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Preface

Rehabilitation of Hearing is a collection of 5 papers selected
from those presented at the Fifth Congress of the World Federation
of the Deaf, Warsaw, 1967. These papers were collected and
compiled by the Alexander Graham Bell Association for the Deaf,
Washington, D. C. Other collections of papers from the Congress
have been compiled and are available from the ERIC Document
Reproduction Service. Other collections announced in this issue
of Research in Education may be found by consulting the Institution
Index under World Federation of the Deaf or the Subject Index
under aurally handicapped. Titles of these other collections are:

Communication Methods for the Hearing Impaired
Cultural Activities for the Deaf
Diagnosis of Hearing Loss
Education for the Hearing Impaired (Auditorily Impaired)
Psychology of Deafness
SOciological Aspects of Deafness
Training and Qualifications (Teachers and Workers for the Deaf)
The Very Young Hearing-Impaired Child
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REHABILITATION OP HEARING IN CHILDRMN

"DEAF" IN FIRST 5 YEARS OF AGE0

/A payer/

Results of press poll gathered in 1963 disclosed that

only 1 % deaf children and 4 % with serious auditory de-

fects used hearing aids at that time in Poland() This has

not been caused by manufacturing or financial reasons and

was due to8

- lack of consultation facilities for all the children

with auditory defects;

1- lack of adequate methods of examination of impaired

hearing in children of infantile age;

- lack of methodology of development and rehabilitaiaa

in infants during a very important period before deve-

lopment of speecho

In the years 1964-65-66 and 67 there was marked improve-

ment because Polish Association of the Deaf assisted by

Health Service organized 14 Consulting Centres for child

ren with auditory defects all over the country x/ while

Children OtolaryngoloGy glinic and Central Consulting
On 3

x/ .eittrtly on basis of cooperation of Scientific Council of,
the Ministry of Health and Social Welfare with Children s
Bureau NEM1W9 projoNoolAr-OBS Mother and Child Institute



Audiologic-Rehabilitational Department of the Institute fOr

Mother and Child works on complex and multispecialistic

principles of diagnostics and rehabilitation for children

with impaired hearing0

Social assistance*

Consultation and care fo,' child/en with auditory defects

is free of charge in Consultation Centres conducted by

P0Z0G0 /Polish. Asen of Deaf/ and Central Consulting De-

partment of IMD /Mother and Child Institute/0 Every child

since infancy may obtain a hearing aid against physician's

prescription0 Hearing aids are given free or. charge to

parents of all children covered by social insurance;

they constitute 2/3 of population and 1/3 of them buys

the devices at a price equal to about half monthly wages

of skilled workman0 Hearing aids are manufactured in

Poland by "Omig" company but in special cases are imparted

from Denmark /Oticon!' make/9 Austria /Vienaten Co*/ and

the Soviet Union - mainly osophones0 After 3 years'

activity of the Consulting Centre statistics comiled by
Polish Asen for the Deaf show that the number of child-

ren under its care is steadily increasing0 All introduced

facilities caused that by 1966 25 % registered children

and their parents established contact with specialistis

consultants of the Centre0

From those statistics appeared however that there are

difficulties due to the lack of specialists viz08 logo-

pedicianss psychologists and physieians collaborating

with the Consulting Centres while many were caused by

parents when undertaking rehabilitation work on afflic

ted children*

After analysing those difficulties it was decided to

limits for a time beings rehabilitation activity in pro

portion to financial and personnel possibilities concenr-



trating on rehabilitation of infants up to 5 years old,

especially by means of hearing aidso Thus a certain group

of children not rehdbilitated by the environment of their

own would be given possibility of auto-rehabilitation by

hearingo Therefore a group of children not more than 4

years old has been organized and give special careu

AW1212E12-TEIPmento

In order to provide hearing aids for all needed children

following procedure was outlinedg

. trial equipping with a hearing aid every child sin-

ce infancy or from the moment when hearing was imp-

paired because in children under four detailed aur.

diologic diagnostic examinations are impossible be-

fore application of hearing aidso

. every child is given individual insert for external

auditory meatus in both ears in order to test hea-

ring aids in each ear and to protect the child from

faulty recoption of sounds due to possible feed-lpaek.

- trial equipment with hearing aids begins both for

children who do not react to any acoustic stimuli

and those who show reaction to loud sounds only ac-

cording to tests. It often happens that a child du,,,

ring many initial examinations does not respond to

acoustic stimuli owing to emotional disorders or re .

