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CHAPTER-



| NTRCDUCTI ON

The sudden onset of severe or total hearingloss is a
most dramatic event inthe life of the personwho is so afflicted.
Prosper neniares Was the first to report about a case wth sudden
I di opat hi ¢ sensorineural hearing | oss refers to the occurance of

an abrupt loss of hearing with no discernible cause. Pars inferior

which ia aportionof the inner Ear, including cochlea and saccul e,

I's nore susceptible tovarious injurious agents. These factors are
responsi ble for acute injury that results in sudden deafness. Sudden
hearing | oss may al so be present with any disorder of the external,

m ddl e ear and in some occasions wWith the disease of the otic capsule

of neural connecti on.

The severity of the hearing | oss in sudden deaf ness may vary
fromnldto total |oss of perception of the nost intense sound. The
| oss may be permanent or tenporary. One of the constant problens in

any study concerning sudden hearing | oss i Sthe fact that on occasions



there is a sudden return of hearing or a spontaneous i nprovenent

w thout any treatnent at all.

Sorme of the definationa given by different authors haa been

quot ed bel ow.

Sudden hearing | oss can be defined as a mld to total |oss

of hearing of sensorineural type, which is nost often unilateral and

devel ops over a period of few hours or fewdays. (Lindsay '59)

Goodhi Il ("71) defined sudden deafness as one whose devel op-
ment is sudden or instantaneous or rapid which is usually unilatera
loss and is unrelated to mddle ear disease inpatients wth presumably

unknown previous ear or hearing problens.

Saunders ('72) uses the termsudden deafness to describe
"a unilateral, generally abrupt |oss of hearing of idiopathic type".
Siegel's ('73) defined sudden deafness as "an abrupt hearing | oss of

sensorinanral Type"
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Sudden sensoryneural loss is a frightening experience for the

patient. The patients worse fears concerns tumours or stroke. The
physicianis aften frustated by a synptomwhose cause at times is
not apparent. Every effort has to be nade to identify the causes of

sudden hearing | oss.

Sudden deafness is a disease of nultifactrorial genesis.
The cause remains as even unknown. Proposed expl anations for sudden
hearing | oss as |isted by Simons include neningitis, encephalitis,
sicklecell crisis, nunps, parotitis, multiplesclerosis, syphilis,
cogans di sease, acoustic neurona, meniere's disease, head injury,
sl udgi ng of bl ood, thrombosis, spasms, toxic drugs, ear surgery,

rupture of oval and round wi ndow, viral and bacterial infections.

The synptonms of sudden deafness are varied and often fluctuate.

In many individuals, the hearing loss is first noticed on awakening
inthe norning. Mst frequently associated with sudden hearing | oss

are such auditory conplaints as tinnitus which is noted in about
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70 - 85%of individuals and is often described as changing in
pitch. Inabout 50%of persons, the hearing | oss is preceded,
acconpani ed or followed by vertigo, dizziness or feeling of
unst eadi ness. Some patients nay report a feeling of fullness
or plugging inthe affected ear. Onrare occasions when sudden
i di opat hi ¢ sensory neural hearing |oss is bilateral, both ears
may be affected simultaneously or the second ear may becone

affected months or years |ater.

The pat hogenesi s of sudden deaf ness has been partly under-
stood for nost etiologies except a few conditions |ike viral
di sorders, which have been batter understood. For conditions
|'i ke vascul ar disorders which cause sudden deaf ness t he expl ana-

tionis that a thronbosis or an enboli smnay obstruct sone of
the inportant vessels supplying the end organ, leading to a
total or partial obstruction of blood flowto the region which

inturn may lead to sudden hearing | oss.



Tha pat hol ogy of the endorgan has been studied in detail
by Schuknecht ('62) and others. They reported that the organ of

corti was mssing in some parts, the hair cell and the ganglion

cel | popul ation was highly decreased. The tectorial nenbrane,
rei ssne3s menbrane and stria vascularis ware all collapsed. There

wag degneration of the saccule al so.

Audi ol ogi cal finding in sudden deafness present a variety
of pictures, indifferent cases. The only general aggrement in
the audiogramis that all cases appeared to be sensorineural. The
degree of [ oss may vary frommld to noderately profound. Maxinmum
speech intelligibility scores vary depending on the site of

audi tory disorder.

| npedance results characteristically show nornmal' A type
tynpanogramw th normal static conpliance results. In individuals

wi th profound hearing | oss reflex threshol ds cannot be neasured
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because signal s cannot be presented at sufficiently high intensity
levels. If the site of Iesionis cochlear the findings include
absence of tone decay, presence of recruitment on ABLE, high

SI'SI scores and type '|' Bekesy tests.

Sudden deaf ness has general |y been regarded as a medi cal
emer gency and patients have nost commonly been hospitalized
i mredi ately. Sudden hearing | oss has for its treatnment as many
varied therapies as there are innost of medicine's unsolved

problems. It is obrious that since the precise cause cannot -

be determned in moast cases a specific method is |ike w se

absent.

Some of the treatnment nethods for sudden hearing | oss
i ncl ude harnone t herapy, steroid therapy, vasodilators, de-
congestants, nicotinic acid, heparin, cortisone, vitam ntherapy,

carbogen inhal ation, suggestion therapy, dehydration therapy and



surgical treatnment. Mst of the treatnents are synptonatic.
Al though a large nunber of treatnent nethods exists
for sudden deafness, it is very difficult to say which is the

best, as the spontaneous recovery of hearing to normal or near
normal level in these patients make revolution of any formof

therapy very difficult.
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CHAPTER- 1 |
H STORY AND ASSOCI ATED SYMPTOVB

One of the nost outstanding feature of sudden deaf ness
is its suddan onset of synptoms. The nost common presenting
synptons which is reported nost frequently is tinnitus (Snow 73,
Morrison '75 Gase '76). Thetinnitus vary indegreei.e., it
may devel op hours or days after the deafness has appeared, or
come on simultaneously with the problem (Show'73) or it may
ei ther proceed the hearing loss (Mrrison '75). The quality of
tinnitus is usually ticklingtype, but Jaffe has also reported
tickling bell like noises. The duration of persistence of the
tinnitus may vary fromone nonth to many years, ever last the

deaf ness. However Mroneuko ('76) Schuknecht ('76), Coodhil

("72) reports tinnitus as being a very frequent synptomin

sudden deafness. There are dual views regarding the presence

or absence of tinnitus as being an indicative of prognosis.
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Morrison ('75) says that prognosis is not affected by the

presence or absence of tinnitus on the other hand Fredreick('79)

Is of viewthat the presence of tinnitus is an indicative of

poor prognosis.

Vertigo is an incomstent synptom seen in sudden deaf ness
(Sownders ' 71) About the incidence of vertigo, mld or transient
vertigo is seen in about 40%of the patients incapacitating vertigo
which lasts for 4to 7 day is seenin 10%of the patients. Thus
t he incidence of vertigo vary considerably Joseph('75) reports
that the vertigo may acconpany or fol | ow hearing | oss by hours or
days or evenyears. It can also be the only synptons in sone

cases. (Godhi || ' 79)

There is a considerable amount of support given by a study
(Morrison '75) about the relation between the frequency of vertigo

and the site of the pathology. Acute vertigo is often a prom nent
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synptomin patients with an end organ localization or sub tota
deafness. It is less oftento be seen in truly sensorineural |eison
and in retrocochlear cases it is nore unusual. (Senory 71% Total or

sub total - 66% senorlneural - 37% Neural - 10%

Cochl ear |eisons whan they do not respond well to treatnent
then vortigo do affect the prognosis. As reported by Squnder's ('77)
the synptomof vertigo with a down ward sloping audi ogramwas a
significant prognostic factor if the deafness acconpany the vestibul ar
di sturbances. However vertigo forms an irrelevant factor for the

prognosis in patients with a flat or upward sloping audi ogram

In any case, Yashida ('71), Nonmer ('72), Hozawa etal ('76)
and Emagi ('76) have reported of occurrence of vertigo with sudden

deaf ness.

