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CHAPTER |

| NTRCDUCT! ON
SUDDEN  DEAFNESS.

The phyl ogenetical Iy newer portion of the
I nner ear, which is known as pars inferior, and
i ncludes the cochlea and saccule, is relatively
more susceptible to various injurious agents than
the pars superior. Existing evidence indicates
that only a limted number of etiological factors
are responsible for acute injury to the pars infe-
rior that results in sudden deafness(Snow ' 73).

On the other hand, any disease or disorder
of the external ear, of the mddle ear, of the
otic capsule (of the neural connection, also, on
occasion, may present wth sudden hearing |oss.
Sudden deafness may be defined as a sensori-neural
hearing | oss, which devel ops over a period of hours
or a fewdays. The severity of the oss may vary
frommld to total |oss of perception of the nost
Intense sound. |t may be pernmanent, of the hearing
may spontaneously return to near normal or nornal.
Al though sudden deafness is usually unilateral, it
can also be bilateral.
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Definitions:

Li ndsay('59), Saunders ('67) and Jaffe ('67)
define sudden hearing loss as amld to total sen-
sori neural hearing | oss, which is nmost often
unilateral and reaches its maxinmumwithina tine
range from instanteneous to a few hours on a few
days at nost.

Goodhi I I's ('71) view about sudden deaf ness
I's "one whose devel opment issudden or instataneous
or rapid, i.e., over aperiod of mnutes or hours,
which is usually an unilateral loss and is unrelated
to mddle ear disease or trauma and nay be the se-
quel ae of any one of a large nunber of varying etio-
| ogi cal factors".

The sane aut hor has given one other definition
in'79, according to which the termis used "to des-
cribe syndromes of spontaneous sensori neural hearing
| oss, inpatients, wth presunably unknown previous
ear or hearing problens."

Van Di shoeck ('72) has used the term sudden
deafness to conditions in which "hearing loss is the
nost inportant or the only synptom devel oping within
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a short time, inamtter of a fewmnutes or hours,
increasing in severity, wthout any cause apparently".

Simons ('63) has put forward the idea of
sudden deafness as " a synptomin search of diagnosis".
Siegel's ('73) definitionis "it is an abrupt severe
| oss of sensori-neural hearing.

Saunders(' 72) uses the termto describe "a
unilateral, generally abrupt |oss of hearing andis
of type called idiopathic".

Prosper menieres' was the first to report about
a case with sudden deafness in 1861. The probl em
being a manifestation of cerebello pontine angle tunor
was first mentioned in 2 cases published by Lushing in
1914. Sudden deafness presenting as the initia
synptom of an acoustic neuroma was first described by
Hal | berg in 1956.

For a long time, the nedical people were of
the belief that onset of sudden deafness was strictly
associated with vascul ar accidents of the cochl ea.
This was especially relevant to theelderly people,
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who frequently displayed vascular irregularities of
one kind or the other. However, as an increasing
nunber of younger people began to display simlar
clinical mnifestations, serious investigation be-
gan to determne ot her possible causes of the problem
and today over 200 factors are |isted.

Sone of these factors as listed by Sinmons
("77) are meningitis, encephalitis, sickle cel
crisis, munps with or without, parotitis, multiple
sclerosis, syphilis, cogans di sease, acoustic neurom,
neni eres di sease, head injury, co-agulopathics, em
bolism nmetastatic carcinoma and drug toxicities.
Besi des these, there are still other etiologies com ng
under the "cause unknown" group. By popul ar concensus,
vital injections rank the highest here, followed by
vascul ar di sorders, intra-cochlear menbrane breaks
and the conbination of these causes.

The sudden onset of synptons is the outstanding
feature in this type of deafness. Audiologic findings
in themhave been highly variable |ike Jerger('6l)
reported of 2 patterns of response in the 12 sudden
deaf ness patients he saw. Herbert & Younp ('64)
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observed variation of response, in the same subject,
as a function of test procedure, stinmulus pattern
and instruction. Though different patterns of pure-
tone audi ograns are encountered, there is a general
uniformty. Sudden sensori |osses are mainly flat
or show a high tone cut off, sensori-neural patterns
are alnost all high tone and retrocochl ear may be

| ow tone, trough shaped, flat or high toned.
(Morrison '75).

The hearing lossiasoften associated with
tinnitus, (appearing at different times, with re-
lationto hearing |oss) (Jerger '61), wth dipla-
cusis (Jaffe "67), afeeling of fullness or plugging
of the ear (Bosatra & De steftani '61). Sonetines
vestibul ar synptons occur which may be mld to short
duration - to days of incapacitation due to nausea
and vertigo (Jerper '61). There are few other
associ ated synptons which although not common, may
occur concurrently with the deafness, they are
recruitment, pain, fever, upper respiratory infec-
tions etc.



1.6

Sudden hearing | oss has been variously
classified. One of the nostly popul ar classi-
fications is based on etiolopy, i.e., whether
it comes under the 'cause known' or 'cause un-
known' group. Under the 'cause known' or 'cause
unknown" group, (R chards '79): Harbert ('64) has
classified the group based on the audiol ogic test
results, into cochlear and neural types, which has
been accepted by many other authors |ike Jerger
('60), Mrrison('73) etc. There are also a nunber
of | ess popul ar classifications.

The pat hogenesi s of sudden deaf ness has been
partly understood for nost etiologies, except a few
conditions like viral disorders, where the under-
standi ng has gone a few steps ahead. For conditions
| i ke vascul ar disorders |eading to sudden deaf ness,
the explanation is that a thronbosis or an enbolism
may obstruct some of the nost inportant vessels
supplying the end organ, leading to, atotal or
partial obstruction of blood flowto the region, which
inturn my lead to sudden deaf ness.
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But how exactly the different patterns of
hearing loss |ike, sensory, neural or sensori-
neural is caused, is not explained. These dife-
rences have been explained by the viral actiology
theory. Viruses can become attached to erythro-
cytes and cause haemaggl utination. They can al so
cause edenma of capillary endothelial ceils and
produce a state of hypercoagul ation (Jaffe '67).
Viruses appear to cause neurol ogi cal synmptonms in
two ways: (l) by direct invasion of nervous tissues
or (2) by starting some formof antigen-antibody
reactions, sometines the sane virus can produce
both, leading to a sensorineural pattern of hearing
| 0ss (Norrison '73).

The pathology of the end organ caused by
the above infections has been studied in detail by
Schuknecht in 1962. He reported that the organ of
corte was mssing in sone parts, the hair cell and
ganglion cell population was highly decreased. The
tectorial nenbrane, reissners' nenbrane and stria
vascul aris were all collapsed, Suceule had also
under gone degenerati on.
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Al though a basic identification of the problem
of sudden deafness is quiet easy, a definitive diagnosis
lies along way off. A series of steps need to be care-
fully followed before finally diagnosinp. These steps
range right froma careful, general and specific history
taking, to a careful exam nation which again includes
general , otol ogi ¢, audiologic, vestibular and neurol ogic.
Besi des these, a series of pathological investigations
with X-rays ecochg and nore advanced investigations
are necessary to diagnose a sudden deaf ness case.

Wi | e doing the above investigations, it is
necessary to differentiate sudden deafness from a
series of other problenms which have a simlar synptom
omat ol ogy |ike labyrinthine otosclerosis, bacterial

| abyrinthitis, cerebello pontive angle tunors, traums,
neni eres di sease etc.

After diagnosis, conmes one other very inportant
step, the treatnent, which is as controversial as the
diagnosis is. Jaffe('61), Meyerhoff('76) etc., are of
the viewthat the occurrence of sudden deafness should
be considered as a medical if not a surgical emergency.
The sooner the treatment is begun, the better the
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resul ts, but as the duration between onset of problem
and treatment is increased the prognosis decreases.
(Quilton ' 65). Besides the duration, there are many
other factors which are attributable to prognosis,
they are age of onset, presence or absence of vertigo,
t he audi ol ogi ¢ Curve, vascul ar probl ens et c.

A careful evaluation before beginning therapy
IS necessary to uncover etiologies, which are
potentially dangerous and may be treatable. Specific
therapy should be aimed at any specific etiology
uncovered during eval uation and non-specific therapy
should be utilised to increase cochlear blood flow,
reduce intravascul ar co-agul ation and reduce inflam
mation. Approximately, 50%of patients will recover
sone or all of their auditory function while the
remaining 50%will have no recovery at all.

Al'though a large nunber of treatment nethods
exist for sudden deafness, i+ is very difficult to
say which is the best, as the frequent spontaneous
recovery of hearing to normal or near normal |evel
in these patients make eval uationof any form of
therapy very difficult, (Snow' 73).
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ETI OLOGY

Sudden deaf ness may be the presenting synptom
of awde variety of nedical and surgical diseases,
such as vascul ar occlusion, hyper co-agul ation, acoustic
neuroma, ototoxic drugs, neningitis etc. As a result
of the large nunber of etiologies, there are many
conpeting theories concerning it, and each has righteous
foll ower and indignant antagonists.

The inportance of predisposing factors is
debatable. Nevertheless, frequently cited predispos-
lagfactors include allergic nmanifestations, changes
i n physical environment, use of extranel, the enotional
state of the patient, fatigue, diabetes, arterios-
clerosis, age of patient, pregnancy, and infrequently
it is surgery and general anesthesia. The presence of
any of these factors and the onset of sudden deaf ness
are most |ikely chance co-incidence, except in few
cases vhere the cause can be pinpointed.

Sudden hearing | oss may occur as the result
of lesions of external, mddle or inner ear or
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internal auditory meatus, cerebellopontive angle or

CNS | esions.  The hearing loss may be mld to noderate
in degree, nore frequently severe or total and may be
due to either a conductive or sensori neural |esion.
Sudden conductive hearing | oss may occur in tynpanic

or mddle ear trauma, in incus necrosis associated with
chronic osteomastoiditis, in serous Qitis media fol | ow
ing acute upper respiratory tract infection, in post
stapedectony conplications and in many other externa
mddl e and mddle-inner ear interface conditions.

Sudden sensory neural hearing |oss may occur
i n nenieres disease, labyrinthine conplications of
previous ear surgery, acoustic traum, in response to
ototoxic drugs, multiple selerosis, Logan's disease
etc.

Sudden m xed hearing | oss may occur as a result
of labyrinthine fistulas, in chronic ostomastoidities,
after stapedectony and in other conplications of
otol ogi ¢ di seases.

Until recently all cases of sudden deaf ness
were considered to be of idiopathic etiology, as the
research was not sufficient to identify the basic etio-
pat hol ogi ¢ cause, although, presently some of the
hypot hetic and specul ative approaches have made possible
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an accurate diagnosis in some cases. The other problens
in diagnosis are the presence of limted literature on
val i dated tenporal bone pathol ogic changes and the high
occurrence of iggnt aneous recovery in these cases.
Goodhi Il (*79)  has indicated the etiology of sudden

hearing | oss, for an easy understanding by the follow ng
figure.

| di opat hi ¢ Labyrinthine nenbrane rapture
Oval wi ndow
Viral Bound w ndow
Vascul ar Round w ndow and Oval
w ndow
Unknown | ntracochl ear

17
Rehiff & Mchael (" 74)  have recorded the fol | ow ng
possi bl e causes:

|- I'nfection.
(a) Viral (b) Bacterial
||, Traumatic

(a) head injury (b) rupture of oval w ndow round
W ndow.
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[l . Tunor formation.
(a) acoustic nearoma (b) Vascular nalformations.

| V. Post (perative.

(a) Ear surgery (b) conplications fromother far
distant surgery.

V. Pregnancy.

VI. Endol ynphatic hydrops.

Vi1, Metabolic.
(a) Gotoxic drugs (b) disturbance of |ipid meta-
bolism
VI11. Vascul ar.
(a) associated with hypertension and/or diabetes
(b) arteriosclerosis
(c) alterations in blood co-agulation
(d) vasculitis inducted or immunol ogic.

148
Blair Ssrmons ('68)  has al so recorded simlar
etiol ogi es.

Besi des the above given etiological factors
there have also been reports of sone mscel | aneous
rarities |ike Copichand ('68)132reported of a case
who devel oped sudden deafness after a severe enotional
excitenent. A search of the literature would
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undoubt edly reveal many other rare causes of sudden
hearing | 0ss.

There have been reports of the incidence of
the problemwth respect to specific etiologies.

Sone of these are byJaffe & Arbor ('67)  Mrrison
123 122

("71) and Morrison ("75) . O these, the one
reported by Mrrisonin (‘75 is the nost extensive
one and is as giveninthe table.No.l. The above
|isted causes wi ||, inthe follow ng paragraphs, be

di scussed in detail, which according to the classifi-

152
cation given by Anthony ('76) fall into the category

of 'Known' causes of sudden deaf ness.

Central Causes

1. Diffuse cortical eucephalitis:- It is
presuned to have a viral origin which affects the
substance of brain. It can cause a wide variety of
probl ems of which sudden hearing loss is one. It nay
al so cause auditory aphasia when both the tenporal
| obes are involved. The conditionis confirmed by
EEG eval uation. The patient will have nornmal puretone
audi ogram yet no understanding of speech. The illness
devel ops slowy over weeks or nonths with fluctuating
synptons and acut e epi sodes. Features include headache,
drowsi ness, personality changes, generalised epilepsy,
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aphasia, nutism sudden deafness, parasthesia and
abnormal novenments. In the beginning stages it is
usual Iy confused with psychogenic deafness. Euce-

phalitis as a cause has been put forward by Schiff
165 176 123.
et all ('74) Simmons ('68) & Morrison ('71)

2. Psychogeni ¢ deafness:- It is not an unconmon
condition and has many reasons for its occurrence,e.g.,
conpensation. The inpression of psychogenic deaf ness
is aroused by the clinical inpression and by incon-
sistencies in the story and the findings. Tinnitus
s seldoma feature. The different tests |ike |anbard,
stenger etc., can be used to identify the condition.
Morrison has reported it in both of his studies i.e.
of 1971 and 1975.

Retro cochl ear causes: -

1. Acoustic Neuroma:- Sudden hearing |oss,
presenting as an initial synptomof acoustic neurona
was initially reported by Hallberg in 1956. W] son
(' 73 is of the view that sudden deafness is an
unexpected synptomand found its occurrence in 10% of
his cases. Nedzelski ('75) and Morrison('75)

have also reported simlar findings. Mre recently

L . . 100
the condition was surgically confirmed by Kusak ('79)

in some of his cases with sudden deaf ness.



TABLE No.