tardation of davelopment originating from nervous

systemo Only after recognizing auditory impressions

received during examinations of hearing or by means

of a hearing aidq the child begins after certain time

to rearA to soundso

It is also known that the linen of auditory reactions is being

lowered in normally developed and hearing children of one

to about 30 dB and only in 3th - 4th - 5th year of age the

limen approaches that of grown-upso To what extent the



maturity of auditory rea(Aion in a child with impaired

hearing differs from that one of a hearing,: child = is not

known* We assume however that just as in a hearing child,

the process of integration of acoustic stimuli in a child

not hearing sounds fiaom its environment, matures together

with the maturity of cortexs its hearing centres and as-

sociation channelso Therefore a child of one, two and

three with no hearing reaction adequate to ita age and

not recetving any sufficient information by means of hear-

ing, socially deaf, is being considered as retarded in

auditory development and not as totally deaf oneo

Admitting also analogy with hearing children in relation

to widening of their auditory field as their psycho-

physical processes develop, we assume that some children

one or two years old showing reaction to acoustic stimuli

of 50 - 90 dB after a few years of auditory training

ought to react to intensities within a range of about
30 dB lesso

Obviously such improvement is impossible in children with
impaired perception of sounds within Oorti's organo

To estimate its efficiency in children up to 5 years old

a method of indirect examination of threshold of pain -
"hyperaesthesia dolorosa" was introduced0 instead of

classical superlimen examinations impossible to under-

take at such ageo

In children one, two and three years old examination of

tbe threshold of pain reaction is done by means of testing

suitability of heating aidso For that purpose bearing is

examined from a free field without a hearing aid and with

it employing acoustically standardized changing toys,

musical instruments or sounds known to children from every-

day lifeo Measurement is done with Sound level Meter type

MPG 8-Ss Noo 0045 made by Howator Coo

In children 3 to 4 years old examination of pain reaction
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threshold is done by means of table transistor amplifier

with intensity controls for each ear; the'instrument as a

prototype was designed at the Clinic*

For children 4 - 5 years old two comparative curves of

tonal audiometry are drawn through earphones, examining

without hearing aid with an earphone and with hearing aid

and an earphone put on the microphone of this aid. In this

way 2 curves of thresholds are obtained. The distance be-

tween them shows the degree of usefulness of the hearing

aid for the.child /Table 1/.

Examinations of children not yet 3 years old as out-pa-

tients are rarely successful. Those children as a rule

sUbmit themselves willingly to the use of hearing aids

und3r clinical conditions when they stay several weeks in a

ward especially adapted to the needs of children audiology

surrounded by staff familiar with the problem.

As the press ppll for "deaf" children disclosed that about

60 % children show auditory defects since their birth and

about 30 % within 1-st and 2-nd year of ace a scheme of

hearing development and its rehabilitation was worked out

for children from 6 to 48 month old.

Auditory trainings beginning early are to help in forming

speech in small children with hearing defects.

The scheme is divided in 2 periods:

I - passing coding of auditory concepts and

II - active reproduction of ©oded auditory concepts

/decoding/

During the I-st period the child is helped with a heaving
aid2

10 To recognize passively, to code through subcerebellar

and cerebellar centres

human and animal voices,



- toys and objects of everyday use, and

- noises of surrounding environment

20 Next the child undergoes training in association

processes connected with auditory stimulig

- by associating auditory signal with an object, a person,

a toy, a pictures

- by associating auditory signal with rythm, pitch,

colour of transmitted tones and acoustic stimuli,

UP by associating auditory signal with air vibration,

sound emitting objects, vibration of own and that of

another person's oso-aartilaginous system,

- by associating auditory signal with verbal order together

with reading lip language and without visual control.

3. Next, more difficult stage is the differentiation of

auditory conceptx0 xor that purpose traluing exercises

are introduced in order to differenciate voices and

noises from the environment, sounds of various musical

instruments, sounds of different rythm, intensity,

frequency, timbres and melody.

Using sense of touch the child may differenciate va

rious intensities of vibrations and resonances.

II.Only after such exercises we may begin attempts of

reproduction of coded auditory concepts.

- reproduction of rythm on toysy instruments, gramopho-

nes, tape recorders and by means of cm organs of mo

vement and own voice0

reproduction of resonance vibrations /by feeling/ caup-

e.ed by objects emitting sounds /acoustic pressure/s

instruments, radio loud-speakers, etc; reproduction of

vibrations of oso-cartilaginous system by means of own

larynx and "mask" /base/0

reproduction of environmental human sounds /laughter,

crying, shoutingy singings wwds/ and those of animals,



- reproduction of pitch by modulating wireless sets, tape

recorders, amplifiers,for hearing rehabilitatiam, by means

of own voice,

- reproduction of frequencies by means of changing toys,

ordinary objects, musical instruments and with own voice,

After such preliminary exercises conducted over one, two

or three years depending on age and development possibili7

ties of the child - spontaneous reproduction of verbal

signals,might.appear.

Auditory rehabilitation scheme is adapte&for a child

undpr home.cOnditions under the guidance and periodical

control,by a,physician,from.Consultation Centre. For

rehOilitation,exercises at the Centre sounds of every.

day,life from.child'senvironment wpre tape recorded and

out,of_them sounding scenes were composed. Those scenes

contain acoustic, signalsjrom such real situations whidh

every child ought.to know to be protected against danger

epg, sound of oar,brakes, tram bells and to recognize and

'understand such sounds as door-bell, barking dog, human

laughter and cryingounding scenes are illustrated with

appropriate pictures,,toys,and.photographs in order to

-enable association of vocal image with visual one and

with sitUation of everyday life.