DEAFNESS AND AUDI OLOGd C STUDI ES:

As already nentioned tha synptons of sudden deafness is
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sudden in nature and the evolution of those synptons present a

great deal of variations. |In case of sudden onset, a semation

of loud sound is usually seeninthe affected side. This is the

first sign most often reported by the patient with sudden deaf-

ness hearing loss is seenonly in the next stage, which may

devel op over the course of an hour, a day or several days associa-

ted with cracking or popping sensation and this annoying tinnitus

sometimes mstaken for a stroke by the patient.

Usual Iy this sudden deafness is noticed first by the

patients when he gets up inthe norning after he had gone to

sleep in the night with perfectly normal hearing. |In some cases

they may get up in the mdst of their sleep due to the annoyance

caused by the tinnitus. Simmons ('77) in his study on 89 patients
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wi th sudden Hearing | oss reported the presenting history of the

patients ag follows - present on awakening - 33, exertional - 24,

sendentary - 15, eating - 5, not instant |oss - 5.

It was also noted that hearing | oss were rarely seen during

physical or enotional strain or at rest which are the usual day to

day life activities.

Usual Iy a person with sudden deafness experience difficulty
intelling exactly when the hearing | oss was noticed. This is nore
true incases with unilateral hearing |oss since it escapes their
notice untill a situation arises where there is a need for using
both ears to the maxi numextent. However | o0ss can be noted pronptly

inbilateral hearingloss cases since it cones inthe way of inter-

personal conmuni cation to a large extent.
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These peopl e are able to detect their hearing | oss inspite

of presence or absence of tinnitus. Since they experience profound

| oss of discrimnationinitially. They also experience difficulty
inlocalizing sound since the unusal sensitivity to intense sound

and diplacusis are rare in these cases.

Audionmetric findings in these cases reveal flat type of
audi ogramin pure tone audi onetry, + ve SISI, +ve ABLB, - ve
t one decay, poor speech discrimnation as seenin SNIoss, Type Il

or Type Il in Bekesy audiomotry. However involvenent of vestibul ar

function are rare inthese cases.

In case of pure tone audiometry even t hough audi ogram shows

different pattern general uniformty is observed. Were sudden

sensory | osses showflat type of audiogramor show a high tone
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cut-off; high frequency | oss seen in sensorineural |o0ss.

Mrrison '75 reports of retrocochl ear has having | owtone,
trough-shaped, flat or high toned audi ogram Recruitment

is usually absent in the initial stages but once |oss becones

permanent then it can be noticed. (Snow '73) Van Dishoeck '57
and Verge '61 reports of the presence of recruitnent in less than
50%of the patient with permanent |oss. The audionetric patterns
recorded by Shaia etal ('76) based on his study in 1220 cases is
as follows; Flat - 32% H gh tone - 51% Profound or total |oss

- 25% Lowtone - 12%.

According to a study by Jerger ('60) type IIl Bekesy
tracings was reported inthe majority of patients wth pernanent
hearing | oss of sudden onset. Shaia etal ('76) reported the

findings in 1220 cases of sudden hearing | oss. The Bekesy patterns
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as recorded by themare as follows; Type | - 22% Type Il - 59%

Type 111 - 11% Type IV - 8%

In a study by Jerger ('6l) two third of the patients with

permanent hearing | osses of sudden onset had | ow SI SI scores,

Type |11 Bekesy audi ogranms, ran measurable discrimnation scores

and mnimal recruitment which are usually associated with a neural

hearing | oss and one third showed high SISl scores, Type Il Bekesy

audi ograns, sone recruitment and maeasurabl e but | owdiscrimnation

scores which are associated with cochlear hearing | oss. Flarbert '64

based on the above results divided the |oss into cochl ear and neural .

Grahametal in his study on 30 patients made use of the

factors given by Saunders ('77) on the audionetric findings in

| ocalizing the site of |eison as cochlaar or retrocochlear. E ectro-
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cochl eographic results agreed with the diagnosis in 23 patients

and thus confirnmed their diagnosis inall 25 patients.

Neill ('60) reported of a typical pattern of audionmetric

test response, obtained with cases of sudden deafness associated

wth nunps. BC threshol ds were characteristically |ower than AC

threshol ds speech reception threshol ds were higher than the

average pure tons |oss, discrimnation scores were very | ow and

there were indications of recruitment.

Based on the andiologic test results, Beeningham ('62)

has differentiated between the sudden | oss occuring due to

presence of high intensity noise and the sudden onset of hearing

| oss due to explosion, or sound shock. The earlier one is always

unilateral and is characterized by a flat curved, puretone
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audiogramwith + ve recruitment. The second one is a high

frequency loss with no vestibular vertigo acconpanying it.

Dependi ng upon tha vestibul ar synptomKirikae etal ('64)

di vided their group of sudden deafness patients into too, the

I'st had high tone [ oss, with directional changing, positiona

nystagmus and the second group had hearing | oss over the whole

range with directional hystagnus towards one side. This difference

was supported to be due to quantitative factors of alesion inthe

vesti bul e.

Stephens etal ('67) reported a patient in whoma type

|V Bekesy audi ogramwas found during the acute phase, wth the

other tests indicative of neural lesion, but the type IV Bekesy

audi ogramthen converted in Type Il within5 months with the
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other tost results indicating a cochlear |esion. The authors
concl uded that the different patterns of response to auditory
stinuli were associated with different stages of recovary fol | ow
ing sudden deafness while the hearing loss is stabilizing.
Altshuler & Wlsh ('69) aho reported the same such variability
of these special audiologic tests withtinme in a given patient

has been observed by ot hers.

Vestibular signs are evident inthe mgjority of patient

with vertigo and in afewwth no vortiginous synptom Approxi mately
50%of the patients vith sudden deafness will have sone pernmanent
abnormal ity of response of the vestibular apparatus to caloric
stinulation. Abnormalities vary fromconplete | oss of response to

mldvariations fromnorml (Snow'73).

Pain is an occasional feature in sudden idiopathic deafness
li ke, the pain sone tines experienced by patients with acoustic

neuroma, it is adull mastoid or ear ache. It is nore likely to
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be seen in patients in whomthere is a neural element to the

hearing loss Mrrison ' 75). A section of pressure in the

affected ear is experienced by many of these patients (Snow'73).

Headache is occasional |y encountered and synptons of viral upper

respiratory tract infections occur as frequently as in 25 percent

of the patients in some series. Fever, unusually of mld degree

may be present. Generally, however, the patient feels perfectly

wel | except for the oss of hearing and tinnitus. Usually the

ot oscopi ¢ examnation is nornmal, but serous otitis nediais

occasional |y observed and may add a conductive conponent to the

| oss of hearing. Byl found el evated while cell count in 59%

and el evated erythrocyte sedimentation rate in 41%of the cases

wi th sudden deaf ness.
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Age and sex distributions are fairly equal. Sudden semory

deafness is possibly common in nales. The ages of these patients

range fromadol escences to 72 years (Mrrison '75) with 30 to 60

years being the most crocial range (Simmons '73) Nadol ('75)

reports that sudden deaf ness occurs nost often between 8thto 20th

years of age Shaia ('76) in his study of 1230 cases of sudden deaf ness

concl uded that there were slightly nmore femal es than nal es, although

the difference was very small. Three - fourth's of his patients were

40 years of age or ol der at the onset of the synptons.