122
G ven by Mrrison(' 75). Cause and Ape group in 218 patients.

_ _ No. of UWnilateral Bi | at eral
D agnosi s Mean
cases Mile Femle Male Fenal e age

CENTRAL year s
D ffuse Euce-

phalitis 3 3 30
Sudden Psycho-

genic 12 3 1 2 6 18
Ratio Cochl ear
Acoustic Neuroma 14 6 8 42
Miltiple Sele-

rosis 7 3 2 33
Lepto Meningitis 8 27
T.B.Meningitis 2 21
Syphilitic
yf\)/tani ngitis 3 1 2 41
Meningo Myelitis 2 1 1 24
Bact erj al Endo-

carditis 1 69
Cochl ear
Late syphilis 13 2 5 3 41
Meneres disease 17 4 3 4 38



_ , No. of i | ateral '
Di agnosi s Naltm e Bll | at er al \ban
e enmal e
cases Mal e Fenal e age

Cochl ear &t o- years

sel erosi s 3 1 1 1 44
Viral Zoster 7 4 3 42
Munps 14 6 8 12
Measl es 4 1 2 1 8
SuPpurative_ ,

abyrinthitis 6 4 2 45
Vascul ar Lesions 15 9 4 2 64
Rarities 7 3 3 34
| di opat hi ¢ 59 32 25 2 36
Trauma
Fracture Qic

Capsul e 4 1 28
Stapes facture 8 5 3 26
Bl ast sensory

| 0ss 4 1 1 2 29
Deconpr essi on

dearf ness 4 27
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Cochl ear causes: -

1. Syphilis:- Wether congenital or acquired,
syphilis is still an inportant cause of sudden deaf ness.
The incidence of sudden deafness in various forns of
syphilis as reported by Joseph ('75) ~ are:

t

Late congenital syphilis - 18%
Early |atent " - 17%
Late |atent " - 25%
Asynptomatic neuro " - 25%
synpt omati c neurom"” - 80%

Both the early and late forns of congenital
syphilis as the cause have been recorded by Ll oyd
("78) and on the other hand Thomas ('78) has sudden
deaf ness in both secondary and tertiary fornms of acquired
syphilis. The clinical picture inboth forns are simlar
having sensory neural loss with |ow discrimnation scores
affecting both ears simultaneously or sequentially
vest i bul ar synRESnB are a conn?n7occurrence here. 139
Morrison ('75)  Joseph (‘75 and Nel son et al('74)
are the other researchers who have reported syphilis
as a cause of sudden deaf ness.
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2. Meni sres disease:-  Sudden unilatera

sensory deafness and tinnitus herald the onset of

| dopat hi ¢ endol ynphatic hydrops in about 3 pgﬁfent

of patients with this disease(Mrrison '75)

Once the full clinical picture of hydrops has deve-

| oped the diagnosis is obvious. |Inthe early stages
it is inferred by audiological features of hydrops
and by significant change follow ng hydi ops. Sudden
deaf ness may sometines affect the second ear after
an interval of months or years. Mrrison ’('75)122
The topic is discussed innore detail under the

Chapter of differential diagnosis.

3. Cochlear Qtoselerosis:- Evidence of coch-
| ear involvement in otoselerosis is very comon

though sudden spontaneous total or sub-total deaf-

ness in cochlear otoselerosis is a very rare event.
122

Mrrison (‘75  has given the nmost |ikely explana-
tion for the occurrence of the above two. He says
that there nay be rupture of the cochlear adjacent
to an area of endostead disease and in stapedectony
al so the spontaneous rupture of cochlear duct can be
expected with sudden deafness is the result. It may
arise froma viral or vascul ar pathogenesis, but in
the absence of such evidence it can be due o surgery
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or as a hazard of stapedectony. But whether this |oss
I's due to other reasons which coincided, is not well
known as in some cases sudden deaf ness has bheen

reported to occur in unoperated ears. Arnstrong ('67)
Sale ('69) &Mrrison (‘75  are the others who have
al so reported the occurrence of sudden deafness in
otosel erosi s patients.

Qotoxi ¢ drugs:

A large and increasing nunber of drugs are now
known to be ototoxic. They usually cause a progressive
sensory deafness though in certain conditions it mght
be sudden, bilateral, severe and continuing even after
wi thdrawal of the offendingnedication. In the presence
ofrenal failure rapid accunulation of the drugs and high
concentrations in the endol ynph can result in alarmngly
rapi d sensorineural deafness. Mrrison ('75) . The
different ototoxic drugs are kanamycin, nevanycin, strepto-
nycin, ethacrynic acid, diuretic agents, salicul ates,
qui ni neand furosom de. Kananycin and neonycin are
supposed to alter cochlear function while gentanmycin
and streptonycin cause injury to the vestibular system
O these, the effect of Kananycin has been reported to
be the greatest, as here, there damage of hair cells
which is followed by neural damage. The damage of hair
cel| starts in the basal coil and progresses in the
api cal direction.



Topi cal ototexicity has also been found to play
a role in sudden deafness, as it has been found that
preparations containing neoxycin, polynycin B, gentanycin
and franycetin are used in patients with chronic perfora-
tions of the drum Here there is a possibility of pene-
tration of the drug through round wi ndow menbrane which
inturn damges the inner ear |eading to sudden deaf ness.
Bal | antyne ('70)° mentions a severe sensorineural deaf-
ness which may have resulted fromlocal franycetinin a
patient with chronicotitis media. Simlar finding has

been reported by Taylor ('75),
Acoustic traum

In addition to noise-induced deafness, which can
be divided into a slowy progressive deafness caused by
prol onged intense noise exposure and acute acoustic
trauma caused by a single exposure to very intense sound,
Kawat a & Suga (' 67) 168 & David ('80)26 have descri bed
a noi se induced deafness which occurs suddenly after a
certain period of exposure to uniform intesnve noise
to which they have long been accustoned. Boenni nphans

("62) is of the viewthat insone cases sudden deafness
occurs while physically strenuous |abour is carried out

, 113
inthe presence of noise. Mures ('62) , Robert('69)



have also reported of cases in whomthe above relation
was observed.

Head Injury:-

A head injury with or without the tenporal
bone fracture can lead to sudden deafness. A concussion
type injury with anoxia and or haenorrhage can be the
etiologies, as isolated or separate entities. |In part
the magnitude of the initiating force and patient's
| evel of concieusness can be used as a guide to the
potential of sensorineural deafness.

|t has been experinentally shown by Richerds
("78) that a total vascular occlusion and associ at ed
anoxi a can |eadto damage of hair cell and stria
vascul ari s.

Wth a transverse fracture of tenporal bone
on sensorineural type of hearing loss is usually found
and a conductive type of hearing loss wth |ongitudinal
fracture: Piaget('64)™ has reported of cases in whom
t he above condition was observed.

M scel | aneous Rarities; -

Besi des t he above given causes, there are sone
condi tions which have on occasion led to sudden deaf ness
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Morrison (‘752 reported of a case in whom typhoid
fever was foll owed by sudden deafness. Total unila-
teral deafness follow ng nitrous oxide inhalation
has been reported by Mack (' 76)* &\orrison(' 75) 1%
Car di o-pul monary surgery as a cause was put forward

by Saunders(' 72) 2. Tunours |ike chol est eal oma, of
glanus jugul are (Morrison' 75)%2 | bronchogenic

carci noma (Vonne ' 78) ** were uncovered as eti ol ogi es.
Re- vacci nation has been reported by K ttel (' 64)°

lain(' 77)*° and Wrth (' 73) %8 WMoshe ('73) brought
out insecticide poisoning. Gaillard ('66)* electric
shock and Nakagawaki (' 77)® shoul der pain, inthis
broad category of etiology.

A search of literature will undoubtedly reveal
many ot her rare causes of sudden hearing | oss.

After having finished the category of 'Known'
causes of sudden deafness we can now go onto the
" Unknown' causes which can al So be called as the
' Mechani smof sudden deafness". This group has been
broadly classified under three theories, nanely,
(1) Viral theory (2) Vascular theory and (3) the
menbrane rupture theory.
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Viral Theory: -

This theory |ike others has many many righteous
fol lowers and indignant antagonists. The protagonists
state that inany large series of patients with sudden
deaf ness about one in three has an overt respiratory
infection at the tinme of onset of sudden hearing | oss
indicating a true relationship. H stopathol opical
studi es have shown parallel changes to be there in
congenital viral deafness and acquired idiopathic sudden

deaf ness. (Jaffe ). The antagoni sts counter
with the facts that it is highly inprobable that the
infectionw || involve only one ear specifically and

secondly the infection often clears whereas the deaf-
ness persists in mny cases.

Inspite of the controversies the theory has
gai ned support frommany researchers like Bull &
Ransome ('76), Jaffe ('67)& '78, Malik ('74),Shaia &
Sheeny ('76), Van Dishoeek ('74), Morrison('75), Snow' 73)
and Rowson (' 73).

The sites of viral induced pathol ogi cal changes
are the cochlear and the conponents of 8th crania
nerve. (Snow'73). Some of the virus have also the
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capabi ity of affecting the vestibular auditory end
organ (CGoodwi Il *79). \Whenthe cell injury does not
proceed to cell death, a broad spectrumof recovery
patternis seen. Audiometrically, a profound sensori-
neural |oss is the most common pattern seen in these
cases. The magnitude and configuration of the hearing
loss, initially, as correlated with that at the time
of onset, has been used as a prognostic indicator for
return of function. As arule the nore profound the
hearing | oss, initially, theless the chance of
conpl et e recovery (Goodwi || ' 79).

The nechani sminvolved in the causation of
sudden deaf ness by the viruses has been variously
explained. WIlianms (& 78) has given the fol | ow ng
expl anat i on:

(1) neuronitis or ganglionitis / a viral
infiltration of the ganglion or nerve,
especi al |y seenwith herpes Zoster.

(2) Endol ynphatic |abyrinthitis(invasion of
cochlear duct by the virus.

(3) Perilynphatic |abyrinthitis(invasion of
the perilynphatic space by a viral
agent .
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(4) Vascul ar occl usion (by viruses).

Jaffe & Arbor ('67) are of the view that there
are three nechani sns by which the virusparticles can
effect blood flow through capillary network of the
I nner ear and in turn produci ng sudden deaf ness.

(1) Virus particles can attach to the ery-
throcytes and cause hemagl utination in
viro.

(2) Virus can affect blood flow by causing
edema of the endothelial cells of the
capillaries.

(3) Viral infection may produce a hyper-
coagul abl e state.

The list of viruses associated with sudden
deaf ness as put foward by Jaffe ('78) are:

| . Upper respiratory infection 1. Adeno virus

2. Munps 2. Mycopl asma
3. Measl es 3. Parai nfl uenza
(type 3)

4. Herpes Zoster 4. Her pes hom nes
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A

Chi cken pox

| nf ectious nononucl eosi s
Her man neasl es

Polio virus

Col umaé&K. Vi rus

Yel | owf ever virus.
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S. Herpes Zoster

6. Minps

Colum A lists the viral clinical syndrones
associated with sudden deafness and ool um B are
the viruses docunented by |aboratory tests.

1. Upper respiratory infection:-

sudden hearing |oss (Jaffe '78).

It forns the "catch all" category which
includes the largest viral group associated with

He has al so
given the incidence of upper respiratory in patients
with sudden deaf ness.

No. of U&l C Percentage of

Year Aut hor patients patients” GWR
1963 Van D shoeck &

Bur man 150 50 33%
1967 Jaffa 143 28 20%
1975  Rawson 39 10 25%
1976 Shaia Sheehy 1220 100 8%
1977 Byl 32 7
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As the synptomconplex for a wide range of
viral infections is same, it is inportant that a
careful virologic work up is done for a differentia
di agnosi s under this category (Jaffe '78). Authors
| i ke Satal off & Vassallo ('68), Snow ('73), Beal ('67)
Schuknecht ('73), Barton ('71) have all conme up with
either clinical or experienental evidence to support
the above co-occurrence. But it isstill not clear
whet her occurrence of upper respiratory infection
and sudden deafness is a chance co-incidence or if
there really exists a cause and effect relationship
between the two (Jaffe ' 78).

2. Minps:

Hstorically nunps was the earliest virus
suspected of causing sudden deaf ness. Here the deaf-
ness usually occurs a few days to two weeks after
the onset of parolitis,although Daves ('63) reported
of a case in whomdeafness devel oped 3 days before
the parotitis. Toyubee (1860) was the first to
report of sudden deafness in nunps.

Three different fornms of hearing loss is
found to be concurrent to munps (Mrrison'75):
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(1) the unilateral total deafness (2) partial deafness
occurring nostly inchildren (3) severe bilateral deaf-
ness.

Wlliams ('63) is of the view that adolescents
are nore likely to be affected by this condition.
John(' 60) reported of a definite audiometric configur-
ation here which was characterised by B C ths being
characteristically lower thanthe AC ths, wth the
speech reception ths. being higher than the average
puretone |oss;discrimnation scores were |ow there
were al so indications of recruitment.

The ot her authors who have come up with evidence
of the occurrence of sudden deafness in nmunps are
Evenberg(' 57), Lindsay ('60), Saunders & Li ppy('59),
Richards (' 78), Danilides('77), Jaffe ('78),WIlians(' 63)
Reynier ('64), Wlsh ('63), Prasad ('63). Rawson ('75).

Reynier ('64) and Welsh ('63) have also
reported of the occurrence of vestibular synptons
al ong with sudden deaf ness.

Measl es: -

Ainically cases of neasol es having sudden
deaf ness are uncomon, but have been described. Lindsay
& Memenway ('54) were the one to report of pathol ogica
changes in these cases which also formed one of the
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earliest findings to support the viral theory of
sudden deafness. Mrrison ('75) has also reported
of sudden deaf ness in neasl es.

Her pes Zoster: (Hunt's syndrone).

Al t hough Her pes Zoster usually involves the
outer ear with painful vesicular eruptions, it Ray
be associated with facial paralysis and even nore
rarely with sensori neural hearing |oss.

Adeno Virus Infection:-

The association of adeno virus infection to
sudden hearing loss was first found by Jaffe & Massab
("67) who denonstrated its role by isolation of the
virus and by demonstrating a diagnostic rise in
antibody titer to the same virus. Jaffe confirned
this inhis study in 1970. 1In his earlier study he
al so found an association between sudden deaf ness
and virus in chicken pox. Gegg & Shaffer ('64)

i ncluded infections nononucleoisis ia the etiology.

Some of the other viral agents that have been
associ ated with sudden deafness are CGerman neasl es
(Jaffe ('78), Polio virus (Mwson '63) Col unbia SK
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virus (Van Di shoeck et al '57), Yellow fever virus
(Moe' 47), Eaton Agent infection (Van Di shoeck ' 63),
rabies infection (Jaffe '67), Cytomegalo vira
infection (Mtiske '78).

Besi des clinical and histopathol opical
evidence to support the viral theory, experinental
evi dence has been provided by Jaffe & Maasab (' 67,' 73),
Van Di shoeck '63) & Rawson et al ('75).

The mechani smby which viruses cause sudden
deaf ness has still not been explained. One m ght
specul ate that the virus may directly involve the
inner ear by travelling viathe blood to the stria
vascul aris, into the endol ynph and thenon to the
hair cells, viathe cerebro spinal fluidto the peri-
| ynph fluid or via the eustachoan tubetothe mddle
ear and across the sound w ndow nenbrane to the hair
cells (Jaffe'78).

Jaffe '78 has also specul ated an indirect
i nvol vement such as a virus triggering intra-
vascul ar co-agul opathy with clotting in the stria
vascularis or spiral vessels and affecting the
function of the inner ear. The viruses may trigger
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a biochemcal alteration of the endol ynph affecting
the hair cell but allowing a reversible hearing | oss.