Results of 1 in abo t children wi h heari aids

After onl year.of rehabilitation activity covering

children with hearing defects under 5 years of age for

the purpose of analyzing the results a questionnaire

has.beensent.to all the children from 1 to 14 years

old,and registered at the Consultation Centre as being

under rehabilitation care. For comparison the results

were divided into 2 groups: Younger children 1 to 5

years old and older ones 6 to 14 years old.
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61 % children returned questionnaires properly filled out,
covering 15, of /1/ the group of younger children and 166
of /2/ older ones() The results of polling in both groups'
of children are shown on Tables I and II.
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The results show that 88 % cilildren in Group 1 and 94%

in Group 2 received hearing aids prescribed by physicians

of Consultation AudiologicRehabilitational Centre of

Mothet and Child Institute and in Consultation Centres

of Polish Association of the Deaf all over the country.

Eo% to 85 %children use hearing aids of Pelish make

/0mig/ aad 5 % to 9 % of foreign make /mainly "Oticon"/.

The data show also that both groups of children were

provided with ear inserts by the Centre quicker than

with hearing aids by Central of Medical Equipment,'

Considerable achievement of the deaf from economio and

social point of view is the fact that the data show

that 80 % children in Poland receive hearing aids free

of charge.
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The ebove Table shows that from 71% to 76% children in

younge= and older groups make use of hearing aids owned

by them. In those groups the largest percentage namely

90 % uses hearing aids being ) years old. Considerable

majority in both groups, particularly younger ones9 uses

the aids for a short time only and less than i hours

daily. Difficulties in profiting from hearing'aids are

reported,by parents in both younger and older groups.

The troubles arise due to technical reasons vizo:

frequent defects, &Nice being out of order and not ex-

changed for new one, difficulties in charging spare ba-

teries and unskilled handling. Difficulties of this kind

affect 21 %younger children and )7 % older ones.

Frequent troubles are due te different reasons and pa-

rents report many of them at the same time why a child

according to their observation refuses to use the device,

uses it for a short time only cr unwillingly0 On the

other hand such difficulties which may require audiolo-

gic handling like e.g. narrow auditory field and hyper-

aousis dolcrosa, psychogenic reasons as e0g0 emotional

disorders or negAtive reactions due to educational and

rehabilitational errors of family environment were re-

ported in 28 % cases of younger children and in './2 96 cf

older ones. Unknown reasons were given by 37 %parents

of younger children and 18 % of cider ones:

Results of polling show also that auditory rehabilita-

tion in 45 % younger children and in 25 % cider ones is

taken care of by the Consultation Centre. The remaining

children are the oases of auto-rehabilitation i0e0

spontaneous and automatic registraticn by a child all

the acoustic signals from its surrounding with the

help of hearing aid amplifier.



- 13

Summary.

Auditory rehabilitation in children with serious hearing

defects is conducted in Poland:

1/ by organizing provincial rehabilitational Consultation

Centres of Polish Association of the Deaf with metho-

dical and scientific assistance from Otolaryngologioal

Clinio of Mother and Child Institute.

2/ by early diagnosis of hearing disorders applying au-

ditory tests fixed by multi-specialistic team of the

Centre)

'..)/ by early beginning of rehabilitation of hearing with
. the help of organizational and sooial facilities of

State Health Service with the assistance of methods of

audiologic treatment and principles of hearing develop-

ment worked out by the Clinical Staff.

As result of one year's work introducing.care over child-

ren with defective hearing up to 5 years old all over the

Country) auditory rehabilitation scheme included all

reported children. Basing on orientitive polling data

considerable progress is.shown in providing children with

hearing aids /88 % questioned/ and in their use by age

group up to j years old /89 % device owners/.

About 80 % otildren received hearing aids free of charge.

Considerable difficulties arising from using and handling

hearing aids are of technical, audiologioal, psyohologi

cal and sooial nature. Resulting from those difficulties

as many as 9) % profit from auditory rehabilitation during

only 1/2 houi till > hours daily. Such situation requires

further lnoreased efforts of technicians, audiologists,

psychologists and also socioloGists and pedagogues.
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POSSIBILITIES OP HEARING IMPROVEMENT

,IN ADULTS WITH CONSERVATIVE LIETHODS

/The Paper/

Adults may suffer from hearing impairment since birth

.or since early childhood with consequent speech distur,T

bance, which could not develop in a natural way, Hearing

impairments could have developed also later, in adolqacem;e

or adult's age 'when speech and language were established.

Speech ability is then retained, although it is less me-

lodius, monotonous, with a varying, frequently inadequate

intensity.