Morrison ('75) also reported that the retrocochl ear |esions

were common in the younger age group. He also felt that in discussing

post viral sudden deafness, children are difficult to categorize since

they were usual |y investigated nonths or years after the onset.
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Seasonal incidence has also been carefully examned in

sudden deafness. No pattern has emerged to support a vira

etiology. Between "63 to '75 with a nunber of scattered

exceptions, sudden deafness had started in every cal ender month

of every year and no more than 5 cases had comenced in the sane

nmonth of the sane year (Mrrison '75).

Singleton etal ('77) evaluated 51 patients suspected of

having a perilynph fistula. They postulated that predom nantly

vestibul ar conplaints had unrecognised perilynmph fistula. Positiona

nystagnus was found to occur in supine, right down and head hanging

right positions. This Nystagnus had Iittle or no latency and |asted

for long and did not change its direction on sitting up. Vestibular

| esions with abnormal caloric responses are also a common finding in
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patients wth munps deafness (\Wlsh '63) and (Hyder '79) and

I n acoustic neuroma.

Ki nkawada ('79) has reported of a long termfollowup

study of unilateral sudden deafness patients. It was perforned

in 28 cases who ware diagnosed as having sudden deaf ness 10 years

earlier. 18 cases showed no change on audiogram 5 cases showed

deterioration of hearing inthe affected ear. In 2 cases the

affected ears had renai ned unchanged while the unaffected ears

showed deterioration of hearing. Bilateral progressive hearing

|l oss was found in 5 cases. None of the patients with vertigo

at the onset of sudden deafness had vertiginous attacks |ater.

Those patients who had showed marked recovery usual |y maintained

good hearing. The author has thus stressed that audionetric

followup are highly essential in these cases for differentia
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di agnosi s.

SPONTANEQUS RECOVERY

In cases w th Psychoni ¢ deaf ness the occurrence of spontaneous

recovery is probable and it occurs frequently in cases with nultiple

sclerosis. |In cases of definite viral infections such as Zoster

nunps, and nmeasl es, even though the recovery may not be conplete

spont aneous recovery do occur to sone degree. In case of ototoxic

drugs such as salicylate and quinine reversibility is their feature.

M nimal inprovenents in the auditory thresholds are likely to be

seen in cases with vascular | eisons, wthout any specific treatnent.

When it comes to sudden | oss due to hydrops only a small percentage

of patients recover spontaneously, whether hydrops are due to syphilis

or other diseases of the otic capsule or it may be idiopathic.
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Secretory otitis media being a very common cause of sudden

deafness inall age groups, there is a possibility of mssing

the diagnosis wthout typanogram  Spontaneous recovery occurs

in such occasional sudden sensory deafness. This diagnostic

difficulty can be avoided if the stapedial reflex is used for

| ocal i zation purposes (Mrrison '75).

Mrton etal ('66) have reported the case of an ol d |ady

whose deaf ness recovered spontaneously wthout the use of drugs.

The testings reveal ed that the | oss was predomenant!ly of the
neural type. The authors have hypothesized that the probably

etiology is avascular insult.

Singleton ('71) stated that 25%recover conpletely, 25%

show sone inprovement and 50% have a |asting profound hearing

| 0ss. Schecides ('7s) considers that in 40 - 60%of patients
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w th sudden deaf ness we can expect a spontaneous recovery.

Mashs etal ('78) reported that spontaneous recovery

coul d be expected in 65%of the patients. Those patients

with an upward slope of audi ogramhave a recovery rate of

92% downward slope 28% and if | oss i s worst near the base

of the cochlea, i.e., 8 KHz it is 25%

PROGNCSI S:

In cases of sudden deafness approxinately in one third

of patients hearing returns to normal limt and one third are

left with a 40 to 80 dB SRT, and ona third have total | oss of

useful hearing (Snow'75). Thus the prognosis for the recovery

of the hearing in sudden deafness is not so bad as is generally

supposed. Shinmozaki ('74) in his study fol |l owed up cases of
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sudden deaf ness where the follow ng factors ware anal yzed - synptons,

sox, age, nethod of treatnent, audiogramtypes and prognosis. Conplete

recovery was seen in 11% clear recovery in 16.7% slight recovery in

33.5%and 53.9%renai ned unchanged. In conclusion he made an enphasis

on an "Early treatnment" since the possibility of hearing inprovenent

was found to be limted to one nonth fromthe onset of hearing | oss.

Synptomof severe vertigo in patients with a downward sl oping

audiogramis a significant prognostic factor. Failure of hearing

recovery is strongly associated with severe Vertio (Forthild '65).

Rubin {'68) found that prognosis depended upon severity, none of

his severe cases showi ng any inprovenent.

Snow (' 73) postulates that prognosis cannot be easily

related to the rapidity of onset, the presence of tinnitus
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- recruitmant or type of Bekesy audiogram The |onger the

the del ay between the onset of deafness and the onset of recovery

the worse the prognosis for conplate recovery. But Sinmmons ('73)

Is of viewthat prognosis correlates best with the interval between

synptomonset and the first audiogramand very poorly with either

the type of treatnment or the interval between synptons and the

patients first visit to a physician. Spontaneous recovery to

normal hearing is nore likely to occur if the deafness is not

associated with severe vertigo and if deafness is not total

initially (Show' 75).

Mrrison ("75) is of the viewthat prognosis is poor

I n sudden total deafness, not very favourable in sensory and

sansorineural hearing | oss, but excellent in neural |eisons,
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Hraki etal ('76) perforned el ectrocochl eography on 34

patients with sudden deafness. The various wave formpatterna
which they got were (I) action potential high response
(2) decreased action potential high response (3) actionpotentia

| owresponse (4) dom nant - ve summating potential (5) + ve or
- ve summating potential (6) action potential and summating

potential no response.

Fifteen patients had conplete recovery. The ecochgram
showed dom nant - ve summating potential wave forms in 8 of them

and action potential high response wave formin 7.

In 9 cases there was slight inprovenent. Here the findings
were; Actionpotential |owresponse in 2; +ve summating potential
ind4, - ve summating potential inl; action potential and summating

potential no response in 2.
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Inten patients of no change. Actionpotential and

sunmating potential no response was seen in 7 cases. - ve

sunmating potential in one and decreased action potential

hi gh response in two cases.

So the authors concluded that ecochggrans can be used

to estimte the prognosis of sudden deafness ininitial stages.

Simlar results haw also been reported by Nshida ('77).

Most authors also agree that early cases do well and

that the chance of recovery decreases with increasing tine

after onset, this hypothesis is typified.

Hypo active caloric responses predict a very poor

prognosis for higher frequency recovery and a normal caloric

response nay correspond with a better prognosis (S mon '77).

Neverthel ess conplete recovery of hearing does occur at timnes
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even after several weeks of profound | oss. Yoshida etal ('77)

have used equilibriumtest to detect prognosis. The absence of

gaze nystagnus and nornal caloric response had good prognosis.

Sone of the features not favourable for prognosis are

i ncreasing age, diabetes, hypertension. Severe vertigo, late

treatment, downward sloping audi ogram elevated sedimentation

rate, delayed diagnosis. (Frederick '77, Sinoon's '77 and

Shaia etal '76)

Feature which aids in better prognosis, are tine between

onset and di agnosis, hearing at 8 KHz, better speech discrimna-

tion scores, absence of vertigo and early treatnent (Sinmmon '77,

Shaiaetal '76).

Anthony's '78) finding that, inalarge treated series,
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the recovery rate was 87%for those seen at three days or |ess,

75%at up to one week, 53%at up to one month, 16%at up to

three nonths, and 10%if seen and treated at over three nonths

fromonset simlar findings have been reported by Shaia etal ('76).