Al though a cause and effect relationship has
not been proven, a frequent association between viral
i nfection and sudden deafness allows a strong argument
in favour of viral etiology of sudden deaf ness.

Vascul ar Theory:

This theory assumes that thronbosis or enbo-
lismoccur insmall end arteries supplying the cochlea
and vestibular l[abyrinth or both, resulting in sudden
hearing loss. Earlier it was thought that this can
occur only in ol der people who present one or the
other type of cardiovascular or circulatory problem
But recently it has been found that the same can happen
I n younger individuals, where the viruses can attack
R B C to produce subsequent hemaggl utination, causing
a swelling of the endothelial cells Iining capillary
wal I's, which finally Ieads to hyper co-agulation.

Al these factors cause small vessel thronbosis
(Saunders ' 72).

The different conditions |eading to sudden
deaf ness of vascul ar origin are vaso spasms, thronbosis,



1122

enbol i sm inferection haenorrhage, hyper ooagul ation
and ai udgi ng of blood (Snow '73) Paola '67). Sudden
deafness in this condition may be a |ocalised form of
systemc disorder. (Jaffe '70). There is a sudden
| oss of vestibular and auditory functions and prognosis
Is reported to be not really good. The abruptness of
loss is aremniscent of a catastrophy (Schenions '77).
Such severe and permanent |o0ss is a for the reasons
that cochlear tolerance for ischema is very limted
and the Cochl ear m crophonics and action potenti al
al nost di sappear after 60 sec. of anoxia, and the
potentials remain depressed for a long tine even after
normal blood flow is restrained.

Reversi bl e | oss has been associated with sickle
cell crisis, fat enbolism vaso spasm blood sl udging
(Sheeny, Tow er, Jaffe ). The other authors
who have given clinical evidence to support the theory
are Ruben ('68), Skovrousky ('77) Gaccai ('65),
Mroneuka ('76), Harbert & Young ('64), Saunders &3

Li ppy ('59).

Vasospasmhas been attributed to stress fatigue,
enotional state of patient and allergic reactions of
the antigen-antibody type. The hearing |o0ss occurring
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fromhis is characterised by severe hypacusis of coch-
lear originwith recruitnent (Paola '67). He also
observed that the serumaldolases would increase in
the days inmmediately follow ng the onset of synpto-
matol ogy and returning to nornal value after 10-20
days which he attributed as the possible reason for
spont aneous recovery. Snow ('73), Gopichand ('68) &
Wedaver ('73) have all reported cases in whomvaso-
spasmwas t he cause of sudden deaf ness.

Thrombosi s and enbolismare usually attributed
to arteriosclerosis and hence is more frequent in
ol der people. The effects that a thronbosis can have
are cited by Paola ('67) as (1) thronbosis effects
the labyrinthine artery or the internal auditory
artery immediately after its origin, causing a conplete
suppression of the function of both the anterior and
posterior labyrinth (2) thronbosis of the conmmon
cochl ear artery causes, a conplete deafness, here the
function of the posterior |abyrinth supplied by the
vestibular artery will not be affected. (3) and the
thronbosi s of the cochlear artery proper, there wll
be deafness which will be nore or |ess severe but not
total, as a great area of the cochlear will be still
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supplied by the cochleo vestibular artery. Jaffe
('67 & "70) has also reported simlar findings.

Al though enbolismformation is postulated
as an etiology of sudden deafness, there is not
nuch evidence to accept or reject it. But Jaffe(' 70
Dubs ('56) and Snow ('73) are of the view that it
does contribute in occurrence of sudden deaf ness.

Clinical observations in the formof
m croscopi ¢ studies of fingernail beds, clunping
of red cells inretinal vessels and dunping of red
cells invitro have given rise to suspect that
sl udgi ng of blood can also give rise to sudden
deafness (Tow er '57). For this condition, clinical
evi dence has been given by Chsaki et al ('75).

Sickle cell anema as a cause has been put
forward by Morgenstein & Menace( ), Sergent
et al ( ), Daniel ("77), Urban ('73).

There are several reports of sudden deafness
associated with leukem a, haenorrhage into the coch-
lear is considered to be the cause of the |oss.
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Clinical evidence for this has beenprovided by Kock
( ), Schuknecht, Sando ('77), Igarashi ('65),
Kel eman ( ).

The |ess known vascul ar abnormalities |eading
to sudden hearing | oss are (1) Aneurismof basilar
artery ( Arnold ' 77), (2) polycythema Vera (Magni
'68 & Davis ' 65). (3) Labyrinthi apoplexy(Rtler'77)
(A) Thronboaigitis obliterans (Kirikal '62),

(5) diabetes McIlitis (Jorgeusen '66) Akel soné&
Jayerberg '68).

Experinental evidence for the vascular invol ve-
nment in sudden deafness has been provided by Snow(' 73)
Kiniura & Pearlman (‘56 & '58) & Ruth ('77).

Menbrane Rupture Theory:

Simons ('68) was one of the authors who
initiated the fact that pressure changes in the inner
ear due to sneezing, coughing and ot her physical
activities like lifting, diving etc, tend to raise
intra thorack, intracranial or C.S.F. pressures which
woul d break or rupture the nmenbranous cochl ea, which
could inturn give rise to sudden deaf ness.
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Anhl ea showed a correl ation between peri -
| ynphatic pressure and respiration; abdom na
pressure and conpression of cervical blood vessels.
Labyrinth is a delicately bal anced perilynph-
endol ynph systemwhich is exquisitely conpartnented
by delicate nmenbranes. So any sudden pressure
changes in these areas can rupture the |abyrinth.
(Goodwi |1 " 71).

Sean ('77) is of the view that sudden
increase in intracranial pressure or mddle ear
pressure may |eak through the cochlear aqueduct,
into the inner ear and in turn damage it. These
perilynphatic fistulas also forma serious and
common conplication of stapedectony (CGeorge et al
! ). In some cases there may be 2 nenbrane
breaks, one at the oval or round w ndow and the
other further inside the cochlear. Such a
condition is |abelled as 'Doubl e-menbrane Break
Syndrome' (Simmons ' 79).

Farrior & Endicotl ( ) & Goodwi || "72
are of the viewthat a patent cochleo or an
abnormal cochl ear aqueduct exists in these patients,
whi ch makes it possible for the increased C S. F
pressure to be transmtted to the |abyrinth.
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Sudden hearing |l oss due to perilynphatic
fistula has also been reported to occur in children.
(Kenneth ' 78)

Goodwi || ('71) has put forth two basic
nechani sns of formation of the perilynphfistula
i .e., through explosive and inplosive nenbrane
rupture routes.

1. Explosive route:-

According to this theory, when there is an
exertion, there is anincrease inC S F. pressure.
This pressure is transmtted to perilynph system
ei ther through oochl ear aqueduct or internal audi-
tory meatus, of which the forner is supposed to be
a nore logical route.

The author has also suggested that an
infantile type of cochlear agueduct nay persi st
in some adults, with arelatively large cross-
sectionsl area, thus losing its protective effect.
On the other hand it nore easily passes onthe CS F
pressue to the [abyrinthine areas. The |am nae
cribrosae are also potential channels for the trans-
m ssion of pressure. Thus cochl ear aqueduct and
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possibly the I.AM route play arole in explosive
apertures.

2. Inplosive route: -

This occurs in valsalive maneuvres, where
the sudden air pressure increase is transmtted via
eustachian tube and the mddle ear, on to the inner
ear, thus resulting in a sharp increase of intra-
| ynphani ¢ pressure, which may rupture either the
oval w ndow annular ligament or the round w ndow
menbr ane.



EXPLOSI VE ROUTE

CS1.

Cochl ear aqueduct
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CS. 1.

| nternal acoustic
meat us

Round W ndow Scal a tynpam
| i ganent Lam na cribosa
M ddl e ear Basi | ar Menbrane Saccule & utricle
Scal a nedi a Vesti bul e
Rei ssners Menbrane  Foot pl ate Li ganent
Foot pl at e Scal a vestibuli Mddl e ear
| I ganent _
M ddl e ear Vesti bul e
Saccule & Utricle S.CC
Foot pl ate |iganent
M ddl e ear
| MPLOSI VE RQUTE
Val sal va Eust achi an Tube
M ddl e ear
! 1
Round W ndow nenbr ane Foot pl at e
Scal a Tynpani Scal a Vestibul e
etc. etc
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Pullen ("79) is of the idea that the suscepti-
bility of the rupture is related to the angle of the
round wi ndow menbrane, whereas Paul (' 78) says that
the more the surface area the greater the chances of
rupture. \eakness of the anular |igament of the
stapes footplate or round w ndow menbrane coupl ed
with a rapid equilibriumsystemwas found in the
above condition (Strand ' 79, Goodwill '72).

In nost cases there is a history of physical
exertion, vertigo, tinnitus with sudden deafness. A
| arge percentage of the cases shows spontaneous
recovery (Goodw Il '72).

The clinical and surgical explorations put
forward to support the above theory were by Fee(' 68),
Farrioré& Endicote ('72), Gace ('76), Nedzelski('76),
Terge (' 78), Ednonds ('73), Farmer ('76), Freeman('74),
Goodwi || ('71) and "72 & "73),Healy ('74), Pullen ('72),
Steoud & Cal caterea ('70), Healy ( ), Kenneth('78).

Divers have been nost frequently associated
with this theory. Inner ear Sarotrauma, deconpression
si ckness, gas embolism a change of breathing gas
during leading to counter diffusion - are the nost
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frequently postulated causes in divers (Mlifer '79)
Commander ('79), Mlvfer('79), Freeman & Ednond ' 78)
have also given clinical reports of the occurrence
of sudden deaf ness indivers.

Cinical and experienental evidence has
revealed that rupture of round w ndow nenbrane by
itself is not a major cause of sensorineural deafness.
Even the sites of the primary trauma have not yet
been di scovered, but it would seemreasonable in the
light of the recent reports that the perilynphatic
vessels, the stria vascularis and/or the integrity
of the coehlear duct mght be involved in the genesis
of the hearing loss (Ales et al '78). They have al so
suggested the use of the term'Round w ndow rupture
syndrone’ to be used in the above condition.



CHAPTERI 1|
CLASS| FI CATI ON

There are very few classifications that
have been provided by different people in order
to categorise the group of sudden hearing I o0ss.
These classifications are fromdifferent points
of viewi.e., some of them totally concentrate
on the point of etiology whereas others go beyond
it to classify depending on the degree of |oss,
the type of loss (i.e., cochlear or retrocochlear)
etc. Each of themhave their own [imtations, in
that a classification of etiology does not bother
about the degree of loss and vice versa. As a
result of which a classification, so chosen,
depends upon the orientation.

One of the broadest classifications is the
one given by Si mons( ). This is based on
etiology and divides the group into 2 main cate-
gories: (l) Cause 'known'. (2) cause 'Unknown'.
Bol ognesi ('60) has said that a better understand-
ing could be achieved by dividing the group into
3 sub-divisions, nanely (1) those cases with an
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| mredi ate obvious cause (2) those with a cause
whi ch becomes obvious and (3) those which remain

of obscure etiology. such classifications have
been accepted by many people who have also provided
further sub-division, to the major categories. This
topic has been dealt with in great detail under the
Chapter of 'Etiology'.

Rubin (68)*** has provided a classification
based on the severity and audionetric configura-
tion of the hearing loss. Intype |, according to
his scheme, the hearing loss is mainly in the |ower
frequencies, with sone elevation of threshold from
2 to 8 kH The speech reception threshold is
decreased and the discrimnation is severely depres-
sed.

Type |l includes nore uniformand severe
el evationof thresholds for puretones, with a 50 to
60 db | oss for the speech frequencies i.e., 500KH,
1 KH, and 2KH, There is a sharp |oss above 3KH.
The speech reception and discrimnation scores are
consi stent with what woul d be expected with simlar
puretone thresholds in nore gradually devel oping
forms of hearing |oss.
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Type |11 is a conplete loss of hearing with
no neasurabl e discrimnation

Sheehy (' 60)' classified sudden deaf ness
into 4 groups; lowtone, flat, high-tone and total
hearing loss. Aflat type of hearing |oss was
found in 41%of his patients. The next nost comon
type was the high-tone | oss, and this type accounted
for 29% The lowtone type made up 17%of the group,
and total loss of hearing occurred in 13%

A sudden hearing |oss' research clinic was
set up at Gakland in '73 which had 30 nenbers of
WNT who referred cases of SHL.  This teamwas
headed by Frederick, they saw sudden deafness cases
and classified the group as having m|d, noderate
or severe |l oss, according to the bel ow colum. Here
average of speech frequencies was taken for classi-

MId 34 dB
Mbder at e 35 - 54 dB
Severe 55 - 74 dB

Pr of ound 75 dB
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Rased ont he audi ol ogi cal findi ngsof SHL
cases, they have been divided into 2 groups coch-
| ear and neural (Harbert '64) & Myran ('67). In
the first group there was no significant tone decay
and separation between pul sed and steady tone in
Hekesy was absent or minimal. These patients often
conpl ai ned of fullness in ear, diplacusis, hypercuse
and distortion. The second group showed abnorna
adaptation, w de separation between pul sed and steady
tone in Rekesy. There was absence of recruitnent and
di scrimnation was poor.

Such a classification has been reported by
many ot her authors. Jerger ('61)™ tested patients
with unilateral sudden deafness and found 2 groups
existing inthem The first group had the follow ng
characteristic findings:-

Type || Bekesy tracing, SISl scores from60
to 100% slight recruitment on ABLB and speech
discrimnation scores from2%to 46% The second
group had characteristics |ike Type Ill Bekesy, SISl
scores were from25%to 40%absence of recruitnent
and none respondent to speech discrimnation. Hence
he concluded that the group could be divided into
cochl ear and neural respectively.
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El ectrocochl eo graphic studies have al so
been done to arrive at the above classification.
(Gahamet al. Hroaski et al &'78). Ecochg was
performed using techat ques given by Aran & Lebert
'65 & by Yoshie '68. 3 Types of electric potentials
have been descri bed:

Action potentials:

(1) AGP representing 8th nerve activity.

(2) Cochl ear neurophonics recorded fromthe
outer hair cells close to round w ndow
nenbr ane and

(3) Sunmating potentials which gives an
i ndi cation of basilar menbrane
di spl acenent .

To distinguish between cochlear and retro-cochl ear
the followng criteria was used: -

1. Cochl ear

1. Diphasic action potential (commonly
associated with hair cell |oss.

2. Wdened action potential conplexes wth
nul tiple or double peaks (seen in
nehi eres disease, syphilis and ot her
cases of endol ynphatic hydrops.
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3. Input/output latency function show ng
recruitnent.

4. Presence of an enhanced summating poten-
tial indicating endol ynphatic hydrops.

2. Retro-cochlear; -

1. Wdened action potential oftenwth large
cochl ear m crophoni cs.

2. Definite cochlear m crophonics in absence
of action potenti al

3. Action potential threshold better than
subj ective hearing threshold.  Speech
audi ometry has also been found to be of
use in differentiating above 2 groups.
(Jaffe')™®

Perilynph fistula has long been considered
as one of the major etiologic factor of sudden deaf -
ness. Kenneth ('78) has piven a classification of
the fistula and accordingly the sudden deaf ness
resulting fromit. It is as follows:-

Congeni t al

Communi cation between inner ear and mddle
ear is present at birth without associated tenpora
bone or extracranial abnormalities e.g., isolated
stapes footplate fistula.
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Acqui red: Normal ear anatony at birth.
Rat rogeni ¢ Post - st apedect ony.

