outcome after completions of
therapy were remained stable during the 1 month follow up in the clinic. The changes in
the PTA averages was statistically insignificant as shown in the Wilcoxon Signed Ranks

Test (Z=-1.812 and P-value at 0.07) (Table 10).
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Table 8: Comparison of PTA average before initiation of intratympanic therapy (IT) and

at 1 month after completion of systemic corticosteroids therapy plus IT therapy.

Patient PTA  average  before | PTA average at | Qutcomes:
initiation of intratympanic | 1 month follow | 1)Good->10dB
methylprednisolone up (dB) improvement
therapy (dB) 11)Poor:<10dB

; improvement

1 31.25 26.25 Poor

2 32.50 18.75 Good

3 31.25 16.50 Good

4 32.50 27.50 Poor

5 38.75 27.50 Good

6 55.00 61.25 Poor

7 62.50 60.00 Poor

8 60.00 10.00 Good

9 61.25 60.00 Poor

10 78.75 73.75 Poor

11 81.25 00.25 Good

12 90.00 78.75 Good

Means 54.58 43.86 Good with

10.72db

improved.




Table 9: Comparison of PTA average at presentation and at 1 month after completion of

systemic corticosteroids therapy followed by IT therapy.

Patient PTA average

presentation (dB)

at

PTA average at 1
month after completion
of systemic steroids
followed by
Intratympanic

methylprednisolone

therapy (dB)

Outcomes:
)YGood-More than 10
dB improvement
ii)Poor: Less than 10dB

mmprovement

26.25

Poor

18.75

Good

16.50

Good

27.50

Poor

27.50

Good

61.25

Poor

60.00

Poor

10.00

Good

60.00

Good

73.75

Poor

66.25

Good

78.75

Good

Means 58.75

43.86

14.89dB improved
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Table 10: Comparison of PTA average after completion of therapy (both SCT and IT)

and at 1 month follow up

Patient PTA average after completion of | PTA average at 1
therapy (both SCT and IT) (dB) | month follow up (dB)
1 2375 26.25
2 20.00 18.75
3 16.25 f 16.50
4 26.25 27.50
5 25.00 27.50
6 58.75 61.25
7 58.75 60.00
8 10.00 10.00
9 53.75 60.00
10 71.25 73.75
11 66.25 66.25

12

81.25

78.75

43.87
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4.4.5 HEARING OUTCOME ACCORDING TO THE LEVEL OF HEARING
LOSS

The hearing outcome tmproved for all the mild, moderate and severe-profound

hearing loss groups. Mild hearing loss group had a 10.9dB improved, moderate hearing
loss improved by 19.07dB and severe-profound improved by 14.69dB (Figure 2).

4.4.6 HEARING OUTCOME AT PRESENTATION AND AFTER SCT AND IT
INJECTIONS

We compared the hearing outcome after SCT and each IT and found out that all
the hearing outcomes improved after each IT injections with significant P values range
from 0.002 to 0.007. The most significant improvement happen after the third IT therapy
(P=0.002) in table 11.

4.4.7 HEARING THRESHOLDS BEFORE AND AFTER IT INJECTIONS IN
EACH FREQUENCY

We included the hearing thresholds before and after IT injections in the four
frequencies tested (500Hz, 1000Hz, 2000Hz and 4000Hz). 500 Hz frequency had the
highest gain of 14dB before and after IT therapy (P=0.05) followed by 4000Hz at
11.67dB gained (P=0.03), then 2000Hz at 7.22dB (P=0.02) and lastly 1000Hz at 6.67dB
gained (P=0.01} in table 12.
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) ' !  Level
Mild Moderate severe-profound

Figure 3 Mean PTA average pre and post-therapy according to the level of

hearing loss.