The audi ogramcurve is also found to carry sone prognostic

valve (Emett etal '79) feel that an upward slop or flat audiogram

carries a better prognosis than a downward sloping audi ogram Poor

prognosis is also related to those having an initial audi ogram

whi ch reveal s a conplete | oss of 8 KHz.  Speech discrinmnation

valve is found to have no prognostic significance. Sinmons ('77)

says that the threshold at 8 KHz carries a prognostic significance.

If loss is either inproving or stable at 8 KHz, the prognosis ia

good or conplete recovery is seen in 78%of cases. |If there is

no hearing at 8 KHz, regardless of hearing at other frequencies,
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prognosis is 29% Aflat hearing |oss has a better prognosis

if the threshold is no worse at 8 KHz thanis at other fre-

quencies. A worse prognosis is there is an additional |oss

at 8 KHz.
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CHAPTER- | I |

CAUSES

Several causes can account for the sudden onset of hearing

| oss. In about 30% of cases a clear cut cause can be determ ned

The cause of the sudden hearing loss inapatient is identifiable

fromthe history. However estinmates of these cases classified as

obscure, idiopathic or unknown range about 10%to 22%for exanpl e.

Qccl usion of the vasculature of the inner ear with subsequent

hearing [ oss in one of every thousand pUnrp-by-pass surgeries.

Acoustic neuroma. accounts for 1%to 2%of al 1 sudden hearing | oss.

Hal [ berg's report in 1956 discussed 178 cases of sudden

hearing I oss. He listed 9 classes into which he had been able

to distribute the patients.
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1. Vascul ar acci dents.

2. Unknown.

5. Honiara's di sease.

A Toxic effects on the labyrinth fromother infections.

5. Enotional episodes, including malingering.

6. Acute rise inlabyrinthine pressure.

7. Injection of an orthobiotic serum

8. Neuritis of eighth cranial nerve.

9. Systematic di seases.

Stahle.J and Cberg in 1960 believed that the sudden

deaf ness was due to cochl ear oedena.

Schuknecht in 1962 provi des evidence which suggests

that munps or nunps |ike virus may be an inportant factor
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i n causing sudden deafness. He examned the tenporal bones

of 4 patients with unilateral sudden hearing | oss. The changes

were simlar to those which occur in human labyrinthitis of

known viral etiology and are unlike the pathol ogical changes

resulting fromexperinmental vascular occlusion in animals. So

he suggested that viral infection should be considered as

inportant etiological factors for sudden deaf ness.

Newby in 1964 thought that sudden deafness was due to

interruption of blood supply to the cochlea, probably a spasm

of the cochlear artery. [f the condition persists for nore than

a fewhours cochlea suffers irreperable damage and the hearing

| 0ss becones per manent.

Carco in 1967 says that circulated disturbances can
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cause sudden deaf ness either cochlear or transcochlear in

nature.

Jaffe in 1967 gave reasons for S.HL. as conplications

of viral infections, vascul ar disorders, netabolic toxicities,

trauma post-operative status, pregnancy and also a large group

where no cause is recognised.

Simmons in 1968, Mrrison in 1971 and Schiff in 1974

gave encepalitis as a cause for sudden deafness. Encephalitis

has probably a viral origin which affects the substance of the

brain. Sudden deafness is one of the results along with other

probl ens caused by encephalitis. ECG tests shows that the

patient will have normal puretone audiogram yet no understandings

of speech. The sane thing devel ops over a period of weeks and

nont hs featuring headaches, drowsi ness, epilepsy and abnorna
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nmovenents. In tho beginning steges it is often confused with

psychogeni ¢ deaf ness.

Joseph in 1975 gave syphilis as a reason for sudden

deaf ness, be it congenital or acquired.

I nci denca of sudden deafness as reported by himare as

foll ows.

Late congenital syphitis - 18%

Early latent syphilis - 17%
Late latent syphilis - 25%
Synpt onati ¢ neuroma - 80%
Asynpt omati ¢ neur ona - 25%

The clinical picture inboth early and |ate forns of

congenital syphilis are simlar having sensory neural |oss wth

| owdiscrimnation scores occuring bilaterally.
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The reason that ototoxicity causes sudden hearing | oss was

gi ven by Mrison in 1975; by drugs |ike neranycin, streptonycin.

Kanamycin and neonycin are said to alter the cochlear functions.

Kananyci n damages haircells which is followed by neural danage.

The danage of haircells which starts in the basal coil progresses

api cal ly.

Al'so; Mrrison in 1975 said that 3%of the patients with

menier's disease were prone to get deaf unilaterally. The second

ear may get affected after an interval of months or years.

In 1978 Richars, experinmentally showed that a total vascul ar

occl usi on and anoxia too |eads to sudden hearing |l oss. A concussion

type head injury with anoxia and or haenorrage can also be the

etiologies. The patients level of consciousness can be used to
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gui de us about the intensity of sensorineural deafness.

David in 1980 described acoustic trauma as a cause for

sudden deaf ness. Boenninghams ('62), Kevata and Suga ('87) and

David say that a noise induced deaf ness occurs suddenly after a

period of exposure to uniformloud noise.

Maures in '62 and Robert ('69) have al so reported acoustic

trauma to be a cause for sudden hearing |oss. Some rare cases

have al so been observed of which electric shock, shoul der pains,

inhal ation of nitric oxide and typhoid fever are sone, reported

by Gaillard ('66), Nakagawake ('77), Mack )'76) and Morrison ('75)

respectively.

After having listed out the known causes of sudden deaf ness

we wll nowconme to the "unknown" causes of sudden deaf ness.
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Three theories have been nane (1) Viral infection

(2) Vascul ar occlusion (4) Menbrane rupture.

Alist of proposed causes of sudden sensorineural hearing

| oss has been gi ven bel ow.

1. Viral infection:

a) Viral cochleitis
b) Viral labyrinthitis

c) Viral neuritis, auditory nerve
d) Viral polyneuropathy - including Ransay- Hunt
e) Viral induced meningoencephalitis

2. Cochl ear nenbrane breaks:

a) Intracochl ear breaks

- Syndr one

1) Reissnar's menbrane tear, with and without hydrops (theore

2) Rupture of spiral |iganent

b) Oval w ndowand round w ndow menbrane tears

1) Secondary to head injury
2) Secondary to congenital nalformations

5) Post stapedectony

4) Conpression - deconpression
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5. Vascul ar occl usi on:

a) Conplete thronbus or enbol us of Iabyrinthine or cochlear artery -
m crocnbol i secondary to routine or punp-bypass surgery.

b) Partial:

1) H ghviscosity syndronmes: macrogl obulinema, polycythema vera

2) Smal|-vessel obstruction: sickle-cell anema, mcroenboli, bubble
(Cai sson' s di sease)

5) Small-vessel narrow ng diabetes nellitus, atherosclerosis,
Buerger' s di sease

4) Hypercoagul ability states
5) Vasospasm

c) Inner-ear henorrhage: |eukema, anticoagul ated states

A- Bacterial infections:

a) Meningitis, encephalitis, labyrinthitis secondary to chronic ear
i nfection or surgery

b) Syphilis, primary throughtertiary

5. Autoi mune di sorders:

a) |nner-ear autoi mune di sease

b) Rel apsing pol ychondritis

)

c) Polyarteritis nodosa

d) Cogan's syndrone
)

c) Sarcoi dosis

6. Neurologic disorders - multiple sclerosis:
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7. Neopl asns:
a) Vestibul ar schwannona

b) Metastatic cancer

8. Qotoxic drugs (hilateral |o0ss)

VI RAL | NFECTI ON.