Traumati c:

Direct penetrating wound in the ears
Indirect Dblunt injury to head

Bar ot r aunsa:

| npl osive alternation of tubotynpanic pressure
Explosive alterations in C.S. F. pressure.

Erosi on of bone;

Luetic
Chol est eal ona

Neopl asm

Conbi ned Underlying anatomc abnormality that
makes the ear susceptible to injury
fromalterations in pressure in peri-
| ynphatic fluid or mddle ear or both.

Thecl assifications of Rubin and of Sheehy
are useful primarily because they are sinple and
easy to keep in mnd. O equal inportance to the
severity of the hearing loss and its audionetric
configuration is the presence or absence of associa-
ted vestibular synptons and signs. Likewse, the
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rapidity of onset of the hearing [oss is inportant,
but a classification including all of these factors
becones so el aborate that its usefulness is [imted.
(Snow ' 73) 173,
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Pat hogenesi s and H st opat hol ogy

Pat hopenesi s:

There are 3 routes of access of viral
particles to the inner ear. The nost comon is
avirema, inwhich the virus are deposited wthin
the menbranous cochlea. The second route is where
virus gain access to the inner ear through the
perilynphatic space fromthe subarachnoid space
via the cochl ear aqueduct. Finally, it is the
direct extension frommddle ear to inner ear.
(Lindsay ('59) & Snow (73).

Transm ssion of viral infection frombrain
to labyrinth has also been reported (Erich ('76).
Here there is aninfiltration by |ynphocytes and
histocytes along the nerves in the internal meatus
into the spiral ganglia and the scala tynpani
(Lindsay '59). Thereis aninfiltration of various
cells like histocytes, |ynphocytes, plasma cells
into the inner ear which leads to fibrosis and then
a di sappearance of sone sensory nerve cells.
(Blackley '7 )
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When the viruses becone attached to ery-
throcytes and cause haemaggl utination and edema
of capillary endothelial cells which in turn
produces hyper co-agulation, a sensory |oss is
seen(Jaffe '67). But when they invade the nervous
tissue or start sone formof antigen -antibody
reaction a neural loss is seen. Sometines the
same virus can produce both (Mrrison ' 70). The
relation between direct neural damage and edena
fromantigen -antibody reaction decides the extent
of recovery (Mrrison '70).

Once the virus particles gainaccess to the
menbranous cochl ea, pathophysi ol ogi cal changes
start occurring which are often reversible, but
once the destruction is extrene, the loss is
permanent. Initially the vascular endothelium
I's invaded and inclusion bodies my bhe seen in the

endothelial cells. Here the capillary endo-
theliumis often swollen and may proliferate as
| umen is narrowed, there may be reduction of blood
supply. But frequently there is hyperema at the
site of inflammation which prevents this from
happeni ng. Hemaggl utination and sludging of blood
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occurs when virus particles attach to erythrocytes.
Wien there is inflitration of different cells edena
I n perivascul ar spaces occurs. This may lead to
necrosi s of neuroepithelium (Snow'73).

Morrison('75), Jaffe '67), Welsh &Welsh('63)
Gregg & Shaeffer ('64) have all been unable to iso-
late viruses of any type intheir viral antibody
studies, C S F. studeis, stools or postnatal swab
studies or by the Paul -Bunnel|l test, intheir
clinical studies.

Alteration of the immne response in the
grand state, antigen-antibody reaction, or hyper-
sensiturty have all been reported as the cause of
suddendeaf ness, in conditions where pregnancy has
| ead to suddendeafness (Mrrisont'73; Jaffe ('67)
Vel sh & Welsh ('63). Mrrison ('73) has also report-
ed a high occurrence of false positive, biologica
test results Iike VDRL, CWR or RPCET, which may be
tenporary or chronic.

As nentioned earlier otiticharotrauma is a
frequent cause of perilynphatic fistula. Kenneth('73)
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has put forward his explanation for the. He says
that the eustachian tube is lined by a surface
active membrane (3AM which has surface tension

| owering properties simlar to pulmonary surface-
ant. It allows Sheilanenal wall of the tubeto
separate in response to the pull of the muscul a-
ture. It gets destroyed by proteolytic enzyme
producing bacteria or in smokers. This inturn
affects the pressure equalising capacity of the
tube. It is in these conditions that otitic baro-
trauma occurs. Cochlea may also be injured when
there is abnormal air pressure build up in eust-
achian tube or mddle ear which results in an
inward and outward displacement of the stapes
footplate in the oval window, creating pressure
distortion of the menmbranous |abyrinth (Berkley'70)

In these conditions besides pressure, haemmorrhage
fromtorn vessel s and gas bubbles rel eased, can
al so damage the cochlea. (Stircker& ESchob ).

Perlynphatic fistula may also result from
rapid alterations in perilynphatic flud pressure
But for this to occur the cochlear aqueduct should
be patent or there should be an underlying
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congenital abnormality of middle or inner ear.
(Parisel & Bukea ) Goodhill & Sinmons explanation
for the occurrence of sudden deafness in above
cases is due to rupture of [abyrinthine w ndow
menbrane due to pressure exerted on it. This rupture
inturn leads to exertion of pressure on reissuers,
basi | ar and tectonal menbrane, which may rupture if
pressure is great, which leads to mxture of peri-

| ynph and endol ynph. So partly hearing loss is due
to actual tissue injury at the site of break and
partly due to mxture of the fluids.

Mrrison ('75) views that there are no nmore
facts to aid in deciding upon pathogenesis. Both
sexes and al | age groups were equally involved with
no particul ar seasonal incidence.

H st opat hol ogy:

The pathology involved in sudden deafness
has been reported by a large nunber of authors.
The pat hol ogi cal changes occurring in the cochlear
end organ secondary to sudden deafness, as reported
by Schuknecht ('62) Beal (' 67), Joseph ('75),
Tomoyukr (' 78), Lindsay ('73), Nonura ('76),|sano
& Sando ('77), David ('67) are that the organ of
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corti is often mssing in the basal turus and
individual hair cells tend to be mssing at higher
turus. Ganglian cell population is decreased at
the basal tura but being normal towards the apex.
Stria vascularis and toctonal menbrane tended to be
atrophied and rolled up, while being ensheathed in
a syncytium of cells on the gaibus. Reissuers
menbrane woul d be col | apsed and adherent to the
basi | ar menbrane. Saccul e would be involved, while
utricle and the sem circular canals escaped any
damaged.

Schuknecht's ("73) report of pathol ogical
changes of 8 tenporal bones in sudden deafness
cases is given on the next page:
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H roaki (' 78) performed electro cochl eoG aphy on
patients wth sudden deafness. Based on the wave
formpatterni.e., action potential and summatinG
potential s he deduced the pallio-physiol oG/ of the
di sease. The wave formpatterns were:

|.AP. Hghresponse:- Were the A P. res-
ponse had normal or greater anptitude in
'"H part and absence in 'L' part of the
wave.

2. Decrease A. P. high response:- A P.anpli-

tude in 'H part was decreased and absent
in'L" part.

3.AP. low response:- delayed latency in

'L' part even at maxinumintensity.

4,- 3P + SP :- S P response had
+ ve ol - ve deflection.

6. AP & SP no response.

| npaired regions of sudden deaf ness were
deduced by theabove 2 check patterns.
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1. Tenporary functional inpairnment of senaory
cel| and auditory nerve:-

i.e., patients Type 1 and 2 group showed
| nprovement. Here, as the CM were recorded satis-
factorily at time, it was unlikely that hair cells
and auditory nerve would be inpaired organically, but
on the other hand it was a tenporary change due to
reversibl e physical or chemcal change at the neural
| evel .

2. lnpairment at neural |evel:-

Here CM was normal and AP had no response.
The CM response reveal ed that hair cell inpairnent
was not serious but only inpairnent of the auditory
nerve existed.

3.Qrganic inpairment of sensory cells on
auditory nerve: -

Type 3,4 and 5 groups showed slight or no
| nprovenent, so it was specul ated that severe organic
i npai rment of hair cells and auditory nerve existed.
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The authors have also postulated that inpair-
nment at neural |evel suggested viral neuronitis or
ganglionitis. Wile decreased AP high response,

AP | ow response and AP-SP no response with depressed
CM response suggested both viral endol ynphatic [aby-
rinthitis and neuroganglionitis;

Kiniura & Pearl man ('56 & '58) have reported
of experimental |y evaluated histopathol ogica
changes which are slightly different fromthe one
reported by clinical studies. Here the pathol ogic
changes involved nore severe damages of the gang-
lionthan hair cells, Wth little variation in
different turus of the cochlea. 'There was |oss of
spiral liganent cells, variable loss of hair cells.
There was little effect on tectorial nenbrane.
Permanent and conplete arterial occlusion produced
general i sed destruction of the inner ear structures
and fibrous tissue invasion and finally conplete
ossification of the cochlea. Alford('65) & Supa('70
also came with simlar reports.

Besides the earlier mentioned pathologic
changes a |eukemc patient has |eukem ¢ haenorhage
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into bothperilynphatic and endol ynphatic spaces in
cochl ear and vestibul ar systens. Endol ynphatic
hydrops were seen in cochlea andsaccul us and vezti -
bul ar aqueduct and endol ynphatic sac was straightened.
(Isamu ' 77).



CHAPTER V

CLI NI CAL FEATURES ( SI G\NS/ SYMPTOVS) .

The sudden onset of synptons is the outstand-
ing clinical feature of this type of deafness.
Tinnitus is nost frequently reported as being a
presenting synptom (Gace ('76), Mrrison('75)
Snow('73) . It may be of varying degrees, which
may either proceed the hearing loss (Mrrison '75)
or coma on sinultaneously with the problem (Snow (' 73)
or may develop hours or days after the deafness has
appeared. It is wusually of aroaring quality, al-
though noises like tickling bells have also been
nentioned (Jaffe ). It often subsides within one
nonth, but nay persist and even |overlast the deaf-
ness. Mirrison '75 is of the viewthat presence or
absence of tinnitus does not affect prognosis,
al though Frederick ('79 says its presence is indi-
cative of poor propnosis. Mroneuko ('76), Schuk-
necht ('75), Goodhill ('72) have all reported
tinnitus as being a very frequent synptomin sudden
hearing | oss.
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There is considerable variation in the inci-
dence of vertigo; and it fornms an inconsistent
synptomin sudden deaf ness (Saunders '71). In genera
about 40%of the patients have mld or transient
vertipo and 1092 have incapacitating vertigo which
lasts for 4 to 7 days, after which it may exist in
m | der degrees. It may acconpany the hearing |oss
or follow it by hours or days or even years (Joseph
'75). It can be the only synptons in sone cases
(Goodhi Il " 79), and may vary froma mld, giddy feel-
ing to severe true vertigo with spontaneous nystag-
nus nausea and vomtting.

The frequency of vertigo seens to be related
to the site of the pathology. In those with an end-
organ localization or sub total deafness, acute
vertigo is often a promnent synptom it is less
likely to be seen in truly sensorineural |esions and
Is nore unusual in retrocochlear cases. To support
the above statenent, Morrison ('75 has given the
fol lowi ng table.
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— Mean . _—
Localisation Males Females ‘age  Vertigo Tinnitus.

nsor
S‘?14 year s) 10 4 44 71% 86%
Total or
Sub; t ot al 5 4 45 63% 44%
(9 ears
Sensorineural 8 39 37% 44%
(16 ears)
Neur al
0(20 ears) 9 11 34 10% 90%

Vertigo does effect the prognosis inso far as
cochlear lesions are less likely to respond well to
treatment. Saunders('77) reported that if the deaf-
ness was associated with vestibul ar disturbances then,
the synptomof vertigo with a downward sloping audio-
gramwas a significant prognostic factor. Failure of
hearing was strongly associated with severe vertigo.
In cases with a flat or upward sloping audi ogram
vertigo was a irrelevant for the prognosis.

Yoshida('71), Nomer('72), Hozawa et al (' 76)
and Emagi (' 76) have all reported of occurrence of
vertigo wth sudden deaf ness.
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Deaf ness and audi ol ogi ¢ studies: -

A great deal of variations occurs in the evolu-
tionof the synptons of sudden deafness. The deafness
may begin instantaneously, and when the onset is so
sudden, it nmay be acconpanied by the sensation of a
loud sound in the affected ear. More often the hearing
| oss devel ops over the course of an hour, a day or
several days. In nost cases, onset can be dated exact-
ly by the patient. He usually first notices either a
stuffy sensation or tinnitus inthe ear. Hearing |oss
may be noticed thep, being associated with a cracking
or poppi ng sensation. \Wen annoying tinnitus occurs
with deafness, the patient may even fear that he has
had a stroke.

Hearing loss is often noticed on awakening in
t he morni ng when hearing has been perfectly nornal
the night before. Sone patients are awakened from
a sleep by the associated tinnitus. Less often, the
hearing | oss is noted during any of the days activities,
such as those involving physical or enotional strain or
even while at rest. Simmons ('77)™ studied 89 patients

wi th sudden deaf ness, sone of the itens fromthe
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patients history were as follows:-

Present on awakeni ng - - 33
Exertional - 24
Sedentary - 15
dating - 5
Not instant |oss - b.

|f the hearinp loss is bilateral, it wll be
noted pronptly once interpersonal communication is
hindered. On the other hand, unilateral |osses
nmay escape the patients detection until some speci-
fic test of the affected ear, such as use of tele-
phone occurs. Dating of the onset is often diffi-
cult inchildren and in adults as well.

Usual Iy the hearinp |oss draws the patients
attention pronptly regardless of the presence or
absence of tinnitus. The patient is often aware of
the profound loss of discrimnationthat is initially
presented. Unusual sensitivity to intense sound and
displacusis are rare. As arule, difficulty in
| ocal i zing sound, is experienced.
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Though different patterns of pure-tone audio-
gram are encountered, there is a general uniformty.
Sudden sensory |osses are mainly flat or show a high
tone cut-off; sensori neural patterns are al nost
all high-tone; retrocochlear ones may be | owtone,
trough-shaped, flat or hightoned (Mrrison '75).
Initially recruitment is usually not present, but it
nay appear later if the loss of hearing becones
per manent (Snow & 73) . In the permanent | osses, recruit-
nent is present in less than half the patients
(Van Dishoeck' 57" & Verger '61°%° ),

The results of the investigations that are
nost frequently carried out with cases of sudden
deaf ness are-audionetric loss is flat (moderate or
profound), ABLE +ve, SISl +ve, Bekesy type 11 or Type
|11. Tore decay -negative, speech discrimnation
upto the SNl oss. Vestibular functions are rarely
invol ved, Shaia et.al ('76)%reported the findings
in 1220 cases of sudden hearing | 0ss. The audionetric
patterns as recorded by themare as foll ows:
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Sl ope of audi ogram | nci dence
Low tone 12%
Fl at 32%
H gh tone 31%
Profound or total |oss 25%

| | Bekesy patterns | nci dence
Type | 22%
Type | 59%
Type |1 11%
Type 1V 8%

Jerger ('60)%° reported that the majority
of patients with permanent hearing |oss of sudden
onset had type |l Bekesy tracing. On subsequent
study Jerger ('61)°® reported that two thirds of
patients with permanent hearing | osses of sudden on-
set had patterns of response generally associated with
a neural hearing loss. (low SISl scores, type IIl
Bekesy audi ograms, non-neasurable discrimnation scores
and mnimal recruitnent) while one third had patterns
associ ated with cochlear hearing [oss (high SISl
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scores, type Il Bekesy audiogranms, sone recruitnent
and measurabl e but [ow discrimnation scores) and
accordingly they have been divided into cochlear
and neural (Harbert'64).