. The possibilities of hearing improvement are related

to the characteristics and degree of deafness. Pure con-

ductive deafness is not a severe one, the hearing loss

does not exceed 60 db, perception of loud speech is poss-

ible and can be relatively easy improved or compensated*

It appears commonlyAn consequence of otitic c.,1 adhesive

disorders of the middle ear or in consequence of otoscle-

rosive A greater hearing loss appears in cases of,mixt

deafness, where beyond the sound conductive organ lesion

occur disorders of the sound receptor, most frequent in

the middle ear or of the auditory nerve. These ray be

consequent to an inflammatory er degenerative prov.ess

/otosclerosisTwhich involved the middle ear, or to two

coexisting affections of a parallel course in the condue-

tive and perceptive organ /i.e.. otitis niedia and toxic

lesion of.the.audit6ry ilerve VIII/.
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Severe hearing los, leading to complete deafness is
always consequent to the sound receptorrs disorder: the
lesion may eatih segment of the peripheral part of the
sound receptor, therefore the middle ear and nerve VIII
up to his nmlei in the medulla oblongata. Lesion of the
central nervous system leads exceptionally to complete

bilateral deafness, which appears only in diffused brain
lesions subsequent to inflamnatory cases and development
failures, but then other concomitant neurological symptoms
appear. We must underline, that only bilateral deafness

is decisive in classifying social disability. Unilateral
deafness, even a complete one, handicaps hearing capacity
only in a slight degree, bat it may, however, render some
professional work impossible. The evaluation of hearing

loss in unilateral deafness does not exceed The
greatest chances of hearing improvement are in cases of

the sound conduction organ disorders. A large range of

operational procedures is of great importance - a detailed

report is given in another paper. In some eases there is

a ehanee to obtain hearing improvement just with small pro-

eedures, as persuflation of the auditory tubes introducing

drugs improving their permeabilityv or having a lytic in-

fluence on the connective tissue of the middle ear region.

Those are the weans and ways to introduce into the audi-

tory tube and into the tympanic cavity suprarenal rrepa-

rations, mokitly hydroccrtizone, sympathicomimetie drugs

like ephedrine, pryvine or proteolytie enzymes like alpha-

chimotrypsine° The last one may be introduced into the

tympanie cavity by transtympanal administration after pa-

racenthesis of the tympanic membrane. In the course of

hearing impairment of long duration, with a hearingoloss

of 50-G0 db, this treatment gave a hearing improverent up

to 30 db, admitting the reconstruction of social capacity.

We know, that to understand everyday speeoh and to per

eept the majcrity of sounds of the environmental world,

a hearing intensity level of 30-40 db at frequencies from

500,4000 Uz is sufficient°



In deafness of conductive type an improvement may be

ob:tained with a careful and systematic treatment of the

superior respiratory tract's infections, especially nasal

catarrh and sinusitis, by prophylaxis against allergic in-

fections and their treatment, by eliminating infective cen-

tres of the tonsils and teeth* These centres infect the

middle ear, make it allergic and cause toxic lesions of

the receptive organ. Further hearing loss of 10-20 db,

consequent to nasal catarrh cahnges, may cause an increase

of the critical limit of 40 db and create a subjective

perception of deafness* A relatively small hearing impro-

vement reconstructs its capacity*

Conductive and mixt deafness, which are not subject to

treatment, is rather easy to improve when using hearing

aids, and this will be further discussed*

Receptive deafness presents a much more complicated

problem. This type of deafness - at present - is comple-

tely inaccessible for surEical treatment* Chances of con-

servative treatment are as well limited to seldom cases*

They concern newly onset cases of sudden and rapidly in-

creasing deafness of known etiology* I am considering here

cases of deafness due to infection, toxicity, uhen a rapid

and energetic treatment with high doses of antybio-ics of

4 large range of activity, with an associated administra-

tion of glycocortycoides and salicylans gives sometimes

good effects, a complete or nearly complete returm to nor-

mal audition. Usually a more or less marked hearing less

for high tones remair0s9 but this has no - or nearly no -

influence on speech comprehension* This group imAudes

also deafness consequent to vasoconstriction in bhe region

of the internal auditory tube or its cochlea-traach* These

disorders appear in people with an iSteady vegetative sys-

tem, sometimes in the course arterial hypotension /not

so frequent in hypertonsioni, after sudden chcnges cf tem-

perature, of atmcspheriti tensicm, after mental emostiens,

The treatment is based on .omplote tranquility and rcpcsa,

on administration of vasodilating drugs, like? ergotamine,



teobromine. belladonna; drugs of protective action on

the central nervous system - atarax, glimid, meproba-G

math, elenium etc. /to aveid central vasomotcrial stimu-

li/ and neurgtropio drugs94likeg vitamin Bi and B12 in

high doses Considering that deafness censequent to va-

seeonstriction is?difficult to differ '2rom other deafness

of vasoprevenanee /because of extravasation or thrombosis/9

this treatment is often ineffective.