Table 11: Hearing outcomes after SC'T and each IT.
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Duration Mean of PTA (dB) P-value
After SCT 56.37 0.005
After first IT therapy 55.87 0.007
After second IT therapy 50.95 0.005
After third IT therapy 48.50 0.002
At 1 month follow up 50.00 0.002




Table 12: Hearing Thresholds before and after IT injections in each frequency
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Frequency Pre-therapy Post therapy | PTA mmproved P-value
(Hz) (Mean PTA, (Mean PTA, (dB) {Wilcoxon
dB) dB) Test)
500 66.00 52.00 14.00 0.05
10600 63.89 57.22 6.67 0.01
2000 62.22 55.00 7.22 0.02
4000 60.00 48.33 11.67 0.03
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4.5 TREATMENT EFFECT IN TINNITUS AND VERTIGO AFTER IT
METHYLPREDNISOLONE INJECTIONS

In this study, seven of 12 patients (58.3%) had tinnitus during the presentation.
After IT methylprednisolone injections, the tinnitus reduced from 58.3% to 8.3%.

Four out of 12 (25%) patients presented with vertigo. However after IT

methylprednisolone injections, only one patient (8.3%) had persistent vertigo (Figure 2).
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Figure 4 Treatment outcomes in tinnitus and vertigo after IT methylprednisolone
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CHAPTER VY

DISCUSSIONS

5.1 DEMOGRAPHICS

Idiopathic Sudden Sensorineural Hearing Loss (ISSNHL) is censidered to be an
otological emergency. Approximately 5-20 persons in 100,000 populations of patients
who suffer from ISSNHL consult an otolaryngologist yearly. ISSNHL 1s equal in sex

distribution, common in in patients between the ages of 30 and 60 years (33, 34).

In our study, there were in total of 4436 patients visited to the
otorhinolaryngology outpatient clinic during study period, thirty six (0.81%) patients
diagnosed to have idiopathic sudden sensorineural hearing loss (ISSNHL). There were
twenty three (63.9%) female patients and thirteen patients (36.1%) were males. Thirty
two patients completed the two weeks of systemic corticosteroids therapy. Two of 36
patients refused for both systemic corticosteroids and intratympanic steroids injections.
The commonest co-morbid was diabetes in which seen in 9 of 36 (25.0%) patients

followed by hypertension seen in 6 patients. The most common associated symptoms in




46

our patients were tinnitus seen in 28 of 36 patients (77.8%) and followed by vertigo seen

in 8 of 36 (22.2%) patients.

5.2 COCHLEAR PHARMACOKINETICS

There is increase production of inflammatory mediators and stress hormones as a
result of abnormal activation of cellular stress pathway in ISSNHL. Latest literatures
showed that the increase of the inflammatory mediators and other stress related proteins
occurred in ISSNL can disrupt the hemostatic balance of the cochlea and cause sudden
sensorineural hearing loss. The administration of corticosteroids in the treatment of
ISSNHL helps in protects the cochlea from the harmful effects of inflammatory
cytokines by down-regulation of local pro-inflammatory cytokines such as IL-1, IL-6
and tumour necrosis factors. Corticosteroids help in up-regulati.on of aquaporins,
increasing Na"-K* exchange mechanism in the striae vascularis and direct effect on
connexion-protein expression. Thus, corticosteroids can increase cochlear blood flow,
neuprotective, antioxidants and anti-apoptotic effects on the cochlear nerve in ISSNHL

(35, 36).

The main advantage of the intratympanic steroids injections is the avoidance of
systeric absorptions of the corticosteroids and prevents the patients from the systemic
side effects of corticosteroids. The second main advantage of the corticosteroids
administered intratympanically is it may attain high concentrations in the perilymph,
higher than when administered intravenously or orally. This believes higher
concentration of corticosteroids able diffused into cochlea and gives a better outcome in

the treatment of ISSNHL (37, 38).