Saunders(' 77)** has provided a table under
asimlar division of sudden deafness patient.

Cochl ear Neur al

Bekesy Type Il or | Type Il or IV
Tone decay M ni mal Mar ked
Discrimnation My be present Absent
SISl H gh scores Low scores
Audi ogram Low t ones par - Fl at of tough

tially presented shaped
Recr ui t nent Present Absent .

Based on the above factors Grahamet all
were able to localize the site of lesion as cochl ear
or retrocochlear in 30 patients. They also used
el ectro cochleographic results to confirmtheir diag-
nosis in the above patients, Ecochg agreed with the
diagnosis in 23 patients. Their diagnosis of the site
of lesion as determned by Ecochg is as follows: -
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hi
Cause of deaf- Coch- Refro C°C+ ear
ness known Total lear cochlear patro.  Normm
cochl ear
Neur onma 6 5
Skull practice 4 3 1
Munps 4 9 9
Chronic nyel oid
Leukema W 2 1
Typhoi d 1 1
Gentam cin
over dose 1 1
Labyri nt hi ne
nenbr ane
rupture 1 1
Meni ere 1 1
No hearing loss 3 3
23

Stephens et al ('67)® reported a patient in
whoma type |V Bekesy audi ogramwas found during the
acute phase; wththe other tests indicative of neural
| esion, but the type |V Bekesy audi ogramthen converted
to Type Il within 5 nonths with the other test results
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indicating a cochlear |esion. The authors concluded
that the different patterns of response to auditory
stimuli were associated wth different stages of
recovery follow ng sudden deafness while the hearing
loss is stabilizing. Atshuler & Welsh ('69) also
reported the same. Such variability of these specia
audiologic tests with time in a given patient has been
observed by ot hers.

Based on the audiologic test results, Beening-
ham (' 62)*% has differentiated between the sudden
| oss occurring 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 characterised by a flat curved, puretone audio-
gramwi th positive recruitment. The second one is a
hi gh frequency loss with no vestibular vertigo accom

panying it.

Nei Il ('60)®reported of a typical pattern of
audi onetric test response, obtained with cases of
sudden deaf ness associated with munps. BC ths were
characteristically lower than ACths. speech recep-
tion thresholds were higher than the average pure-
tone | oss, discrimnation scores were very |ow and
there were indications of recruitnent.
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Ki kawada(' 79)'® has reported of a long term
fol I owup study of unilateral sudden deafness patients.
It was performed in 28 cases who were diagnosed as
havi ng sudden deafness 10 years earlier. 18 cases
showed no changes on audi ograns, 5 cases showed deter-
joration of hearing in the affected ear. In 2 cases
the affected ears had remained unchanged while the
unaffected ears showed deterioration of hearing. Bi-
| ateral progressive hearing |oss was found in 3 cases.
None of the patients with vertigo at the onset of sudden
deaf ness had vertiginous attacks later. Those patients
who had showed marked recovery usually maintained good
hearing. The author has thus stressed that audionetric
follow up are highly essential in these cases for
differential diagnosis.

Vestibular signs are evident in the mgjority of
patient with vertigo and in a fewwth no vertiginous
synptons. Approximately 50 percent of patients with
sudden deafness wi |l have sone permanent abnormality
of response of the vestibular apparatus to caloric
stimulation, abnornalities vary fromconplete |0ss of
responsetomldvariationsfromnornal (Snow 73)*"
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Vestibul ar synptons acconipanying sudden deaf -
ness as given by Shaia ('76)88.

Vestibular synptons | nci dence
None 60%
Initially only 23%
Severe 10%
Persistent disturbances 18%

Spont aneous nystagnus, after abolishing fixation is
usual |y seen to the opposite side, provided the
patient is examned within a few weeks of the onset.
Cal oric responsesvary fromnormal to absent with all
the usual nodifications. Mnor alterations intaste
and |acrimation,on the affected side have al so been
encountered (Mrrison ' 75). Cochleo vestibul ar

synptons and findings of 9 cases tested by lain et al
(" 71)
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Cochl eo Vestibular symptons and findings in 9 cases.

Oas Un,‘-barin | 0SS Hearin Vertigo Gloric

es Unilateral Bilater | npr oveneént test
1 Tot al None None Not tested
2 40 to 50% 9to21% "
3 45% None Yes No response
4 68 to 70% None None No Response
5 Tot al None None  Nor nal
3 62 to 69% None None  Nor nal
7 Tot al None Yes  No response
8 Tot al Conplete  None  Nornmal
9 Tot al None Yes I %gﬂated

paresis

Singleton et al ('77)™° evaluated 51 patients
suspected of having a perilynph fistula. They postul ated
that predomnantly vestibular conplaints had unrecognised
perilynph fistula. Positional nystagnus was found to
occur in supine, right ear down and head hanging right
positions. This nystagnus had little or no |atency and
|asted for long and did not change its direction on sit-
ting up. Vestibular lesions with abnormal caloric
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responses are also a coomon finding in patients wth
munps deafness (VWlsh '63) & (Hyder '79)™" and in
acoustic neurona.

Dependi ng upon the vestibular synptomKirikae
et al ('64)% divided their group of sudden deaf ness
patients into two, the 1st first had high tone |oss,
with directional changing, positional nystagnus and
the second group had hearing |oss over the whole range
with directional nystagnus towards one side. This
di fference was supposed to be due to quantitative
factors of a lesion in the vestibule.

Pain is an occasional feature in suddenidio-
pat hi ¢ deafness |ike, the pain sometinmes experienced
by patients with acoustic neuroma, it is a dull mas-
toid or ear ache. It is more likely to be seen in
patients inwhomthere is a neural elenment to the head-
ing 1oss (Mrrison '75) %% A sensation of pressure
inthe affected ear is experienced by many of these
patients (Snow & 73)'"°. Headache is occasionally en-
countered and synptons of viral upper respiratory tract
infections occur as frequently as in 25 percent of the
patients insome series. Fever, usually of mld degree
may be present. CGenerally, however, however, the
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patient feels perfectly well except for the loss of
hearing and tinnitus. Usually the otoscopic exam na-
tionis normal, but serous otitis media is occasion-
ally observed and may add a conductive conponent to
the loss of hearing. Byl foundel evated white cel
count in 59% and el evated erythrocyte sedimentation
rate (ESR) in41%of the cases with sudden deaf ness.

Age and sex distributions are fairly equal
Sudden sensory deafness is possibly commoner in nales.
The ages of these patients range from adol escences to
72 years (Mrrison ' 75)*3% with 30 to 60 years being
the most crucial range (Simmons '73). Nadol (75"
reports that sudden deafness occurs most often between
8th to 20th years of age. Shaia ('76)% in his study
of 1220 cases of sudden deafness condl uded that there
were slightly nore females than males, although the
difference was very small. Three-fourths of his
patients were 40 years of age or older at the onset of
the synptoms. He has also given a table.
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Under 30 yrs 13%
30- 39 13%
50- 59 2204
60- 69 18%
70 Yrs + 13%

Mrrison ('75) also reported that the retro-
cochl ear |esions were comoner in the younger age
group. He also felt that in discussinr 'post viral'
sudden deafness, children are difficult to categorize
since they were usually investigated nonths or years
after the onset.

Seasonal incidence has also been carefully
examned in sudden deafness. No pattern has energed
to support a viral actiology. Between '68 to '73,
with a number of scattered exceptions, sudden deaf-
ness had started in every calendar nonth of every
year and no nmore than 3 cases had commenced in the
sane nonth of the sane year (Mrrison '75).

Spont aneous Recovery:

Schecides (' 73)°% considers that in 40 -60
percent of patients with sudden deafness we can
expect a spontaneous recovery. Singleton('71)
stated that 25% recover conpletely, 25 percent show
some inprovenent and 50 percent have a lasting
profound hearing | oss.
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Moshe et al ('78) reported that spontaneous
recovery could be expected in 65%of the patients.
Those patients with an upward sl ope of audi ogram have
a recovery rate of 92% downward slope 28%and if
| 0ss is worst near the base of the cochlea, i.e.,
8KHz it is25%

Spont aneous recovery is likely in patients
wi th psychogeni ¢ deafness and it occurs very frequent-
ly incases with nultiple sclerosis. It is seenin
a smal|l percentage of patients with sudden | oss due
to hydrcps, whether the hydrops be idiopathic or due
to syphilis or other diseases of the otic capsule.
Reversibility is a feature of quinine and salicylate
ototoxicity. There is also no doubt that degrees
of spontaneous recovery are seen after definite vira
infections such as zoster, nmunps and neasles, though
it is unusual for this recovery to be conplete. In
patients who have vascul ar |esions mninal inprove-
nments inthe auditory thresholds can probably take
place without specific treatnent.

Secretory otitis media is a very common cause
of sudden unilateral or bilateral deafness in all age
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groups. Here there is little diagnostic difficulty,
al though sone tines the diagnosis can be mssed

wi thout a typepanogram This situation nust account
for the occasional "sudden sensory deafness" which
recovers spontaneously. |f the stapedial reflex is
used for |ocalisation purposes, this fallacy wll be
avoi ded. (Morrison' 75) %

Morton et all ('66)*have reported the case
of an old |ady whose deafness recovered spontaneous-
|y without the use of drugs. The testings revealed
that the loss was predonenantly of the neural type.
The authors have hypothesized that the probably
etiology is a vascular insult.

Prognosi s: -

The prognosis for the recovery of the hearing
In sudden deafness is not so bad as is generally
supposed. Approximtely one third of patients have
a return of normal hearing, one third are left with
a 40 to 80 dB speech reception threshold and one-
third have total |oss of useful hearing, (Snow 73)%".
Shimozaki ('74)* followed up cases of sudden deafness
and anal ysed themfor synptons, sex, age, nethod of
treatnent, audiogramtypes and prognosis. He divided
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the prognosis into (1) conplete recovery (11.1%
(2) clear recovery (16.7% (3) slight recovery
(33.3% and (d) unchanged (38.9% . The possi bi -
lity of hearing inprovenent was found to be limted
to one month fromthe onset of hearing |oss. He
therefore enphasized an "early treatnent."

Morrison ('75)'% is of the view that
prognosis is poor insudden total deafness, not very
favourable in sensory andsensorineural hearing |oss,
but excellent in neural Lesions. He provided a
table for the cases which he tested.

No

D agnosi s Treated Responded response

Vascul ar | esions
5 ears) 10 4 ,
(all partial)

| di opathic sensor

(%4 ears) Y 7 3 4
i di opathic sub-tota
ort&aﬂ 9 ears) 5 1 4
i di opathic sensori 3
neurgl (16 ears) 6 3

| di opat hi ¢ neura
0 ears) 14 12 2
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Snow (" 73) postul ates tha+ prognosis
cannot be easkly related to the rapidity of onset,
the presence of tinnitus - recruitnent or type of
Bekesy audiogram The longer the delay between the
onset of deafness and the onset of recovery, the
worse the prognosis for conplete recovery. But
Simmons (' 73) ' is of view that prognosis corre-
|ates best with the interval between synptom onset
and the first audiogramand very poorly with either
the type of treatment or the interval between
synptons and the patients first visit to a physician.
He has also given a relation between onset of synp-
tons and days of first audiogramin the formof a
tabl e:

)

Nax - 3 T
vavs r-\_f' r"'?T‘._f_—;':?L -f:(_‘_an*.rqvilt\v coon o OMa TerovTaery T 'I"m(“,r‘-‘;r’.‘.)_v-'\r

1 4

3 1

G=0

0=C 1 3
Y- 1 4 2 5 2
15h-21 |
22-3V %
a0 + !

w
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The audiogramcurve is also found to carry
some prognostic value, (Emmett et al '79)'® fee
that an upward slop or flat audiogramcarries a
better prognosis than a downward sloping audi ogram
Poor prognosis is also related to those having an
initial audiogramwhich reveals a conplete |oss of

8KHZ. Speech discrimnation valueis found to have
no prognostic significance. Simons ('77)* says
that the threshold at 8KHz carries a prognostic
significance. If the [oss is either inproving or
stable at 8KHz, the prognosis is good or conplete
recovery is seen in 78%of cases. |If there is no
hearing at 8KHz, regardless of hearing at other
frequencies, prognosis is 29% A flat hearing |oss
has a better prognosis if the threshold is no worse
at 8KHz than is at other frequencies. A worse
prognosis is there is an additional |oss at 8KHz.

Spont aneous recovery to normal hearing is
nore likely to occur if the deafness is not asso-
ciated with severe vertigo and if deafness is not
total initially (Show '73). Synptom of severe
vertigo in patients with a dowward sl oping audio-
gramis a significant prognostic factor. Failure
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of hearing recovery is strongly associated with severe
vertigo. (Forthild ' 65)%%° Hypc-active caloric res-
ponses predict a very poor prognosis for higher frequen-
cy recovery and a normal caloric response may correspond
with a better prognosis (Simmons ' 77)**". Nevert hel ess,
conpl ete recovery of hearing does occur at times even
after several weeks of profound | oss. Yoshida et al
("77)3 have used equilibriumtest to detect prognosis.
The absence of gaze nystagmus and normal caloric res-
ponse had good prognosis.

Sonme of the features not favourable for prog-
nosis are increasing age, diabetes, hypertension, severe
vertigo, late treatnment, dowmward sloping audi ogram
el evated sedimentation rate, delayeddiagnosis. (Frederick
'77) 1% Sinmons ' 77)*3" and Shaia et al ('76)%.

Feature which aids inbetter prognosis, are time .
between onset and diagnosis, hearing at 8 KHz, better
speech discrimnation scores, absence of vertigo and
early treatnent, (Sinmons ('77)* , Shaia et al ('76).

features which make no difference in nature and
out cone of sudden deafness are: a history of antece-
dent upper respiration infection;, time of the year,
treating physician and drug treatnent given(Simons '77)%" .
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Hraki et al ('76)™ performed el ectrocochl eo-
graphy on 34 patients with sudden deafness. The
various wave formpatterns which they got were
(1) action potential high response (2) decreased
action potential high response (3) action potential
| ow response (4) Dom nant negative summating
potential (5) Positive or Negative summating poten-
tial (6) action potential and summating potential
no response.

15 patients had conplete recovery. The ecochg
gram showed domnant - resummating potential wave
forms in 8 of them and action potential high response
wave forms in7.