Toxic hearing-disorders due to the effect of some

drugs /a typical example is dihydrostreptow4cine and qui-

nine/ are rarely reversable2 sometimes an improvement

occurs after the administration of antotexic drugs 3ike

BALI /British Antiluisit Factor/, and neurotrepic drugs,

mainly vitamin Bi and B129 strychnine and vitamin A in

a high dose. As support treatment may be administered

injeotions of B,iostymlne or placenta as biostimuli of

Filatew. Treatment of deafness due'to other intoxication

is a less hopeful task, and mainly in consequence of the

frequent toxic action of nicotine.. Is not subject to 'Oint-

ment deafness due to an accoustic injury, either a sevtre

one - consequent to an explosion of detonation, or more

frequently - a chronic one, eaused by professional dis-

order due to noise. Deafness due to cranial trauma is

only reversable'whenlit concerns the sound condi:ktive

organ. Wn the sound recepter is injured - because of

extravasation into'the labyzinth or the continuity-inter-

ruption of the auditive nerve VIII occurs - deafness is

irreversable. Nor are we able to combat effectively san-

ile deafness, being one of the symtoms cf increasing bio-

logical insufficiency of the organism9 consequent tl the

degenerative process. The known aphorism "The man is as

old as his vessels" comerns as well the vessels et the

internal ear.

In all the mentioned types of deafness, the gravity

centre concerns not the treatment but their prophylaxis.

Aveidance of toxit4 condiments9 careful control in case
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of ototoxic drugs administration necessity, reduztion

of, the noise in production pro(oess, and in life condi-

tions prefessional proph3,1acti and control examination

of the auditiona proper diet and my of lifey retarding

the pernicious effel,ts of old age, protettion of the cir-

culatory systemy diminution of the every-day life stress

and immunization against stress - thsse are the nditicn=4

reducing the exposure to deafness.

A separate group presentm psytihogenttic dcenessycalled

also inorganic or functional. This is a partial cr complete

hearing loss following psyaio tmotionsy eonflia situatiun

in pschopatic sutjevts with abnurmal mental rew-tions.

This kind of deafness; properly diagnosed; cught to Le

treated by with psYchttherapys a suitable prceeding and

abolition of the eausal fautorz lead to a tsmplete return

of normal audition.

The limited treatment possibilities in receptive deaf-

ness, require a greater effert from the rehabilitation

methods and prosthesis. Rehabilitation metheds, ezincerning

adults using spewJh and understanding languagey must adapty

first of ally lipe%reading edw?atior and nuke use of other

senses - principally (-) visual and tac!tile. Teaching lania.

guage in adults deaf from birth er sima early childh(Pd -

is ineffective.. Theref, the hearing and language reha-

bilitation must be stronger avtlentuated sinve early child-

hood.

For people with a certain hearing reety adaptatiun tu

hearing aids plays a signilicant r©le. In the lindts cf

hearing handi*apy hearing aids ought to have the same

meaning as eye, glasseskin eye-tslight disrdiers. Unfortuna-

telyy the hearing aids have ncl; gained as yvt the sam

common law like eye-glasses. The adaptation tf hcarin,

aids has great diffifAilties *t( re,,,vmunty arising tom t1.1.

unskilfulness in using thorny and be$Ades; the desire

conceal the handiPap. Not fcr all typ t cichfnests3 may 1-1,

adapted the same criteria f instrumentation. Cases cf
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condiNtive,deafnetElsi, which present only a feeble hearing
4impairment without qualitative changes at4e the easiest

to obtain hearing improvement, a simple amplification

leads to.improvement of the perception, The situation

in receptive deafness is much more comylicated, espe

cially receptive deafness resulting from the disorders

of the internal ear /cochlea/,'In those cases, besides

a quentative dectease of the percepted sounds, their

quality varies. This is consequent to their abnormal

and unequal perception of the loudness of some sound

factors /words/ In relation to others. Therefore, a

sound of definite composition, the word itself, becomes

hardly comprehensive, and amplification by a hearing aid

augments this disproportion between the particular fac

tors and makes,the comprehension more difficult, Such

cases necessitate complicated and therefore more expen

sive hearing aids amplifying the sounds selectively.

Sometimes,' even, you must resign from using a hearing

aid. Also in perceptive deafness with a significantly

decreased perception of high times, hearing improvement

is insufficiently effective. Obtainement of a sufficiant

amylication with a hearing aid of these high tones,basal

in speech compiehension, is then unsUccesful,

The hearing aid requires a certain adaptation of the

hard of hearing subject and this is more difficult and

of a longer period the loner is the duration and the

deeper is the deafness. A normal hearing man, besides

the sounds he intends to hear and,of which he is aware,

percepts a whole,range ef accompanying sound which he

eliminates from his coneiousness in spite of their high

intensity sometimes, These are i0e*: the traffic, the

wind blowing, the environmental conversation noise*

The hearing aid amplifies all.the sounds, not only the

intentionally heard ones. For a man which suffers of

hearing impairment since a long time, and is accdustomed

to live in a world of calmness, the accompanying sounds

are untolerable disorders which he did not expect and
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which he has forgotttenrs therefore he must adapt his mental

process to eliminate them. Further, in severe-deep deafness

even high amplification permits to reproduct only fragments

of wordss which according to psyehical integration give

known sound symbols. Sinee the adaptation and integratim

capacity decreases in course of yearss prosthesis of older

people fates more difficulties. A disagreable obstacle is

also the resulting noise of the hearing aids and the whist-

ling consequent to retroaction when the microphone is exces-

sively approached to the earphone.