Some studies showed that dexamethasone diffuses well through the round

window (39, 40). In our study, we chose methylprednisolone because previous study by
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Parnes’s et al demonstrated that it had a higher concentration and proved to remain
longer in the perilymph (41). This can be explained by the molecular weight of the
dexamethasone, 392461 g/mol which is smaller than methylprednisolone,
466.525g/mol. Thus, methylprednisolone diffuse slower via the round window. Ho et al
study in year 2004 showed that weekly intervals of IT corticosteroids for three injections

proven to be better compared to the first two injections. Thus, weekly IT

methylprednisolone (62.5mg/ml) for three weeks was used in this study.
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5.3 HEARING OUTCOME OF SYSTEMIC CORTICOSTEROIDS THERAPY
FOR IDIOPATHIC SUDDEN SENSORINEURAL HEARING LOSS

In our study, after the two weeks course of systemic corticosteroids therapy,
there were 18 of 32 (56.3%) patients regained normal hearing or had good improvement
of more than 10dB in PTA average measurement. However, there were 14 (43.7%)
patients had poor improvement in the PTA average after completion of the systemic
corticosteroid therapy. This was comparable with the previous studies done in which 45-

75% of patients regained normal hearing after SCT (42, 43, and 44).

There were 14 (43.7%) of patients eligible for intratympanic steroids therapy and
two- of them refused for IT therapy. Therefore, we recruited 12 patients into
infratympanic methylprednisolone therapy. The mean age of this group was 43.4 vears
(range from 30 to 52 years). All the patients in IT group presented to clinic in less than
14 days after the onset of the sudden hearing loss. These early presentations to the clinic
of less than 2 weeks was important because many studies showed that initiation of the
corticosteroids therapy in less than 14 days gave a better hearing outcome after

completion of the corticosteroid therapy (45, 46).




5.4 HEARING OUTCOME OF INTRATYMPANIC METHYLPREDNISOLONE
THERAPY

In comparing the hearing thresholds of the patients after completion of SCT and
the hearing thresholds during one month follow up, six of 12 patients (50%) showed
improvement in the PTA average, mean at 10.79dB (P<0.025). This finding was similar
to other studies previously. Taghi et al study in year 2012 showed that the PTA
improved range from 13.09 to 15.54 dB after IT injections. Igor et al study proved that
71.4% of patients had hearing improvement of more than 20dB after IT injections,
Pinones et al study in year 2015 reported the recovery rate of 12 to 100% and PTA

improvement ranged from 8 to 62 dB after IT steroids injection (47, 48).

To determine the stability of the Hearing improved after completion of both SCT
and IT therapy in ISSNHL, we compared the hearing outcome of the patients after
completion of SCT followed by IT methylprednisolone therapy with the hearing
outcome measured objectively with PTA average during one month follow up. It
concluded that the PTA average improved remained stable during the one month follow
up in this study. Raymundo et al study in year 2010 recruited fourteen patients treated
with three intratympanic methylprednisolene injections after failed of SCT and showed
that ten of 14 (71.4%) patients had hearing recovery of more than 20dB. The hearing
thresholds remained stable during one month follow up. laonnis study et al in year 2013
concluded that the improvement in hearing outcome remained stable during 1 month and

3 month follow up.

The worsening of 1.27dB in the PTA averages was statistically not significant
(P>0.05). Thus, in this study, the patient’s PTA average may worsen minimal after
completion of the corticosteroids therapy but it was clinically and statistically not

significant.

KPJ HEALTHCARE UNINERSITY COLLEGE

[T
O R

e
E Mok Reiatd i fane




50

5.5 Hearing Outcome in Severe-profound Sensorineural Hearing Loss Group

Studies has shown that the presences of vertigo, initial severe-profound
sensorineural hearing level, down sloping pattern in the PTA and late treatment onset
more than 14 days were considered as poor prognostic factors in ISSNHL. In
comparison, some studies proved that the initial hearing level did not affect SSNHL
except in patients with profound cases and vertigo was an insignificant prognostic factor
in ISSNHL. Siegel et al showed that there was no significant relation between the initial

hearing level and SSNHL (49, 50, and 51).