In 9 cases there was slight inprovenent. Here
the findings were: Action potential |ow response in
2; positive summating potential in 4, negative
summating potential in 1 ; action potential and sum
mating potential no response in 2.

In 10 patients of no change: Action potentia
and summating potential no response was seenin 7
cases. Negative summating potential in 1 and decreased
action potential high response in 2 cases.
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So the authors concluded that Ecochggrans can
be used to estimate the prognosis of sudden deaf ness
ininitial stapes. Simlar results have also been
reportedby Nishida(' 77) ™.

Most authors also agree that early cases do
wel | and that the chance of recovery decreases with
increasing tinme after onset, this hypothesis is
typified.

Anthony' s('78) finding that, ina large treated
aeries, the recovery rate was 87% for those seen at
three days or less, 75%at up to one week, 53%at up
to one month, 16%at up to three months, and 10% if
seen and treated at over three months fromonset,
Simlar findinps have been reported by Shaia et al
("76). Rubin('68)%? found that prognosis depended
upon severity, none of hissevere cases show ng any
| npr overent .



CHAPTER VI
DI AGNCSI S,

The probl emof sudden deafness does not |end
itself in any way to either a set routine pattern
of special investigations for every patient, or to
the "flow chart" approach in which, as in group
anal ysis ininorganic chemstry, two alternative
courses of action hinge upon the results of one test.
There are a large nunber of diagnostic possibilities;
sone require invasive Techniques to establish, and
others will be inmediately apparent on talking to or
examning the patients. Considerable clinica
judgnment therefore needs to be exercised in the in-
vestigation phase.

Richards(' 78) has given an illustration of the
way in which sone of the diapnostic groups are
separated off early, and sone |ate.
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Al thouph a basic identification of sudden
deafness is most frequently made without nuch of a
problem a definite diagnosis of the condition lies
a long way off, for which, a detailed otolopic and
general medical histories and physical exam nations
are necessary.  The above given steps put forward
by Jaffe should be proceded in an orderly fashion
inorder to arrive at a correct diagnosis, while
doing so, one should constantly keep in mnd the
different possibilities that could eventually |ead
to sudden deaf ness.

1. @ ol ogy:

A detailed otologic history should be obtained
concerning previous ear problens or surgery, previous
ear examnations, vertigo and/or tinnitus. Enquiry
s also made into the possibility of trauma or noise
exposure. \Wether a famly history of deafness exists
is also inportant to enquire.

Besi des otologic history a general nedica
history is also very inportant. [t should include
previ ous general nedical problems, cardio-circulatory
di sease, anti-coagulant drug intake, ototoxic drung
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use, recent viral or bacterial upper respiratory
infection, related infections or contacts and recent
unexpl ai ned fever, chills or nalaise.

(ol opi ¢ exam nati on:

Sudden deafness may be due to sudden onset of
a conductive or sensorineural hearing |oss. A con-
ductive hearing loss is often acconpanied by sone
obvious problenms |ikewax in the eternal auditory
canal or an abnormal tynpanic nenbrane as in serous
otitis media which can be identified by otoscopy.
Eust achi an tube obstruction is commonly identified
as a cause of sudden deafness. Unless signs of eusta-
chian tube obstruction are obvious, promnent short
process of malleus, fore shortened and horizontally
positioned handl e of malleus, retracted tynpanic
nmenbrane or poor nmobility or penumatic otoscopy shoul d
be identified, Eustachian tube obstruction secondary
to the upper respiratory infection should not be
indicated as a cause of sudden deafness. Wen tynpa-
nic menbrane is normal, a Sr, loss is nost |ikely
present, then you should proceed to testinp hearing.

The medi cal exam nation should include a
search for bradycardia, airhythania and other cardiac
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and circulatory problens. Buils,urine and blood studies

shoul d be done which should also include sedinentation

rate, blood count FTA and ABS tests, special studies
for hyper co-agulation, |ipidema syphilis, hyper-
viscocity and macro gl abulinema and other syndrones
shoul d be included. This is done to elicit possible
clues to the etiology. Charachon et al ('74)% have
stressed the inportance of electrophoresis in the dia-
gnosi s, as this would help in discovering nyeloma, if
present, which is an indication of poor prognosis.
After this proceed to audiologic testing.

2. Audi ogram

Initial audiogramgives idea ofquantity of |oss,
al so helps to know the inprovenent and in determning
prognosis; Pure tone audiogramalong with speech test-
ing wll help to differentiate between cochlear and
retrocochlear for a nore definitive and an accurate
differential diagnosis Siegel et al have recomended
a battery of tests, which although are time consumng
can be selected depending on the individuals needs and
necessities. These are:

1. Tuning fork tests - Rinne & W\eber.
2. Wi spered voice test.
3. Puretoneair andbone conduction



4. Speech reception threshol d.
5. Speech discrimnation threshold.
6. Modified tone decay test.
7. Loudness recruitment (SIS & ABLB)
8. Bekesy audi ogram
9.Binaural pitch matching.
| O. I npedence neasurenent .
11. Ot her tests such as DL for frequency,
tenporal integration; conpeting messages,
St enger

Snow ('73)' recommends the deternination
of speech reception and discrimnation scores
initially and at two to three days interval until the
hearing | oss stabilizes. He also stresses that, of
particular interest throughout the illness are the
tests for recruitment and tone decay, the SISl and

Bekesy.

Along with audiologic evaluation, the
vestibul ar eval uation should also be done. In genera
vestibular studies with the use of the Fitzgerald-
Hal | pi ketest with el ectronystapnographi ¢ monitoring
are of interest but need not be carried out in the
acute phase.



Siegel  has recommended the follow ng
vestibular tests to be done with sudden deaf -
ness patients: (1) Rhomberg, tandumstanding
test (2) Gait testing (3) Spontaneous nystagnus
tests (4) Positional test (5) Caloric test (6)
El ect ronyographi c test.

According to the earlier given protoco
(by Jaffe), if cochlear |oss then proceed to
No.3 & 4. |f retro-cochlear proceed to No. 7.
If loss is total this differentiation is not pos-
si bl e which woul d ot herwi se be possible at this
| evel . For such conditions evaluate as if they
were present in both the categories, i.e. No.3,4
and 7.

3. Co-agul ation Studies:

The sudden deaf ness may suggest a sudden
vascul ar occl usi on which could arise fromthrom
bosis of cochlear vessels. There are many
patients with the above evidence. Therefore, the
possibility of a thronbosis arising froma hyper-
coagul ation state was considered and nultiple
tests have since then been utilised to assess the
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presence of accelerated coagulation . \Wen coagu-
lationis normal - proceed to No.5. Wen coagul a-
tionis accelerated - proceed to No. 6.

4. Viral Studies:

About 1 out of 3 patients with sudden deaf-
ness wi |l have an antecedent upper respiratory
infection which can be identified by the above
investigation. In addition to these overt infection
the viral studies wll identify other patients with
sudden deaf ness who have had a recent but subclinica
infection. Luchmann('74)® has especially stressed
on viral investigation to determne whether post-

i nfluenzal disturbances are eucephilitic or otitic,
here he says that vestibulonetry and other tests should
be used.

About 60% of the patients with viral infections
wi |l recover spontaneously and no specific antiocia
therapy exists for them Medical therapy is indicated
so proceed to No. 6.

5. Qperation:

Operation is done to explore the mddle ear
and to see if oval or round window fistula is present
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as a definite pre-operative diagnosis of the fistula
is difficult or inpossible. Mst authors therefore
reconmend surgical exploration of the ear if fistula
Is suspected. (Edmund &73, Farner & Thomas &' 76,

Fee ' 68, Freeman ' 74, CGoodhill "71, Healy et al '74,
M Cormck et al '76, Milany et al '74, Pullen '72,
Stroud & Calcaterra ' 70). Spontaneous recovery occurs
inthese cases if conplete bed rest is given. If
vertigo subsides and hearing is restored,the surgica

i ntervention should be postponed while he is advised
to avoid val sal va manoevre, vigorous nose blow ng etc
(Qundersen et al ' 78)*°*. \hen vertigo does not
subside, a surgical intervention is done wherein peri-
chondriumautografts are placed on the fistulous area.
(Goodhill et al '72)%3°,

6. Medical Therapy: There are many types:

(1) Anbul atory care: where as vasodilating drugs

such as nicotinic acid and roniacol have heen
used.

(2) Hospitalization: bed rest with intravenous
therapy with histamne and | ow nol ecul ar
wei ght dextran have been used (This topic will
be discussed in detail under the chapter of
Therapy).
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7. X-ray views of internal auditorycanal

A retrocochl ear hearing | oss may be due to
conpression of 8th nerve as in acoustic neuroma
ininternal auditory canal. As it grows, it pro-
duces erosion of the surrounding tone and this may
be apparent on X-ray by conparing normal and abnor mal
sides. If the height of the internal auditory canal
I's equal on both sides, either no tunor or a very
tiny one may exist. Petrous pyramd X-ray also
hel ps to identify tumor. [ts inportance has been
stressed by (Shaia et al ('76)%, Dujour ('75)%

W lson (' 73)% has al so put forward the use of
internal auditory canal roentgenograns and cere-
bel | o pontive-astermnyel ogramfor the identifica-
tion of acoustic tumor. |If X-ray is normal wait for
4 weeks. If no recovery and if hearing loss is mld-
proceed to No.8. If hearing loss is severe or total
proceed to No.9. If X-ray is abnormal then proceed
to No.12. Jaffe has stressed that under no circum
stances should the work up for a retrocochl ear hearing
| oss stop with just X-ray of the internal auditory
canal .
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8. Posterior fossa-nyelogram It is used for detect-
ing small acoustic neuromas. Contrast radiographic
studies of the internal auditory canal nay reveal a
filling defect consistent wth acoustic neuorama.
Radi ographi ¢ exam nation of the tenporal bone and
cervical spine are also indicated to avoid overl ooking
mastoiditis, primary chol esteatonia, acoustic neurons,
and spondyl osis deformans. (Snow '73)%7°.

9. Qperation is done for perilynph tap.
| 0. Medi cal therapy.
11 & 12. Qperation to renove acoustic neurom.

The above given protocol by Jaffe has covered
up a large area of diagnosis, although a few other
poi nts have been put forward by others which shoul d
al so be taken care of inthe diagnosis of sudden deaf-
ness. One such diagnostic point is the |unber puncture,

Lunbar puncture:

Judgnent nust be exercised in the individua
patient wth sudden deafness in determning whether
a lunbar picture should be done. Measurement of open-
ing and closing pressures and examnation of the
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cerebrospinal fluid for color, clarity, cells,
protein content, electrophoresis and serol ogy,
nmay provide essential information that is avail-
able by no other neans. One nust bear in mnd
that sudden deafness does occasionally occur
with cerebel | opontive angle tumors, neningoence-
phalitis and trauma (Snow ' 73)*"°.

The other authors who have experinental |y
proved and pointed on the use of the above testing
are Sawada, Kumangani, Jinnouchi and M rouchi (' 76) .

Including all the above points, the National
Registry for idiopathic sudden deafness at the
Department of Qtol aryngol ogy has set up its diagno-
stic protocol (done by Siegel). It is as follows:-

|. History:

| .G olaryngol ogic and conpl ete general.

2. Have the patient fill out the sudden deaf-
ness questionnaire which is forwarded with
ot her findings.

|1, Physical Examnation; Qolaryngologic and
conpl ete general
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I11. Include consultation for:

1. Fundoscopi ¢ exam nati on.

2. Neurologic examnation -(Especially of
the cranial nerves)

3. Medical evaluation for vascular,
col | agen or other systemc di seases.

|'V. Audi ol ogi ¢ eval uation
1. Tuning fork tests: Rinne & \\ebe.
2. Wi spered voice test.
3. Puretone air and bone conduti on.
4. Speech reception testing.
5. Speech discrimnation testing.
6. Mdified tone decay test.
7. Loudness recruitnent test (SISl & ABLB)
8. Inpedence neasurenents
9. Bekesy testing
10. Binaural pitch matching.
11. Other tests such as DL for frequency
tenporal integration, conpeting nessage,
st enger .

V. Vestibul ar eval uation:-

1. Rnonberg, tandum standing.
2. Gait.
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3. Spont aneous nyst agnus.
4. Positional test.
5.Caloric test.

6. El ect ronyst agnogr aphy.

VI, X-ray:
| . Skul |

2.Mastoid and internal auditory neatus.
3. Chest.

VI1. Cardiac testing:

Vital signs (Bl ood pressure, pul se, respi-
ration, tenperature).

VI11.Hematol ogi ¢ testing:
| . VBC count.
2. Henogl obi n count
3. bedimentation rate.
4.Platelet count.

| X. Co-agul ation studies: -
1. Prot hronbi a consunpti on.
2.Prothronmbia tine
3.Partial thronboplastin tine (PTT)
4. Platelet count.



X.  Renal:

1. Urine anal ysis.

2.

QO eati ni ne.

XI. Endocrine:

1.
2.

FBS
PBI

XI'1. B ochemcal:

1.

o &~ w

Total protein
A bum n
dobulin
VDRL
FTA

XI1.Lunbar Puncutre:

-

1.

XI'V. Viral

1.
2.
3.

S L e S

Cpeni ng pressue

Col our .

Cell count and Differential
Prot ei n.

Ser ol ogy

d ucose
Viral cul ture.
st udi es:

Wiol e clotted bl ood

St ool s
CSF

. 16
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After having done the evaluations given
above it woul d be possible to arrive at a defini-
tive diagnosis in nost conditions. There have also
been certain points put forward by different
authors which along with the other eval uations,
woul d make the diagnosis nore valid and reliable.
Some of the points are as foll ows: -

Inidiopathic viral cases, the patient wll
nost frequently come up with a history of "flu',
‘cold, 'upper respiratory infection, sore throat,
sinusitis, allergy flare-up, virus exposure to famly
or work-related contacts with individual s who have
had viral infection. Evenif the exposure antecedates
the hearing | oss by several weeks, the suspicion
shoul d never be overl ooked. (Goodhi |l ' 80).

I n idiopathic vascular cases the patient
often gives a history of previous cardiac or hyper-
tensive disease with or wthout anticoagulation
therapy. There may be history of diabetes, arterio-
sclerosis, hyper-cholestema, hyperlipdema or other
systm c¢ diseases involving m cro-vascul ature. (Goodhi ||
'80). Anpositive serologic test also suggests a
vascul ar i nvol venent ( Gopi chand' 68) ™.
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Jaffee '76 said that mlder degrees of sensory
neural |oss, centering around 4 KHz is secondary to
the transm ssion of excessive vibratory energy, akin
to a noise-induced | oss, whereas a diffuse pattern of
| oss seen with nassive force are related to menbran-
ours tare and contusions.

I n cases of sudden deafness due to head injury
a haenorrhage behind the tynpanic nmenbrane will serve
as a bel I wether, always suggesting a tenporal bone
fracture. CSF otorrhea is common with transverse frac-
ture. Here there is also an involvement of facial
nerve. \Wen a high frequency notched hearing | o0ss
exists then rupture of reticular [amna and detachnent
of the organ of corte fromthe basilar nmenbrane nmay
exist and the hearing loss is more or |ess |ocalized
at high frequencies. If injury involves the rupture
of reissner's menbrane, the oval w ndow and/or the
round wi ndow, the hearing loss is at |ow frequencies.