The hearing aids', like each teuhnical eonstructions req-
.

uires using knowledge and a proper oonservations Besides

there are many types of hearing aids having different possi-

bilities of amplification and of selective intensity regu-

lation. The choice,ef a hearing aid ean!t1 be based only on

the audiometric curves but you must take into consideration

as well the capacity of adaptations of integrations the in-

telligence levels and in a certain degrees the teehnieal

capacities of the deaf, Therefore the choice of the hearing

aid must be very carefule it must be chosen individuallys

using every-day speeeh and applying even verbal audiometry

from a free field., The earphone of the reeeiver must be

very well fitted. Agter having chosed the hearing aid the

patient ought to be for some time under the care of a spe-

cialistic centres' which help him during the difficult period

of adaptation. In seve/a deafnesss ihs hearing aids even if

it does not permit language hearings it helps its compre-

hension by association cf visual stimuli in lip reading and

audition stimuli formed by words fragments.

During the recent years the production and adapta.tion

of hearing aids have gained a,great progress. Hearing aids

for both ears permit stereephonic hearings more adapted to

normal. It must be underlined that in severe deafnesss re-

quiring a high amplifications an adaptat:ion of larger hea-

ring aids - type box - is neeessarys euntaining mere tran

sistor elements amplifying the sounds. Therefore the ten-

dency to produce miniature hearing aids clanut match with
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their efficiency augmentation. Small hearing aids like

ear contours, hair-slides, or located in aural concha

admit only a feeble amplification. Cosmatical regards

can t dominate the acoustic needs in the choice of a

hearing aid.

The last word in the region of conservative.hearing

improvement has not been pronounced yet. The future be-

longs undoubtedly to prophylaxis; to prevention of deaf-

ness. Prevention against traumata mass epidemic consequent

to war, production-noise diminution, decrease of infectious

diseases morbidity, retardationof the senile process by

a rational way'of life, elimination of drugs side effect,

reduction of the administration of condiments - are the

means preventing handicap. We must consider, that tha

process of surgical technics will permit to interfere in

some cases of perceptive deafness - by decrease of the

internal ear pressure, decompression of the nerve VIII

etc. Some experiments are already made in this field.

The progress of pharmacotherapy will surely influence the

chances of treatment in infecticus or toxic deafness. In

cases of irreversable deafness the possibilities of hea-

ring improvement'and of dehabilitation will be based not

'only on further perfection of the typical to-day hearing

aids, but will aim to'profit of other suppositiorls, such

as0 change of.speech frequencies to make a profit of hea-

ring rests only in the limit .of low frequencies, a larger

profit of vibration to substitute auditory impressions,

use dermal detectors to substitute the pernished hearing

sense by the tactile sense.

The great progress of science and technics will not

remain without influence in the field of improvement and

compensation of the injured atoustic organ.
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RE-EIDUCATION AND DEMUTIZATION IN BELGRADE

SPECIALISTIC MEDICAL CENTRE

/Summary/

We should like to draw attention of the participants

of this Congress to our contribution and achievements in

the field of theoretical and practical re-education and

demutization of the deaf and hard of hearingo The most

important thing in arriving at a system of education of

those people is, first of all, searching for limina or

the remnants of hearing. Such examinations present some-

times problems difficult to solve. If is not known whether

it is a case of organic deafness, what are audiometrie

characteristics, or whether the retardation of speaking

ability passes into other field /neurologicalp psycholo-

gic, intellectual/ which could be easily identified with

total deafness'in a child of preschool age. If actual]y

during different examinations of hearing distinct changes

of hearing,limen are found then it might be suspected that

it is 4 case of total pseudo-deafness. In such case the

anomalies may result from perturbances of perneptionlvar-

bal deafness and, most friquently from asymboliao having

absolutely no relation with the sense of hearing. In our

specialistic centre we use as diagnostical means various

audiometric tests both tonal and vocal, psycho-galvanie

reaction, etc. Recently we make use of data of cerebral
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audiometry which permit us often to confirm previous

diagnosis and which in certain cases may lead to topogra-

phic diagnosis of impairment of hearing. In case of diag-

nosing a damage to internal labirynth we refer to electro-

stagmographie findings. It is clear that to arrive at a

differentiated diagnosis cooperation of many specialists

is required; thus child's behaviour is observed by an

ethologist and audiologist, further it is also interes-

ting to psychologists, psychiatrists and neurologists let

alone pediatricians and otophonists. After finding that

a child is deaf we try to apply methods of education of

hearing piacing great hope in ampliphiers. This education

of hearing9 when precisely and well conducted, brought

considerable results in many children as far as recogni-

tion of vocal language, improved pronounciation, voice,

rythm etc. are concerned.