In our study, there were 4 of the 12 patients (33.3%) presented with severe-
profound sensorineural hearing loss with the mean PTA on arrival of 85.00dB. After
completion of the SCT and 1T therapy, the mean PTA improved to 69.7dB. When we
looked into the patient individually, none of these 4 patients regained normal hearing
after the interventions. Jong et al study in year 2010 showed that IT steroid as salvage
therapy in severe ISSNHL had significant improvement with a recovery rate of 37.5%
compared with 5.5% in profound group (P<0.05} (52). Another study by Plontke et al
showed the PTA threshold after intratympanic steroid salvage therapy had a statistically
significant improvement of 15dB (7-24dB) (53).

In this study, one of the patients remained at severe hearing loss with a good
improvement of PTA average at 12.5dB. None of the patient showed deteriorating in
their hearing outcome. One of the 4 patients able to improve his hearing loss from
profound to severe with a PTA average gained of 16.25dB (95dB to 78.75dB). This

improvement in his hearing was clinically significant because the patient may further

augmented by the conventional behind the era hearing aids.




5.6 Weekly Interval of Intratympanic Methylprednisolone Injections for Three
Weeks as Salvage Therapy in ISSNHL.

The total number of injections and the intervals of IT corticosteroids injection
vary among different studies ranging from a single day to weekly intratympanic
injections up to multiple weeks. David et al study used a 24mg/mL intratympanic
dexamethasone at a single time, Jeanette et al used a weekly IT methylprednisolone
(40mg/mL) for 4 weeks and Ho et al study used IT dexamethasone once a week for 3
consecutive weeks and it proved that there was significant improvement after second I'T
therapy (55, 56). In year 2010, Raymundo et al study recruited fourteen patients treated
with three intratympanic methylprednisolone injections after failed of SCT and showed
that ten of 14 (71.4%) patients had hearing recovery of more than 20dB. Thus, in this
study once a week IT methylprednisolone (62.5mg/mL) for three consecutive weeks was
given to the ISSNHL patients after failure of systemic corticosteroid therapy. This
weekly interval IT injection may allow sufficient time for the tympanic membrane to

heal before the subsequent injection (57, 58).

In this study, IT methylprednisolone injection after failure of systemic
corticosteroids therapy did help in improve the patients’ hearing outcome but not all the
patients need weekly IT injections for 3 weeks. This is because 2 of 12 (16.7%) patients
regained normal hearing (both clinically and PTA average less than 20dB) after two
weeks course of corticosteroids therapy followed by only one intratympanic
methylprednisolone injection. Another 1 patient regained normal hearing after the
second IT methylprednisolone therapy. This may due to the natural disease of the
idiopathic sudden sensorineural hearing loss and some studies showed that about 15-
20% of patients may show delayed in hearing improvement after systemic
corticosteroids therapy up to 1 month. In our study, we offered IT therapy for all 12

patients after failure of systemic corticosteroids therapy in view of the low risks of

intratympanic complications without further delay to avoid the patient in missing the
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golden therapeutic window periods. In this study, the most significant hearing

improvement occurred after third IT methylprednisolone injections with a mean PTA
gained of 12dB (P<0.025).




3.7 TREATMENT OUTOCME FOR TINNITUS AND VERTIGO AFTER
COMPELTION OF INTRATYMPANIC METHYLPREDNISOLONE
INJECTIONS

Starting in the year 1990s, more research studies focus in IT corticosteroids in
treating tinnitus. Sakata et al study showed a 75% improvement rate in tinnitus after IT
dexamethasone injections (59). Thomas et al study in year and Guido et al study in year
2016 concluded that tinnitus associated with ISSNHL has a good prognosis for rapid
mmprovement up to complete remission (60, 61). But some other studies showed no
significant improvement in treating tinnitus with IT steroids. In this study, there was six
of 7 patients had no more tinnitus after IT methylprednisolone injection which is similar

with the result shown in Sakata et al study (62, 63).