Simmons ' 68**%, Pullen ' 79%°% Goodhill '80
have arrived at the fol | owi ng points which suggest
a menbrane rupture. They are:-
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(1) If the patient is |ess than 45 years of
age, has never had attacks of dizziness or hearing
trouble before.

(2) if he noticed hearing loss after hearing
a loud 'pop' or a marked roared tinnitus.

(3) suggestive points are if on that day the
patients' physical activity could have caused an
increase in intrathoracic or intracranial venous or
C S F pressure.

(4) if more than a nodest amount of al cohol
was drunk bef orehand.

(5) when there is a history of antecedent
sudden physical exertion, barotrauma or head injury,diving
or, flying.

(6) recurrent bouts of labyrinthitis, menin-
gitis or both are reported.

(7) when there are known tenporal bones,
cranial or extracranial skeletal anamolies.

(8) objective evidence of a persistent vesti-
bul ar disturbance exists when other etiologic factors
have been el imnated.

(9) audionetric curve has a prognosticative
val ue.
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(I) Ahistory of trauma with sudden onset
of dizziness and/or hearing |oss.

I n some cases the stress or exertion related
to the barotrauma may be very irrelevant to the
consequence, |ike hearing loss/allowing lifting
coughing, sneezing etc. Since such conditions are
not unusual, they may be conpletely ignored. There-
fore a careful history and detailed questioning are

required to elicit such possible cause-effect
rel ationship.

Here audiogramw || reveal S hearing |oss
of cochlear origin. |f audiogramis normal, but you
suspect a fistula than an audi ogramw th 10KHz
increments testing from400 to 1300Hz i sdone, a hole
inthe audiogramw |l be present due to rupture of
the intra cochl ear menbrane. (Kenneth et all '78)** .

Vestibular tests inThese patients will reveal
positional nystagnus with the involved ear down and
a reduced vestibular response to calorie testing.
But it is inadvisable to do intensive vestibular test-
ing during the acute periods of sudden hearing |oss as
it causes stress on the involved ear (Sean'77)% .
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Stroud et al ('70)™ have given the charac-
eristics of sudden deafness due to menbrane rupture
which are different frommeniere's disease. In
sudden deafness the age of onset is often |ess than
23 years; there is an abrupt onset occurring during
a nonent of increased intracranial venous pressure.
Basically a fluctuating neurosensory |oss of cochlear
type wth hearing loss nore marked in the higher
frequency. Discrimnation scores are nore depressed
than the pure tone and speech reception valves. The
results of SISI, ABLB and Bekesy testings are nore
typical of cochlear |oss.

Differential Diagnosis:-

The differential diagnosis to be considered
is inplied by the clinical work-up. However, consi-
deration should be given to certain disease processes
for which definitive diagnostic studies are not
avail able. Among these diseases are |abyrinthine
otosclerosis, bacterial labyrinthitis, cerebello-
pontive angle tunors, trauma, otoloxic drugs and
| di opat hi ¢ endol ynphatic hydrops(meniere's disease)
which can usually be differentiated, but on rare
occasi ons may masquerade as sudden deaf ness. (Snow 73)*".
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Of these conditions it is the meniere's disease which
Is nost frequently confused - on which alarge part
of the follow ng discussion is concentrated.

Sudden unilateral sensory deafness and tinni-
tus herald the onset of idiopathic endolynphatic
hydrops is about 3 per cent of patients with this
di sease(Mrrison ' 75) **®. Hallberp ('68)™ reported
that sudden deafness was the initial synptomin 4.4%
of patients diagnosed as having neniere's disease.

The diagnosis of idiopathic endol ynphatic
hydrops is arrived at by exclusion of the known causes
of hydrops and by careful consideration and elimnation
of the other likely diseases known to produce vertigo.
The history is all inportant. Mst patients with
hydrops have a fairly classical story of intermttent
tinnitus, fluctuating hearing |oss, displacusis or
epi sodes of distorted sound, dull mastoid or occipeta
pain and paroxysmal attacks of vertigo lasting from
mnutes to hours if the attacks are severe enough
(Mrrison ' 75)*3° He has also given behaviour and
progression of the hearing | oss in menieres' disease
patients(471 ears).
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No. of Per cent age of
ears. total.
Fl uct uating 240 51%
Progressive with
| uct uat i on 120 25. 5%
Sudden with,
fluctuation 48 10%
Progressive 39 8. 5%
Sudden 24 5%

There are many signs and synptonms which are
common between the two groups i.e, sudden deaf ness
andneni ere' s di sease, which nmakes the differential
diagnosis difficult. Lehndardt et al ('76)" have
tried to answer the question of whether there is any
relationship between the two conditions. They have
argued as foll ows:

I n cases of sudden deaf ness, sone hearing
generally remains. It can be the first synptom of
neniere's disease, like the first attack of vertigo
whi ch may occur without deafness. Measurenment of
stapedi us threshold and Bekesy audi ogram especially
the difference between the inpulse tone and the
continuous tone, indicates inner hair cell danage
and are helpful in diagnosis of sudden deafness.
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But pat hol ogi cal adaptation is seenin both cases. A
decrease in distance between the hearing threshold

and thereflex threshold is a further indication of in-
ner ear damage, which is also seen in both conditions.
The independence of the stapedius threshold up to a
hearing | oss of 60 dB seens to be an indicationfor the
differential function of both types of hair cells. The
reflex is supposed to be dependent upon the presence of
i nner hair cells because the reflex threshold increases
as soon as an inner hair cell damage of about 60 dB
occurs. Thus, the authors concluded that the clinical
and audi ol ogi cal findings reveal no difference between
sudden deaf ness and nmenieres disease. Soit is fre-
quently the results of the neurological and vestibul ar
exam nation whi ch are made use of to differentiate the
two.

Neur ol ogi cal signs and synptonms were used by
| shikowa et al ('76)°to differentiate the two condi-
tions. Their results were: (1) neniere's disease was
characterized by spontaneous (93%, paraxysml 95%
and recurrent (1009, vertiginous attacks acconpanied
by cochlear signs such as tinnitus (93%, hearing |o0ss
(73%, while in patients with sudden deafness, the



VI. 25

nature of the vertigo was provoked (40% as well as
spont aneous (32%, paroxysmal (88%, single attacks,
vertigo was nuch comonly observed.

(2) Inpatients with neniere's disease, hear-
ing inpairment was ingeneral slight and was character-
ized by deficiency in detecting [ow pitched and
m ddl e pitched tones. Sudden deafness was character-
ised by highly inpaired hearing i.e., total deafness
was observed in 45%

(3) Fluctuations of auditory threshold was
observed in 29 cases (71% regardless of the course
of meniere's disease and these fluctuations were much
nore common in the |ow frequency range. In sudden
deaf ness on the other hand, hearing inpairment tended
to inprove in all frequency ranges.

Yamazaki et al ('76)" tried to differentiate
the two conditions using the mld caloric eye tracking
pattern test (MCETP-test) and RE-MCETP test, Such
mld caloric nystagnus in patients of sudden deafness
and neiniere's disease evoked super inposed ataxic
eye-novenents onthe eye tracking pattern as well as
caloric nystagnus. These ataxic eye novenents in the
MCETP tests were apparent|y evoked with synpathetic
enhancerment of the |abyrinthine in the autonomc



VI. 26

nervous systemin the meniere's disease, unilateral
cephal o-cervi cal autonomc nervous systemin sudden
hearing loss. This helped to differentiate between
the two.

Fromthe above results it would be possible
to differentiate between neniere's di sease and
sudden deaf ness.

Fl uctuant Loss: -

Al though fluctuant hearing loss is nore
commonl y encountered by the otologist in relation
to mddle ear disorders, it is well established that
fluctuations in senaori-neural |osses do occur. In
neni eres syndrome, fromwhatever cause, vertigo pre-
dom nates over the other synptons in the tetrad and
the hearing loss sinply neans that this episodic
di sorder of the labyrinthine function has produced
endol ynphatic hydrops, with or wthout associated
degeneration of the neuro-epithelium (H nchcliffe' 73)%®

Shea, however, uses the term'fluctuant hear-
ing loss' to describe an entity which is distinct
fromnenieres' disease and consists of roaring tin-
nitus, fullness and fluctuation in hearing with or
Wi thout vertigo; he finds it many tines nore conmon
than the full tetrad of neniere's disease. Although
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the hearing may return to normal after the first
attack, fullness and roaring remaining, and becom
ing worse woth each subsequent attack 'Shea '75).
He feels that nultiple metabolic disorders underlie
the condition possibly wth a defect in endolym
phatic drainage, and uses a conplex schedule of

I nvestigation, and-in-patient treatnment by bed-rest,
non-snoking, |ow salt diet, oxygen inhalations and
drug therapy.

Al though fluctuant hearing | oss may occur as
aresult of recognised clinical entities - in peri-
| ynph fistula after stapedecony (Goodhill ' 67)%°,
miltiple sclerosis (Cems ' 75)%! and removal of
a cerebral hem sphere glioblastonia (Hansen'73),
the existence of an idiopathic entity, disti-nct from
neniere's disease or syndronme and sudden deaf ness,
need further clarifications.



CHAPTER VI |

TREATMENT

The frequent spontaneous recovery of hear-
ing to normal or near normal |evels makes eval uation
of any formof therapy of sudden deafness very dif-
ficult.(Snow ' 73) %" No controlled studies have
been performed with any of the forms of therapy that
have been advocated. Each formof therapy appears
to be effective in alarge nunber of patients, and
no formof therapy has been found to be effective in
al| patients with sudden deafness. Infact, it is
difficult to judge whether any formof therapy advo-
cated for sudden deafness produces a higher recovery
rate than woul d have occurred spontaneously.

Sudden deafness requires inmediate investi-
gation and treatment if there is to be any prospect
of salvaging the hearing. It presents an otol ogic
energency (Jaffe ) and a diagnostic challenge
(Mrrison ' 75)*%®. There is nuch to be said for
admtting to hospital the patient who is seen within



VI, 2.

three weeks of onset. After this timethereis little
| ikelihood of recovery and investigation can proceed
at a nore leisure pace. The sooner the treatnent is
given, the better the results will be; when the delay
does not exceed a few days, good results may still be
expected. After a week, it is still possible to
obtain pood results, but this is no longer certain.
(Guilton' 65) %

One point that is interesting about these
patients is that cases of sudden deafness apparently
have very little tendency to relapse, at any rate,
not withina short time. still a few cases of relapse
have been reported, one of themafter an interval of
15 years. By dietary measures and treatnent to inprove
the bal ance of the neurovegelative systemanti-allergic
treatnent or endocrine treatment, the physician can
try to inprove the deficient properties of these con-
stitutional Iy pre-disposed patients(Qilton '65)

It nust be enphasized that the condition of
sudden deafness cannot bhe |abelled idiopathic until
recogni zabl e pathol ogi es have been excluded. If this
Is not done, a conflict between therapeutic and
di agnostic process frequently exists and under such
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ci rcunstances Morrison(' 75)'% prefers To err on the
side of therapeutics. Therapy of course can be wth-
drawn in a few days once the diagnosis is established,
whereas a few days delay may affect the ultimte
result in sudden hearing loss. This is one of the
occasi ons where slavery to diagnosis nust be avoi ded.

If this policy is adopted it is essential to
initiate sone of the bhasic investigations prior to
steroid therapy since the latter nay affect the test
results. This applies particularly to the taking of
bl ood sanples for a large variety of tests (e.g. for
syphilis, viral antibodystudies, blood sugar analysis,
renal or liver function tests, blood counts and E S R) .
|f hydrops is suspected, glycerol dehydration and
plasma osmol arity studies need delay therapy by only
12 hours, specialised tests for localization should
precede treatment since incochlear |esions, there may
be an advantage in adding vasodilator therapy. O her
i nvestigations such as vestibular analysis, polytono-
graphy and Ecog can fol low the onset of treatnment.
Contrast, radiography, subsequently considered neces-
sary in many of these patients, demands no urgency.
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The therapies currently advocated includes vaso-
dilation, steroids, anticogulation, reduction of the
viscocity of the blood, sedation and trancuilization,
vitamns, corticosteroids and bed rest etc. But one
of the main factors that decides the therapeutic
approach is whetherthe cause of the problemis 'known'
or ‘unknown'. In the group where the cause has been
establ i shed (syphilitic tuberculous and acute inflam
matory di sease of the nervous system neoplasns includ-
ing acoustic neuromm, neniere's disease etc), the
treatment problens are those of the individual therapy
for the condition. The problemof the diagnosis of
the menbranerupture has beenhighlighted already and
the final diagnosis can be made only by tynpanotony.
The technique of repair has been described by Goodhil
'76. Inprovenviral infections, Mrrison et al('70)136
find it right to advocate the use of steroids but it
has not been found to be of nuch help in cases of deaf-
ness due to measles or munps which is of long standing
nature.  Unproven viral infections should be consi-
dered with the cause unknown group(3ichards' 78).

Under the cause unknown group, the data are
confusing and the treatnment nethods diverse, the
reasons being: (I) that where etiology is in doubt,
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treatnent is enpirical. (2) that several different
pat hol ogi es may be grouped under this heading, each
with a different prognosis and treatnent response
(3) that there is controversy about the natural his-
tory (4) that the effectiveness of sonme treatnent
net hods has been doubted. (Richards ' 78).

Treat ment Met hods:

Vasodi | ation has been advocated byVan
Di shoeck & Bierman ('57)201, Sheehy ('60)190, Jaffe
('67) Rubin ('68)2% and Sheehy et al ('76)%. Van
Di shoeck & Bierman nention spasmol ytica but do not
specify the agents, Sheehy advocates intravenous
hi stam ne phosphate initially, in 250 cc. saline
at the rate of 50-60 drops per mnute to be followed
by intra-nuscul ar histam ne phosphate. He also advo-
cated the use of intravenous procaine in cases who
are hyper-reactors to Kstamne. Subsequently, oral
therapy consists of sublingual histamne phosphate
and nicotinic acid. Sheehy and Jaffe are also of the
sane Vi ew.

Rubi n advocated hyoscine or atropine, intra-
nuscularly or intravenously in the acute phase and
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procai ne hydro-chloride intravenously after severa
days or weeks. He also recommends nylidrin, a non-
cetachol amne and B-receptor stinulant. He reported,
return to normal hearing in 50%of his patients.

The results of vasodilation therapy appear to
appr oxi mt e spontaneous recovery rate (Snow ' 73) 7%,
Study of the effect on cochlear blood flow in guinea
pigs by vasodilating drugs and some related agents,
was done by Suga & Snow, who showed that nicotinic
acid, even in massive doses, has no nmeasurable effect
on cochlear blood flow H stam ne phosphate and,
bet ahi stine increased cochlear blood flow in dosages
that produoe bronchospasmin the guinea pigs and nmay
wel | produce vasodilation on the basis of anoxia.