But in case of a deaf child, the problem remains and

still is not solved; often it comes to this that the edu-

cation of hearing does not bring any results. 7111 cases

when such education based upon application of an ampli-

phier adapted to the degree of deafness does not give ex-

pected results, we resort to re-educational perception

which bases on giving nature of sensory impressions to

everything which in reality is totally different. For that

purpose the sense of touch and vibrational contact could

be taken advantage of, basing on presence or lack of gut-

tural sonancy. Phonetics and, in a more general way,

linguistics participate toward comprehension of speech

and practical preparation and re-education of the deaf or

hard of hearing. Phonetic reasons are known to be the re-

sults obtained through auditory preparation of deaf chil-

dren permitting them nevertheless learning acoustic lan-

guage even when identification of words follows a serious

impairment of the ear. We apply instruments which a char-

acter of visual impressions to various aspects of language.

Thanks to elekltro-acoustics we have lerned about the acous-

tic structure 5f sonic material composing human speech.
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Osoillograph permits to distinguish differences between

phonemes. We use Kay sonograms* Sound is presented in

form of differently located spots depending on components

of frequency and development in time* Recently we have in-

troduced audio-visual technique based dm filtres designed

at our Institute for practical training of the deaf,These

are filtres of speech; they permit the afflicted to hear

the speech and phonemes by moving rather narrow tapes and

on the Rther hand by adding those tapes in order to hear

nwhat is going on". Application of oscilloscope or phono-

audioscope permits simultaneous or successive use of vi-

sual, phonic and tactile impressions* An analyzer of fre-

quency may be added which permits building interesting

vlsual and sonic structures* Atter experiments lasting

many years we are inclined to think that education having

for its purpose learning speech by a hard hearing child

is based on patience and work which do not offer hope

of spectacular progress but on the other hand should not

lead to undesirable resignation. Our efforts to provide

speech for deaf children ought to be continued and aimed

toward making use of even the slightest remnants of hea-

ring,
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EAR IMPROVING OPERATIONS ON CHILDREN

/Communication/

The sddcess in development of opUcs and instruments,

the use of highly effective antibiotics allowed to reach

great progress in functional surgery on ear of grown7up

persons. But the possibilities-to use operations for hearing

improvement on children rests up to the present time insuf-
9.

ficiently studied.

HOweivertilthe prevention or elimination of childrens

hardness'of hearing hasnot only the medical but,,a very

portant social meaning.

The importance of normal hearing function during the

speech formation and education is well known.

The possibility of normal contacts between children

during this period determines their interests forms their

personality.

In the literature there are only the separate statements

about hearing improving opera:tions in cases with children

who have otosclerosis or adhesive middle otitis. More in-

formations were published about hearing improvement opera-

tions among the children having the middle ear anomaly de-

Velopped.. In the ohildien's-clinical department of Mpscow

scientific research EA.T. Institute at Mlnistry of Health

of the R.S.F.S.R; the operation on stirrup in case of ad-

hesive middle otitis and otosclerosis were being carried

out since 1965.

There have been made 40 operations on children of 6-15

years old.



Except'the commonly used clinical investigation the chil-

dren as a rule, were consulted by logopedist. One should npte

that the worsening of childrenis.hearing leads to development

of so called "hard of hearing speech", i.e.-non modulated,

emotionally almost colourless.

.5. children -were operated on. otpsclerosis, two.of them had

operations of both ears, on adhesive middle otitis were ope-

rated 24-children 9 of them were treated for explorative tym-

panotomy. Twi'children out of the latter group had anomaly.of

hearing bones development combined, in all probabilities,with

Kochlear neuritis, the chain of hearing bones was flexible in
7 cases, and the transmission of perilymph motion to round
slot was not disturbed.

The operations on adhesive middle otitis and otosclerosis

were carried out according to generally accepted evidence.

The main condition allowing to admit the favourable prognosis
of operation was presence of air gap in the b.and of vocal fre-

quencies not less than 25-30 db.

All children had well pronounced hard hearing with function
disturbancetlboth the sound-conducting and sound-receiving
devices.

The relative frequency of diagnostic tympanotomy in child-

hood is explained by the fact that children have such a form
of Kochlear neuritis at which the hearing function investiga-
tions by audiometer develops the rise of threshhold of bone

and air sound conductivity along the whole range of frequen-
,

cies with a gap between them in 30-40 db.

The attention is drawn to difficulty of differential audio-

logical diagnostics of such a form of Kochlear neuritis with

anopaly of middle ear development, adhesive middle otitis and

otosclerosis. When treating the case with adhesive middle oti-

tisf-bhe neoessary provision of successful operation, except

corresponding audiological indications is the absence of pus

discharging for a period not less than a year. Besides, an

importante role plays the passability of Eustachian tubes in
which connection the maIority of children before the operation
got nasopharynx sanation.

The variations of stapedoplastics were used depending on
topographic and anatomical peculiarities and nature of path(t-vt.

logical process in the drum cavity.