Deenadayal et al study in year 2016 showed that the mean episodic of vertigo
reduced from 3.8 to 0.06 after IT methylprednisolone therapy with a vertigo control rate
of 98.01%. Other two studies showed excellent vertigo control rate with IT steroids. In
this study, vertigo disappeared in three out of 4 patients (75%) after IT therapy. Vertigo
control rate at one month remained at 75% which is inferior to the Deenadayal et al
study that had more than 95% vertigo control rate (64). There was only one patient
complained of persistent episodic vertigo and referred to vertigo clinic for further

management.
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58 KPJ AMPANG PUTERI SPECIALIST HOPSITAL PROTOCOL IN
TREATING
ISSNHL PATIENTS

Patients with sudden hearing loss visited outpatient clinic

History taking, physical examinations and PTA

Laboratory investigations

Imaging: MRI Brain/IAM |

Patients diagnosed with ISSNHL

l

Two weeks course of systemic corticosteroids therapy (SCT):

Outpatient: Tablet prednisolone 30mg BD for 5 days, followed by 25mg BD for 3 days, then
20mg BD for 3 days, then 15mg BD for 3 days.

Inpatient: TV dexamethasone 4mg TDS for 5 days for patients with poorly controlled co-
morbidities (eg: Diabetes and hypertension) with proper blood glucose and blood pressure
moenitoring.

Esomeprazole 40mg BD for two weeks was given to the patients with the risks of developing

gastritis.

Hearing improved more than 10dB Hearing improved less than 10dB

y J

L Weekly interval Intratympanic
Monthly follow up until discharge Methylprednisolone (62.5mg/ml) Injections for

H three weeks

— PTA was performed prior to the I'T
Hearing improved more than 20dB |{—  methylprednisolone injection and at one month
follows up after completion of 1T injections

U

Hearing improved less than 20dB

Hearing Rehabilitation <=

Figure 5 Protocol in treating ISSNHL in KPJ Ampang Puteri Specialist Hospital




CHAPTER VI

CONCLUSIONS

In this study, there was 0.81% of patient visited outpatient clinic diagnosed to
have ISSNHL. Most of the patients presented to ENT clinic early with a mean of 4.8

days and all of them received treatment in less than two weeks’ time,

There were 56.3% of patients with ISSNHL clinically improved after 2 weeks
course of systemic corticosteroids therapy (SCT). However, there were 43.7% of
patients showed improvement less than 10dB after SCT. In the intratympanic
methylprednisolone salvage therapy, 50% showed more than 10 dB improvement in the
PTA with the median of 19.37dB (P<0.025). 33.3% of patients had more than 20dB
hearing improved. We concluded that intratympanic methylprednisolone salvage therapy
after failure of systemic corticosteroids therapy had significant improvement in the
patients’ hearing outcome. IT methylprednisolone improved tinnitus associated with
ISSNHL up to 85%. IT steroids injection improved vertigo symptoms in ISSNHL
patient. For those patients with failed SCT, the intratympanic therapy can further

improve the patients’ hearing outcome and reduced the symptoms of tinnitus and
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vertigo. Thus, high dose intratympanic methylprednisolone (62.5mg/mL) is highly
recommended as a salvage therapy after failed SCT in treating ISSNHL.
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LIMITATIONS OF THE STUDY

The limitations of our study were the sample size was not large enough; single
center prospective clinical study; it did not contain a control group to compare the

results of treated and untreated patients.

This was because most of the patient (12 of 14) available patients for therapy ,
after unsuccessful systemic therapy , chose to enter the study; we found it unethical to
block access to Intratympanic therapy and also the two patients that refused for

intratympanic study were too small in sample for us to make them as the conirol group.

RECOMMENDATIONS

1. We suggest a longer period of duration for sample collection and analysis.
2. We suggest multiple centres for data collection so that the sample could be

bigger.
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