Severe haircell losses; strial atrophy and atrophy of the

organ. O corti are noticed when hi stopathol ogi cal studies of

patients are carried out. Knownviral infection and such as

her pes zoster oticus neasles, nunps etc., are clearly perceived

by the mnd by through histological findings. Though studies have

shown an increase in the nunber of cases due to viral infections

those particularly said to cause sudden hearing | oss are nunps,

varicella zorter, rubella, herpes sinplex. WIson found that

herpes virus famly was unique inthe sense that herpes infections

that were associated wth an SHW occured as a part of multiple
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viral infectionin 70%of cases which is a characteristic not

acqui red by other naurotropic virus.

The list of viruses associated w th sudden deaf ness as

put forward by Jaffa ('78) are.

VI RUS CLIN CAL SYNDROVE
Mono virus - Upper respiratory infection
Mycopl aSna - Munps
Pasai nf| uEnza (type 3) - Measl es
Her pes hor m nes - Her pes Zoster.

Many theories have come up but it is still not clear

whet her there exists a definite cause and effect relation between

upper respiratory infection and sudden deafness. SDis saidto

be caused by nunps on the onset of parotitis.

Minps may cause (a) unilateral total deafness

(b) partion deafness mostly in children

(c) Severe bilateral deafness.
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Though uncommon, Lindsay and Menenway ('54) and Morrison ('79)

have reported of sudden deafness in neasles.

Herpes Zoster is associated generally with facial paralysis

and very rarely with sudden hearing | oss. though t he patient expeniances

pai nful vesicular eruptions inthe outer ear. Polio viras, german

measl es, yellowfever, cytonegal ovirus infection have al so been

associ ated wi th sudden deaf ness.

VASCULAR CBSTRUCTI ON.

Partial or conplete occlusion of the inner ear vessels have

been said to be the cause of sudden hearing |loss. Experinents

conduct ed on gui nea pi gs caused an irreversible loss of the

cochl ear m crophonic withinone mnute. In acoustic neuronma

surgery to a simlar conditionoccurs. Unintentiontrauna to

the labyrinthine artery also results inirreversible immediate
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sudden deaf ness.

Patients undergoing cardia-bypass surgery are also prone to

acqui re sudden deaf ness.

But in general the fact that occlusion causes sudden hearing

|l oss is unsatisfactory.for exanple tenporal tone histopathol ogic

findings for those patients with sudden hearing | oss do not resenble

those seen in patients with innar ear vascul ar obstruction or

haenor r age.

The other different conditions |eading to sudden deaf ness

of vascular originare |isted as vasospasms, thronbasis, hyper-

coagul ation and sludging of blood. All the above conditions in

general result ina rapid conplete and irreversible hearing | oss.
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OOCHLEAR MEMBRANE BREAKS:

Hypot hesi s say that menbrane tears poi son the auditory
sensorineural structures with nourotoxic, pottassiumrich

endol ynph thus causing fluctuating hearing | oss.

Cochl ea menbrane breaks may al so occur at the oval or

round wi ndows or both of them The fluctuating hearing | oss

and dizziness is owed to perilynph breakage fromthe inner

ear through the break or fistula.

Conpressi ve, deconpressive epi sodes, head injury or

st apedectony may al so cause nenbrane breaks resulting in sudden

onset of deafness.

Recent reports cite that the perilynphatic vessels, the
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striavascularis and the integrity of the cochlear dect mght be

involved in the genesis of sudden hearing | oss.

- XX - XX -
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CHAPTER IV

HI STOLOGI CAL STUDI ES

H stol ogi cal studies of cochlea which have suffered
sudden hearing | oss are relatively rare. Lindsay (1959)

reported one case of degenerative changes in the stria vascularis.

Schuknecht, etal (1962) found sone | oss of haircells but variability

inthe presence of danage to supporting structures in different
speci mens. They al so discovered changes in the organ of corti
which ranged fromwhat was described as 'shrinkage' to total |oss

of the organ. |Inthese and other cases, they report changes in

the tectorial menbrane and in the stria vascul aris.

Beal ('67),Joseph ('75), Tomoyukl ('78), Lindsay ('73)
Normura ('76), Isano and Sando ('77), David ('57) reported that
ganglian cell population is decreased at the nasal turn but being
normal towards the apex. Reissensrs nenbrane woul d be col | apsed

and adherent to the basillar menbrane. Saccule would be involved
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and the sem circular canal s escaped any damage.

Schuknecht's ('73) report of pathol ogical changes of

ei ght tenporal bones in sudden deafness cases is given inthe

t abl e.
CRGAN CF CORTI
_ Hair  Support- Tectonal Stria
Speci nen cells ing cells nenbrane Vascur- Qther changes
laris
1. AP t o+ o+ t+ ot + atrophy of sacculo
2. B.H + + Q oscl eroai s
3. MT tH 4+ + -
4 B. WL. + + + + + + + QO osclerosis
5. B.WR + + + + Large cochl ear
} aqueduct. Saccul ar
enl ar genent .
6. HH + + + + + -
7. P.C + + + + + + + + Large cochlear
aqueduct .
8 GS + +++ o+ 4+ + + +
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By performng el ectrocochl eographi c studios on patients
w th sudden deafness it was thought that the pathophysiol ogy of
this disease could be deduced. The various patterns of AP & SP
responses obtained in cases of sudden deafness were classified

into the fol low ng types.

a) AP high response.
b) Decreased AP hi gh response.

c) AP | owresponse.
d) Domnant - SP.

e) - SPor + SP
f) AP & SP no response.

The cases showing the type of domnant - SP & AP high
response had satisfactory prognosis. In these cases the sensory
epi theliumand the cochlear nerve seened to indicate a reversible
conditions being affected by the tenporary functional bl ock.
Further nore, it seemed to indicate that the neural regions

related to the source of AP (N;) response were inpaired in cases



i n which CMwere recorded at normal response. Inthe unsatis-
factory prognosis eases with decreased AP high response, AP | ow
response and AP, SP no response in which only the extremely | ow

or depressed CMresponses could be recorded it seened that the

sensory epitheliumand the cochlear nerve were affected pernanently

al though the degree of inpairment varied (Nshada.H '78)

Kiniura and pearlman ("5 & '58) have reported of experi -

nental |y eval uated histopathol ogi cal changes which are slightly
different fromthe one reported by clinical studies. Here the

pat hol ogi ¢ changes involved nmore severe damages of the ganglion

than hair cells, withlittle variationindifferent turns of the

cochlea. There was | oss of spiral |igament cells, variable |oss
of hair cells. There was |ittle effect on tectorial nenbrane.
Per manent and conplete arterial occlusion produced generalized
destruction of the inner ear structure s.and fibrous tissue in-

vasion and finally conplete ossification of the cochlea.
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Alford ("65 and Suga ('70) also cone with simlar reports.

Hoshino ('78) exam ned, under a scanning el ectron m croscope,
the left ear of a 57 year old female, Mo suffered sudden deaf ness

during the course of relapsing polychondritis. Found marked de-

generation of the organ of corti in all turns and dislocated and
encapsul ated tectorial nenbrane in the cochlea. Mrked decrease

I n nunber of sensory cells inthe utricular and sacul ar macul ae

and total [oss of sensory hair bundles in the anpullary cristae

of the semcircular canals were seen in the vestibule. These

findings strongly suggests that the cause of sudden deafness in

this case mght be viral.

Gundfast. K. M('78) said that inner ear fluid dynamcs and

patency of the cochlear aqueduct appear to be inportant factors

I n pat hogenesis. According to Blair Sirmons ('78) change in fluid

pressure in one intracochlear conpartnent al so causes a pressure
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gradient inthe other. Thus one nenbrane break is Iikely to cause
a secondary break. He presents indirect evidence for such double
nmenbrane breaks in sudden deafness and argues that one of the two

breaks can heat spontaneously while the other remains active.