The rationale of vasodilation therapy for
sudden deafness is questionable in view of the pre-
ponderance of evidence for the viral etiology of nost
cases of sudden deafness.  Sone now advocate vaso-di -
lation in view of the vascular changes that occur in
viral diseases. Ganting these changes, in individual
capillaries, overall blood flow may not be decreased
but may actually increase in the area of inflanmation.



Shoul d cochl ear vasodilation be achieved clinically by
ei ther histamne phosphate or betahistine, there is
serious question whether such an effect is desirable in
the presence of mcropetechiac in viral infections,
Resol ution of the question of the efficacy of this the-
rapy must await well controlled clinical studies.
(Snow ' 73)17°.

Morrison & Booth ('70)**° have drawn attention
to the inportance of early steroid treatment for sudden
deafness. Authors have basically used prednisone. A
dose of 30 ng. daily for the first week was found to be
adequate. Higher doses were used wthout obvious bene-
fit. Inprovements in the puretone audi ogramwithin
normal limts during the first week was found in nost
and only rarely after 10 days. During the second week
the dose of prednisone was reduced to 25 ng. and there-
after to 20 ne. daily. Steroids were withdrawn if there
was no betternment after 2 weeks. |f there was a
dramatic inprovenent, withdrawal was spread nore slowy
over several weeks to avoid the possibility of relapse.
The authors have not reported of any cases of relapse.
Pregnancy diabetes and hypertension have been contra-
indicated. Morrison & Booth ('70)!* have also tabled

the responses of the cases to treatnent.
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. . N Not
D agnosi s Treated Responded response Treatnent  treated
1. Vascul ar_Lesion 4 Var i ous
5 ears) 10 (all part- 6 vasodilators 5
lal)
2. 1 diopathic Steroids with
sens%ry(14 ears) 7 3 4 or w'lmout 7
vasodi [ ators
3. 1di oPat hic sub- St erol ds with
total or total or W thout
(9 ears) 5 1 4 vasodi lators 4
4. 1diopathic sen-
sori neural ,
(16 ears) 6 3 3 Steroids 10
5. Idiop iat hi c .
neural (20 ears) 14 12 2 Steroids 6

Sone of the newer corteo steroids which have been
used inthe treatnment of sudden deafness are dexanmet hasone,
par anet hasone, trianti ndone, nethyl prednisol one or tetra-
cosactrin. If the lesionis shown to be sensory or senso-
rineural, vasodil ator therapy has, onoccasion, beeninsti-
tuted inadditionto the steroid therapy. The earlier the
treatment is begun the better the results. Morrison & Booth
(' 70)**3 have alsoillustrated the effect of time delay in
steroid treatnment inthe bel ow table:
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Treatnent started within

Local i zati on 1 week 1-2 weeks  2-4 weeks 1 -3 nonths
Sensory(7 ears) 1 good 2 partial 2 N0 2 DO
fecovery recovery recovery recovery
Total or Sub 1 partial 1 No 2 No
total (5 ears) recovery recovery recovery
1 No
recovery
Sensor i neur al 1 Good 1 partial 1 partial 1 No
(6 ears) recovery recovery and 1 recovery
No reco-
1no very
recovery
Neur al 6 Excel|lent 4 excellent 1 No 1 No
(14 ears) recoveries recovery recovery recovery
2 partial
. 90% 82% . 20%
Total s | nproved | nproved 0% npr oved

| nproved
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Steroids with anticoagul ants have al so been
used |ike the adreno cortico tropic hornone (ACTS).
Hartley & Col eman ('74)'" used this on a few cases
along with nicotinic acid, prednisone and chloretri-
neton. |t was used for 10 days and pre-treatnment
hearing | evel was observed. So they have attached
an inportance to ACTH  Saunders has noted the
use of ACTHin the viral and vascular etiology of
sudden hearing | oss, wherein viruses attach them
selves to red blood corpuscles and produce hemag-
glutination and has reported inprovenent. Bol ognes
("60) used ACTH with a case of hypercoapul ation and
found conplete recovery. Schiffet al (' 74)** has
listed the several effects ACTH can have, sone of which
explain the pronpt recovery.

1. AGTH. is a stimulant for corticosteroids
fromthe adrenals.

2. It tends to suppress antigen -antibody
reaction although it does not inhibit its response.
The union of antigen-antibody is not prevented, nor
Is the release of histamne fromsensitized cells
prevented. Little protection is offered against
anaphyl axi s however, the intensive response is sup-
pressed and its major therapeutic benefit is
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atributed to suppression of inflammtory response after
cellular injury.

3.ACTH has a distinct lipolytic effect, actuated
by a specific |ipase enzyme system This helps clear
the blood of chyloma by permtting the triglycericles
to be reduced to glycerol and free fatly acids which are
then metabol i zed.

4. The mechanismof action of ACTHon its recep-
tor cell isto stimilate the formation of adenyl cyclase
which is a nessenger fromthe endocrine gland to the
cell interior. This inturn releases the anount of
cyclic AWP fromthe ATP that is found within the cells.

5. By increasing the amount of cyclic AWP and
ATP, there is a general increase of ADP available. This
has an effect on the aggregation of platelets. Since
platel et aggregation is increased by the presence of ADP,
there is an increased tendency for sludging and roul oux
formation with occlusive effect on the small vessels in
the periphery. ADP has a characteristic of increasing,
the stickiness of platelets.

Cyclic AW is increased by the beta ceta chol o-
mnes and is decreased by al pha catechol am nes.
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Sel ective action on beta sites produces vasodil ata-
tion and bronchodilatation by virtue of its action
on snooth nuscles. Anything that antagonizes al pha-
catechol omnes would be for the betternent of an
enbarrassed circulatory state (Schiff et all '74)%" .
| shigama et al (& ' 76), Jakobi et al ('75), Meyerhoff
("79) have all given evidence to support the recom
nendation of ATP in the treatnent of sudden deaf ness.

The other drug to gain inportance in the treat-
ment of sudden deafness is Heparin. Bol ognesi (' 60)2%’
advocated anticoagulant therapy after inprovenent in
the hearing was seen in 3 of 5 patients on heparin and
coumadin therapy. Schiff et al ('74)' has |isted
the effects of heparin as being:

(1) it exerts its anticoagulant effect specifi-
cally as an antiprothronbin action which inhibits th-
conversion of prothronbin to thronbin. It does not
thin the bloodnor does it alter the sedinentation rate.

(2) It specifically stinulates lip protein
|ipase formation. This enzyme is located in or near
the vascular wall. The lipolytic effect is observed
at a considerably |ower concentration than that used to
prolong clotting tinme, Spencer's showed that a
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decrease of the lipoprotein factor in blood effected
an inprovenent in hearing.

(3) The inhibitory effect on antigen-antibody
reaction was noted by Drapstedt . Thi s mechani sm
is related to the fact that heparin conplexes and
binds histamne quantitatively. This inturn prevents
the capability that histamne had of carrying the
sodiumion across a cell menbrane such as a fibrobl ast
thereby damaging the internal mechanism of the cell
This binding of histamne and heparin limts the cyto-
destructive effect to the benefit of the capillary wth
its endothelial cells with other responsive cells.

(4) The anti-inflammtory effect, indicates that
this highly sulfated acid mucopol ysaccharides of the
ground substances and connective tissue acts as a
caution exchanger and conpl exes the basic amnes and
pol ypepti des.

Donal dson (' 79)* wused heparin with 23 cases
of sudden deafness and found that 14 had conplete
recovery (60.4%, 2 had good recovery (8.7%, 7 had
poor recovery (30.4%. None of the patients failed to
recover.
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Jaffe(' 67) advocates | ow nol ecul ar wei ght
dextran to reduce the viscocity of the blood. It is
admni stered by the intravenous route in 500cc.
quantities over a period of 4 hours. Dextranis a
pl asma vol une expander and increases cardiac out put
and vascular profusion. It also reduces blood vis-
cocity, platelet adhesiveness, sludging and cochl ear
formations with resultant inprovenent of mcro-cir-
culation. It is an asset to patients with sudden
deafness. (Meyerhoff '78) & '79)™ & 110 as in ot her
conditions and early diagnosis and treatnent are
considered to be crucial for successful therapy here
al so. The nean hearing gainin those patients who
cane for dextran treatnent [ater than 1 week, was |ess
than half of the gain that resulted once treatnment had
begun within the first week. (Qto et al '76)°*
Spoendlin & Rossherg ('77)2 are of the view that a
nore significant inprovement i s obtained when paparin
Is also admnistered along with dextran.

Shea et al ('77)**! evaluated diatrizoate meg-
|l umne (hypaque) inthe treatnent of sudden deaf ness.
They treated 30 patients wth hypaque and a vasodil ator
regimen. O these patients 30%had a good response,
23% had a noderate response and 47%had no response.
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The same authors did another study in ' 79%° wherein
they treated 31 patients of which 12 had conplete
recovery. Shea ('77)™! has quoted Prof.Norinitsu
who reported that 22 of the 60 patients wth sudden
deaf ness were treated with hypaque and had conplete
recovery of hearing. The explanation put forward by
himis that sudden deafness is due to a breakdown in
the blood cochlear barrier in the area of the stria
vascul aris with the subsequent decrease in the endo-
cochl ear DO potential. Because of the nolecul ar
size and configuration of the diatrizoate nmeglum ne,
the broken menbrane pores are filled and the sodi um
punp is activated to restore the normal DC potentials.

Stellate ganglion is made up of inferior
cervical ganglion and the superior thoracic ganglion
of the synpathetic nerve trunk. The function of this
trunk along with the rest of the autonomc nervous
systemis to assist in preparing the body to neet
energency i.e., for fight. This is acconplished by
constriction of blood vessels, increased blood pres-
sure, enlarged pupils etc. Diseases of this trunk
produce Homer's syndrome, characterized by vaso-
dilation and increased blood flow The sane effect
I's achieved by anesthesizing the synpathetic nerve
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trunk. Plester in sixties was the first to use this in
treatnment of sudden deafness. His results were encourag-
ing which made many others to adopt to the simlar line
of treatnent.

Neveling ( ) used the same and obtained
good results. But his research an effectiveness of
synpat hetic chain bl ockage showed that blood vol ume
decreased ( and this was evidenced by increased nourish-
nent of the cochl ea.

A conbi ned therapy of intravenous infusion of
conplamn and infiltration of stellate ganglion with
1% novacain was tried with various types of hearing
| osses by Sinzinger et al ('67)% . Based onthe results
the authors considered that this method was strongly
indicated in cases of sudden deafness. A conplete re-
covery which remained normal was recorded by Singleton
(' 71)™° Sinilar results have been reported by
Haug(' 76)*°®, Shaiaet al ('76)% and Fujital et al
(' 79) *°%. Sone of t he conpl i cationof stellateganglion
block as put forward by Haug et al ('76)™° are
penunot horax, tenporary |oss of voice due to trauma
ofthe recurrent laryngeal nerve and tenporary dysphagia
fromtrauma of vagus nerve.
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Goodhi |1 (* 72) **° has given t he management
approach for patients with sudden deafness due
to labyrinthine window rupture, which consists of
use of such nodalities Iike bed rest, intravenous
procai ne, histamne, vitamns, steroids and heparin
singly or in conbination. Hi's own approach given
in 1975 was to keep patient at absolute bed rest
with head elevated 20° to 30°. There was no nedi ca-
tion given other than an occasional sedative or
tranquiliser. if no inprovement occurred then a
surgical intervention was done wherein perichondrium
autografts were placed on the fistulous area. Post
operative patients were kept on absol ute bed rest
with head elevated 20 to 30° for 48 hours. Later,
he was restricted to sedentary activity for 5to 10
days. Prophylactic antibodies usually anpicillin
were prescribed for 10 days. He was restricted from
flying, going to the nountains or strenuous physical
activities for one month to several nonths. The
above gi ven approach was carried out in 15 cases
and the results of the treatnent are as riveninthe
tabl e bel ow.
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glijrrme?f Location of o eﬂatei Ve 0 e?g%ive
No.  Age Sex  Ear af(I]ery fistul gRT-SDS SIgT- S
sun- set .
1 36 M L 13 days RW QW NRNR  70- NR
2 57 M L 13 days ow 60- NR 10-80
3 45 F L 1 nonth ow NR-NR  70-50
4 36 F R 4% mont hs ow 50- 20 60- 20
5 31 F L 20 days ow NR-NR  75-N\R
6 11 M L 9 days RW NR-NR  65-70
7 29 M L 4% mont hs oW 62- 30 80- 16
8 58 M L 2 years ow 70- 36 12-20
9 34 M L 2 years RW ow 70-70  65-56
10 24 M L 10 days ow 90-NR  10-96
11 44 F L 3 mont hs oW NR-NR NRNR
12 52 M L 9 days ow 85-NR  0-76
13 51 F L 4% months  RWow 70-8 70- 16
14 15 F L 15 days RW OW 90- 4 60- 28
15 60 M R 9 days oW 82-24 70-24

Vestibulatory is one other surgical procedure

whi ch has been recomrended to patients of sudden
deaf ness due to | abyrinthine wi ndow rupture by Fi ede-

man(' 75) %,
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The | ess popul ar of nethods for treatnent
of sudden deafness are use of methylglucanine salts
of which belong to the triohenaoic acid derivatives.
(Fukuoka ' 78)°° injection of amdo-triovate-intra-
venously (Mrimitsu ('74)° adninistration of hydro-
cortisone sodium succinate Chtaf ('71)*. M crowave
treatment was given by Kawamoto ('76)% who also
reported excellent effects when care was taken to
prevent over healing. The last of the treatnent
nethods is use of ultrasonic's. (Kazama '76)



CHAPTER MI|
SUMARY

In this project aa attenpt has been nade to conpile
the existing information on sudden deaf ness. The first
chapter 'Introduction' gives a brief description of the nature
of the problem The definition of the condition as put for-

ward by different authors have al so been accumul ated here.

In the second chapter which deals with etiol ogy, the
different conditions which have till now been illustrated ad
| eadi ng to sudden deafness are described. Here it becomnes
clear that not only diseases or infections of the different
parts of the ear and central nervous system give rise to the
condi tion, but also sone of the surgical procedures can in turn

be conplicated, leading to the problem

The third chapter on classification accumul ates the
classification systemas put forward by various authors, which
vary depending on the point of view fromwhich it was derived.
Eg. Sone deal basically with etiology, while others are based

on type of and extent of deafness.

The fourth chapter deals w th pathogenesis and hi sto-
pat hol ogy, which accunul ates information on the changes that
are seen in inner ear, as a consequence to the condition.
This has got information got fromexperinental aninmals as

wel | as those got fromobservation in human bei ngs.
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The fifth chapter deals with clinical signs
and synptons that are exhibited by these patients. There
are a large nunber of features which extend from sinple
i nfections of the upper respiratory tract to severe vertigo

wi th vestibul ar synptons.

The sixth chapter deals with diagnosis of the
probl em whi ch need results and investigation of not only

the ear but all the systens of the body.

The seventh chapter deals with treatnent of the
problem There have been a variety of methods given by
different individuals. But till now there has been
no one nethod that has been used with all and not all
patients undergoing a particular treatnent have had
conpl ete recovery. Besides this, a large nunber of
patients al so show spontaneous recovery thus making
it difficult to decide whether or not a particul ar

treatnent is really appropriate.
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