Wi | e t he know edge of pathol ogi cal changas in sudden
deafness is still limted, tenporal bone studies inmeniers
di sease provides inportant information on its pathogenssis. Mny
authors have described enlargnment of the cochlear duct as evidence

for endol ynphatic hydrops. Maxi numenl argenent of the endol ynphatic
systemdi srupts the menbrane systemwhich seperates endol ynph from
perilynph and can be confirmed by histologic exam nation. This
indicates that a change of the ionic concentration inthe inner ear

fluids is responsible for inner ear dysfunction (Ilberg '76).

Qtsaki.K ('80) conducted conparitive study of serum
protein inpatients with sudden deafness. He found that the mean

of serumtotal proteinin the sudden deafness group was significantly
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| oner than that of normals. (P less than 0.05)

Several significant histopathological findings were noted
in acase of sudden hearing loss in a patient with chronic |ynpho-
cytic leukema. The major pathological findings were |eukemc
haemorrage into both perilynphatic and endol ynphatic spaces in
the cochl ear and vostibul ar systens endol ynphatic hydrops in the
cochlea and sacculus and a relatively narrowed and straightened
vestibul ar aqui duct and endol ynphatic sac. Additional interesting
findings include | oss of hair cells inthe organ of corti and
vestibul ar end-organ, destruction of the striavascularis possibly
the originof the blood, fibrosis in the perilyrnphatic spaces in
the cochlea and the vestibule and in the endol ynphatic space in
the vestibule. The leukemc infilberate observed in both the
cochl ea and the vestibule was not considered to be significant.

(I'samu " 77)

Sando.| ('77) presents the histopathological study of



| V-8
two cases of sudden deafness. The tenporal bones showed
cochl easaccul ar abnormality. The nost striking pathol ogica
changes were col | apse of the organ of corti, atrophy of the
tectorial menbrane, atrophy of the striavascularis reduction
in the nunber of cochlear nerves, collapse of the saccular
nmenbrane and partial absence of the sensory epethelial |ayer
int he saccul ar macul a. These changes are quite simlar in
type to those occuring in labyrinthitis of known viral etiology.
In addition, unusual findings of endol ynphatic hydrops limtedto
the extreme basal end of the cochlear duart ware found in case.|
A patient cochl ear aqueduch and circunmscribed perl|ynphatic
| abyrinthine ossification inthe superior semcircular cana
were al so observed with those histopathol ogic findings, the
possibility of viral infection viathe meninges as well as via

henot ogenous route into the inner ear is proposed.
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PATHOGENESI S:

There are three routes of access of viral particles to

the inner ear. The nost common is virema, inwhichthe virus
are deposited within the nmenbranous cochlea. The second route
i's where viras gain access to the inner ear through the perilynphatic

Space fromthe subarachnoi d space via the cochl ear aqueduct. Finally
it isthe direct extensionfromniddle ear to inner ear. (Lindsay '59

and Snow ' 75)

Once the virus particles enter the menbranous cochl ea,
pat hophysi ol ogi cal start occuring which are oftenreversible, but
once the destruction is extrenme, the loss is permanent. Vascul ar
endothel iumis invaded first and inclusion bodies may be sean in
the endothelial cells. Hyperama occurs at the site of inflanmmation.
VWhenvirus particles attachto erythrocytes, sludging of blood and
hemagl utination occurs. Qedema in the perivascul ar spaces occur

when there is infilteration of different cells. This may lead to
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necrosis of neuroepithelium (Snow '73)
Transmssion of viral infection frombrain to labyrinth has

al so been reported by Erich ('76). Here there is aninfilteration by

| ymphocytis and histocytes along the nerves inthe internal neatus

into the spiral ganglia and the scal atynpani (Lindsay '59). There

is an infilteration of various cells like histocytes, |ynphocytes,
plasma cells into the inner ear which leads to fibrosis and then

some sensory cells disappear.

It has been unable to isolate viruses of any type inviral

antibody studies, C S F. studies, postnatal swab studies or by the

paul -bunnel | test. Morrison ('75), Jaffe ('67), Shaffer ('64),

Vel sh & Wl sh ('65). Alteration of the immune response inthe

grand state, antigen-antibody reaction, or hypersensitivity have
all been reported as the cause of sudden deafness, in conditions
where pregnancy |eads to sudden deafness. There is a high occurrence

of false positive, biological test results like VIRL, CWR or RPCET,
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whi ch may be tenporary or chronic. (Mrrison '73, Jaffe '67)
Kenneth ('75) report that ottco barotrauma is a frequent
cause of perilynphatic fistula. It may also result fromrapid
alterations in perilynphatic fluid pressure. But for this to occur

the cochlear duct should be patient or there should be an underlying

mddl e or inner ear congenital abnormality. (Parisel and Bukea)

Kannath '73) says that the eustachiantube is lined by a surface

active menbrane which has a surface Tension | owering properties simlar
to pul monary surfactant. It allows the lumenal wall of the tube to
seperate in response to the pull of the nusculature. It gets destroyed
by proteol ytic enzyme producing bacteria pressure equalizing capacity
of the eustachian tube is affected. Inthese conditions ottico baro-
trauma occars. \Wen the air pressure build up in the eustachian tube

i's abnormal cochlea nay be injured and there will be inward and outward
di spl acenent of the stapes foot plate in the oral w ndow, creating pressure

distortion of the menbronous |abyrinth. Inthese conditions besides
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pressure, haenorrage fromtorn vessels and gas bubbles released can

al so damage the cochlea. (Berkley '70)

Goodhi || and Sinmmons '71) expiation for the occurance of

sudden deafness in cases of perilynphatic fistula is due to rupture
of labyrinthine w ndow nenbrane due to pressure exerted on it. This
rupture inturn leads to exertion of pressure on reissners basilar
and tectorial menbrane, which may rupture if pressure is great, which

| eads to mxture of perilymph and endol ynph. So partly hearing | oss

Is due to actual tissue injury at the site of break and partly due to

mxture of fluids.
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CHAPTER V

TREATMENT

Sudden hearing | oss has for its treatment as many varied therapies
as there are in nost of nedicines unsolved problem It is obious that
since the precise cause cannot be determned in nost cases, a specific
method is |ikew se absent. Treatnents appear and di sappear and then

are rediscovered at irregular intervals.

One of the constant problens in any study concerning sudden
hearing loss is the fact that on cccassions there is a sudden return
to normal hearing or a spontaneous inprovement without any treatnent
at all. This thereby increases tha difficulty of attenpting to

prove the therapeutic efficacy of any Medi canent.

Sudden deaf ness has generally been regarded as a medica
emergency (Jaffe) and patients have most commonly been hospitalized
inmmediately. Reports indicate that recovery is relavitaly rapid if
it were to occur. Sheely (1960) reports that 62%of his cases
recovered when treatment was given within 4 days and 47%recovered
when treatment began within six weeks. So it seens to be clear
that severer the hearing loss and the |arger period fromthe

di sease onset to the start of the treatnent, the poorer the
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recovery of hearing (Quilton'65)

Cases of sudden deafness have a very little tendency to
rel apse, at any rate, not, withina short time. However a few
cases of relapse have been reported, one of themafter an inter-
val of 15 years. To inprove the balance of neuro-vegetative
systemby dietary neasures and anti-allergic or endocrine treat-
ment, the physician cantry to inprove the deficient properties

of these constitutionally predisposed patients. (Quilton '65)

The therapies currently advocated includes vasodilation,
steroi ds, anticoagulation, reduction of the viscocity of the
bl ood, sedation and tranquilization, vitamns, corticosteroids,
bedrest etc. One of the main problemfor selection of thera-
peutic method is etiology. It is inportant to know whether the

cause of the problemis classified under 'known' or 'unknown'

group.

Under the cause 'unknown' group treatnent methods diverse
because the data are confusing and the etiology is in doubt.

There will be a controversy about the natural history. Treatnent
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I's enpirical and effectiveness of sonme treatnent nethods has
been doubted. (Richards '78)

Inthe group where the cause has bean established
(Syphilitic tuberculosis and acute inflammatory di sease of
the nervous system neoplasns including acoustic neuromma,
neni ere' a disease etc.) the treatnment probl ems are those of
the individual theraphy for the condition. Inprovenvira
infections, Mrrisonetal (70) find it right to advocate the
use of steroids but it haa not been found to be of nuch use
in cases of deafness due to neasles or nunps which is of

| ongst andi ng nat ure.

Vasodi | ation has been advocated by Van Dishoeck and
Bierman ('57), Sheely ('60) Jaffe ('67) Rubin ('68) and
Newby (' 64)

The results of vasodilation therapy appear to appro-
Xi mate spontaneous recovery rate (snow'75). The rationale
of vasodilation therapy in viewof the preponderance of evi -
dence for the viral etiology for sudden deafness i s question-

able. Nowvasodilation is advocated in viewof the vascul ar
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changes that occur in viral diseases.

Study of the effect on cochlear blood flowin guinea pigs
by vasodilating agents was done by Suga & Snow, who showed t hat
nicotinic acid, even in nmassive doses, has no messurable effect
on cochlear blood flow H stamn Phosphate and Betahi stanine
i ncreased cochlaar blood flowin dosages that produce bronchospasm
in guinea pigs and may wel | produce vasodilation onthe basis of

anoxi a.

In case of sudden severe hearing | osses the pronpt adm nistra-
tion of a vasodilator, perhaps in conbination wth an anticoagul ent
will sometimes result ina dramatic restoration of hearing. From
time totinme, there has been reports inthe literature concerning
the beneficial effects of vitamn therapy in inproving the hearing,
but the consensus of nedical opinionis that sensory neural hearing

loss is irreversible. (Newoy '64.)

Osterwal d & Bouche ('73), Barton ('74) these authors also
concl udes that vasodilator therapy supplemented by cortesona, anti-
biotics and vitamns is highly succesful especially in cases treated

early.
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Jaffa ('67) advocates | ow nol ecul ar wei ght dextran to reduce
the viscosity of the blood. It is admnistered by the intravenous
route in 500 cc quantities over a period of 4 hours. Dextranis a
pl asma vol ume expander and increases cardiac output and vascul ar
profusion. It also reduces blood viscocity, platelet adhesiveness,
sludging and cochlear formations with resultant inprovement of

mcro-circulation. It is an asset to patients wth sudden deaf ness.

Rossberg. G ('77) evaluated 2 methods for treating the affli-
cation of sudden hearing | oss. The effects of treatment with dextran
40 and papaverin ware conpared with those of a polypragmatic drug
admnistration. The latter proved to be effective in cases of sudden
hearing | oss, however nore significant inprovenents were obtained when
papaverin and dextran 40 were admnistered. Polypragmatic therapy did
not influence the hearing | oss in cases of norbus meniere, in contrast,
W th papaverin/dextran 40, considerable increase in hearing could be

denonstrat ed

Kellerhals.B ('77) and Schatzle ('81) reported that dextran
I nfusion can be used as the treatnment of choice for cases of sudden

severe hearing | oss and acoustic trauma.
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Morrison and Booth ('70) have drawn attention to the inportance
of early steroid treatnent for sudden deafness. Authors have basically
used Prednisone. Adose of 30 ng daily for the first week was found
to be adequate. H gher doses were used without obvious benefit.
| nprovenents in the puretone audiogramw thin normal limts during
the first week was found innost and only rarely after 10 days. During
the second week the dose of predisona was reduced to 25 ng and there-
after to 20 ng daily. Steroids wore withdrawn if there was no better-
ment after 2 weeks. If there was a dramatic inprovement, wthdrawal
was spread nmore slowy over several weeks to avoid the possibility of

rel apse. Pregnancy diabites and hypertension have been contraindi cat ed.

Wlson. WR ('80) conducted doubl e-blind studies for the treatnent
of idiopathic sudden hearing | oss with oral steroids. He found that
steroids had a statistically significant effect on the recovery of

hearing inpatients with nmoderate hearing | oss.

Villar.J. ("8) did statistical reviewof 60 cases of sudden
| di opat hi ¢ neurosensory deaf ness of probabl e vascular or viral etio-
| ogy treated with nicergoline, corticosteroids and in 18 cases, dia-
trizoate meglumne. Total or partial auditory recoveries were

obtained in 36%of the cases; in the cases wth association of
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diatrizoate magl um ne, the percentage of recovery was 38%
Steroid harmone (Predonine) admnistered to patients with
| ow-t one deaf ness of sudden onset resulted in the recovery

of hearing to normal levels shortly after treatment. (Yagi.T.'82)

Four patients with sudden deafness were treated with
steroids immediately after the initial synptons of sudden deaf -
ness. Hearing loss of all cases hecane worse in a period of
2 or Sdays after the steroid admnistration. Their hearing
acuity was markedly inpaired. However, the steroid therapy was
continued and the hearing | oss showed the remarkabl e inprovenent
after 7to 20 days of treatnent. Mnam.Y (82") concludes that
i f the patient has nmajor side effects there is no necessity of
cessation of steriod admnistration even when the hearing | 0oss

was progressive after the steroid therapy was started.

Sone of the newer cortico steroids which have been used
inthe treatment of sudden deafness are dexanethasone, paranmet ha-
sone, triancidone, nethylprednisolone or tetracosactrin. If the
| esion is shown to be sensory or sensorineural, vasodilator
therapy has on occasion been instituted in additionto the steroid
therapy. Nadol ('75) has reported chance of inprovenent in 50% of

the cases with syphilitic deafness.
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Steroids with anticoagul ants have al so been used |ike the
adreno cortico tropic hornone (ACTH). Bol ognesi ('60) used ACTH
with a case of hyper coagulation and found conpl ete recovery.
Saunders has noted the uae of ACTH in the viral and vascul ar
etiology of sudden hearing | oss, where inviruses attach thensel ves
to red Mood corpuscles and produce henagglutination and has repor-

ted inprovenent.

ACTH has maty functions. It stimulate the production of
cyclic AW fromATP. AW causes a decrease in aggregation of
platelets. It also exerts a beneficial effect of beta (vasodilator)
versus al pha (vasoconstrictor) catecholamnes. ACTHis a stimulant
for corticosteroids fromthe adrenals. It tends to suppress antigen-
antibody reaction. The union of antigen-antibody is not prevented,
nor is the release of hostamne fromsensitized cells prevented. ACTH
has a distinct |ipolytic effect, actuated by a specific |ipase enzyne
system This helps clear the blood of chyloma by permtting the
triglycericles to be reduced to glycerol and free fatly acids which

are then netabolized.

The mechani smof action of ACTH on its receptor cell is to

stinmulate the formation of adenyl cyclase which is a nessenger
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fromtha endocrine gland to the cell interior. This inturn

rel eases the anount of cyclic AMP fromthe ATP that is found
withinthe cells. By increasingthe anount of cyclic AW and
ATP, there is a general increase of ADP available. This has an
effect on the aggregation of platelets. Since platelet aggrega-
tionis increased by the presence of ADP, there is an increased
tendency for sludging and roul oua formation with occlusive effect
on the small vessels in the periphery. ADP has a characteristic
of increasing the stickiness of platelets. [Ishigama etal ('76)
Jakobi etal ('75), Meyerhooff ('79) have all given evidence to
support the recommendation of ATP in the treatnent of sudden

deaf ness.

I nhal ation of pure O, mxed with 5% CO, gas has been used
as tha therapy in cases of sudden sensorincural hearing | oss.
Three patients, inwhomhearing was | ost 44, 25 and 45 days
respectively, after the occurance of sudden deafness and wi thout
| npr ovenent in hearing, showed a significant inprovenent in hearing
after inhalation of this gas mxture. He also reported that this
therapy was effective for patients observed soon after onset of

hearing. (Miruta.K ('78)
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Fl sch,V ("85 reports that in patients with sudden deafness ,
the 02 supply to the vestibular tissues is significantly reduced but
t he response to carbogan i n sudden deafness is not acconpanied by a
reduction (stealing effect), but by an increase of perilynphatic
xygenation. Therefore carbogen inhalation was used for the treat-
ment of sudden deafness. In a prospective random zed study carbogen
inhal ationyielded significantly better results than the intravenous
i nfusi on of papaverine and | ownol ecul ar dextran. Carbogen inhal atio
I's recommended for the effective, non-invasive treatnment of sudden

deaf ness.

The techniqua of henodilusion was assessed in 12 cases of
sudden hearing loss as it is known to inprove peripheral circul a-
tion. Goodresults were obtained in 9 patients. The inmediacy
of the effects suggests the real efficacy of henodil usion as

opposed to spontaneous recovery. Henodilusion is supposed to
I nprove oxygenation inthe cochlea. This technique is very sinple

and quick to perform (Dauman.R etal ('83)
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The other drug to gain inportance inthe treatnment of sudden
deafness is Heparin. Bolognesi ('60) suggested Anticoagul ation
as a possible method of treatnment inthe very early cases of sudden
deaf ness of obscure etiology. He placed each patient on heparin
and warfarin. He observed conplete recovery of hearing in 3 out of

5 patients.

Schiff.M ('74) discusses the use of heporin as excellent

agents in producing pronpt recovery in sudden deaf ness cases. These

drugs tend to inhibit or ameliorate vasculitis, inhibit hypercoagul ati
and decrease hyperlipidema. These effects enconpass the rationale

of its use in sudden deaf ness.

Piccoli.A ("77) reports results with a new heparinoid (3 GS)
inthe treatment of recent and | ongstanding sudden | oss of hearing.
Thi's study suggests that good results will be obtained if 3 GSig

given inmediately after onset. The drug is not contraindicated

and is conpletely free of side effects. Donaldson ('79) used
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heparin with 25 cases of sudden deafness and found that 14 had
conpl ete recovery (60.4%, 2 had good recovery (8.7%, 7 had

poor recoveiy (50.4%. None of the patients failed to recover

The inhibitory effect of heparin on antigen-antibody re-
action was noted by Drugstedt. This mechanismis related to the
fact that haparin conplexes and binds histamna quantitatively.
This inturnprevents the capability that histamne had of
carrying the sodiumion across a cell nenbrane such as a fibro-
bl ast, thereby damaging the internal Mechanismof the call. This
bi nding of histamne and heparin limts the cytodestructive effect
to the benefit of the capillary vith it3 endothelial cells with

ot her responsive cells.

Heparin specifically stimulates Up protein |ipase formation
This engine is located in or near the vascular wall. The lipolytic
effect is observed at a considerably |ower concentration than that
used to prolong clotting time. Spencer's showed that a decrease

of the lipoprotein factor in blood effected an inprovement in

heari ng.



V-13
Kuglar.R (' 73) considers that the stellate ganglion bl ock
is amethod of choice inthe treatnent of sudden deaf ness.
Jocobson ('74) has al so used stellate ganglion block (N=10)

and drops of conplamn in chaomacrodex in his therapy for sudden
deafness. Stellate ganglion block is nade up of inferior cervica
ganglion and the superior thoracic ganglion of the synpathetic
narve trunk. The function of this trunk along with the rest of
aut onom cnarvous systemis to assist inpreparing the body to neet
emergency i.e. for fight. This is acconplished by constriction of
bl ood vessel's, increased bl ood pressure, enlarged pupils etc.
Plester in sixties was the first to use this intreatment of

sudden deaf ness.

Sone of the conplication of stellate glanglion block as
put forward by Haug etal ('76) are penunothorax, tenporary | o0ss
of voice due to trauma of the recurrent |aryngeal nerve and tenpo-

rary dysphagia fromtrauma of vagus nerve.
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Simmons. F.B. ('73) reported that the treatment with Mannitol
for one week gave spectacul ar results and the hearing on the effected
side returned to normal. Pang.L.Q('74) presents 2 cases of sudden
sensorineural hearing loss followng diving, and the succesful treat-

nment by reconpression with conplete recovery of the hearing.

M crowave was used in the treatnent of patients with sudden
deaf ness by Kawanoto.H ('76). Awpatient was irradiated with 20-50
watt mcrowave apparatus at frequency of 2450 MHZ fromexterior auricle
on the affected side towards the inner ear once or twice aday. Mcro-

wave irradiation was considered to inprove blood flowin such arteries

as vertebral basillar anterior, inferior cerebellar |abyrinthne and

thus do hetter the condition of the affected inner ear.

Enmmett Etal (1981) discusses the action of hypaque in sudden
hearing | 0ss. He examned 16 patients conplaining of sudden hearing
| oss and tinnitus who met the criteria of no vertigo, and a hearing

| oss that was not conplete ware adm nistered vasodilator therapy
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i ncluding hypaque. 15 patients had conplete return of their
hearing to pro sudden hearing |l oss I evels. 2 patients had

partial return of their hearing, but not up to serviceable |evel
and ona patient had no response to treatment. Shea.J.J. ('78)

al so used hypaque with vasodilators with sudden hearing |o0ss
patients of |ess than one nonth duration and no vertigo at onset.

He found 86%of the patients had return of serviceable hearing.

Four cases of sudden deafness, healed by the use of trans-4
am nonet hyL- cycl ohexane carboxylic acid (tranexamc acid) was
reported by Chsaki.K etal ('76). Tranexamc acid is an antiplasmc
agent. Therefore, it was presumed that tranaxamc acid coul d act
effectively on such phenonena as accel eration of perneability as
tissue edenma and exrtravascul ar bl ood oozing as the result of

hypoxi a fol | owed by sludging in inner ear.

Fielder.H ('84) treated 33 patients wth sudden hearing
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| oss wi th Natrium Meglumne-diatrizoat (Urografin), Wen all
other standard therapies failed. Detailed investigations were
carried out and thorough nmeasures were taken agai nst anaphylactic
reactions before and during the intravenous adm nistration of
Urografin. In 10 cases (30% an inprovement of hearing of atleast
20 dB was observed with restitution of alnost normal hearing in
some cases. The treatment was nost succesful inthose cases where
an excessive hearing loss (nore than 40 dB) occured for the first

time. Since the drug is only intended for diagnostic use further

Use as a therapeutic agent will require legal endossnent.

Recent |aboratory and clinical studies provide increasing
evi dence that idiopathic sudden hearing | oss can be effectively

treated. First, corticosteroid therapy has been shown to be

efficacious inrestoring hearing in patients wth noderate hearing
| osses. Secondly, studies of cochlear blood flowand perilynphatic

oxygen tension indicate that positive nodifications in PO, can be
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obtained with 5% CO and 95%oxygen. Future clinical trials are

likely to showthat inproved oxygenation of the cochlea will have
a positive effect upon hearing recovery. Third, patients with a

clear history of perilynph fistulas are managed by mddl e ear

exploration and repair (WIlson '84).

Vestibulatory is one another surgical procedure which has
boon recomrended to patients of sudden deafness due to |abyrinthine

w ndow rupture by Fiedeman ('75).

The | ess popul ar mathods for treatment of sudden deafness

are use of methyl gl uoanine salts of which belong to the triohenzoic

acid derivatives. (Fukuoka ('78), injectionof amno-triovate-intra-

venously (Mortimtsue '74-). The last of the treatment nethods is

the uae of ultrasonic's. (Kazama '76)

-X-X-
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