8 children out of 24*had dry perforative otitis* 5 out

of 8 had small perforations and miringoplastios was carried

out by bringing together the ends of meatotympal tissues, the

perforation in the case of remaining 3 children occupied al-

most the whole parstensa; tht miringoplastios was carried out

either with free skin tissue taken from the rear surface of

helix or by venous transplantant0

One of the peculiarities of childreni's operation on laby-

rinth slots is the absence of clinical indications of laby-

rinth irritation both during the operation and after it*

Apparently, it can be explained by age specifics* The in-

vestigation of labyrinth function shows that all children had

relative hipofunction of labyrinth* In this connelrtion we were

not to prescribe any medicine after the operationlo diminish

features of labyrinth iiritation0

It is important to note that in majority cases of sick

children with otosclerosis adhesive middle otqfis and even

Kochlear neuritis they do not complain about noise*

Except generally admitted method of local anaesthesia it

is advisable to prescribe for children during a week before

the operation "junior" types of tranquilizers - andaskin,

trioksazin and to carry out an operation after premedication

by aminazin, promedol, pypalphen, atropin in uifferent varia-
.

tions*

The premedication remOves the feeling of fear before the

operation* We never postponed cr interrupted the operation

because of nervousness of a child*

The important factor is the preliminary contact of a doc-

tor with a child to be operated*

The post operational period is taking its normal cause*

Patients were discharged from hospital in i0-18 qays after

the operation depending on stapedoplastios variation*

Analysis of funutional results of performed operations

prove the advisability of surgical interference in cases

with children having otosclerosis aud adhesive middle oti0.410

The further working out of evidemies and investigation of

hearing improvemont operations peouliarities on children

should be continued*
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MODERN ACOUSTICAL REHABIL1TATMag OF THE DEAF

/The paper/

As a result.of the development of electroacoustic

instruments,during and after the second_world war; and the

ele9tro-oacoustic advances,made in connexion with space

programmes, we now possess high quality instruments far

our treatment of deaf and hard-otAxaring patients.0- -

Current.problems in-the rehabilitation.of persons with

defec4ve hearing are not of a-technical nature; but

primarily administrative and economic problems*

In the pllowing, I will draw upon my own experience,-.

gained through.15 years of work in Mho Danish welfare system,

to.create q background for the.points and principles Which

should be questtoned and discussed prior to the development

of.a future.system for modern treatment of deaf and bard

of-hearing patients*
oa011o ,

vlivalt9:421ap
e

This service is based on a law passed by the Danish

Parliament in 19500- The most characteristic feature ot .

tkie law_is the principle then introduced for the first-times

The mehabiliteltion of people With a hearing defect

be provided equally to.all.age groups; without relationoto

the pexnsoes walik cgpacity In other words, normal hear,-

ing function was considered to'be a human right'. This view



was brought about with.the cooperation of the Association

of the Hard-of-hearing, and gave Denmark the same type of

audiological service as had earlier been estdblished in

the.United Kingdom. In same countries,.where other welfare

systems are eEtablished, rlonamia aid is still provided

only to persons under the age of 20 years.

The audiological service in Denmark is based on three

State.Hearing Centres, distributed-so that each centre

serves* about one.third of. the population; --

-Since 1950, this service has treated about 90,000

persons with, defective hearing, fram a population of 4,7

million .in 19660

The State Hewoing Centre in Aarhus, servvs a popula-

tion of about .1,4, million persons; It is-located in a

hospital and closely connected with an E-N-T department.

Since 1960 the Centre is supplemented with four audiologi-

cal clinics at the district hospttals of an administrattve

region*

§Nomt,

The itmount ók audiological work:performed by various

sorts Of otologist oan be illustrated with statistical .

analysis of Danish patient groups viiiting the E-N-T specia-

list; the E-N-T department, and the audiological clinic;

Agalaw,assWildaRALARWALLat
Iti a distant with 180,000 inhabitants, three otolo-

gists tegistered their work during a period of three montbs

/1961/: Of 5,755 consultations, 122 /2,5/ were school chil-

dren With-hearing problems; Audiametty Was performed on

1416 /195/ of the patients, and 112 /R5/ were referred to

the aud.l.olOgical clinic;

. This mans.that oue fifth og all patiewts in an

ordinaky aonstAltati(m At the otologist haw bearing.problems

whi4 inUcat th. 7a9e5, tor audioietAl xamination9 whegeas

ouly 1/50 helia tc ha :i;eteiwed fog speatal extaination and

treatmönt with heaNing tiidso
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Audiology od.the Erlajaautiapt:

The occurrence.of audiometry in the T14.,-T department

has been-examined.over a period of three months /1961/ in

two district hospitalsp.and correlated with the fact that

one of these NJT departments is associated with an audio-,

logical clinic while tbe other is not;

WITH audiological WITHOUT Audiological
ClinicapievingnoON@ MOOD(boo 4mrcs re so MO MOW UM r141111 Ma kW/0gNMOSIMNIMIeor NO

E.,,11-T beds:. 56 52

E-Nrapatientss 753 690

Audiometry: 70 par cent 25 per cent

Referred tL the
Audiological Clinic; 21 per cent 1 per cent

These statistics indicate that the occurrence of

audiometry in the E-41-T department varies from 23 to 70

per cent, according to whether or not WA() is an estab4s

hed collaboration with an audiological clinic, while the

number of patientb referred to diagnostic and therapeutic

procedures at the audiological clinic is very dependent

upon easy access to this assistanceo

. The survey also included the other departments of the

two"district hospitals; and it indicated that for all

departments excepting the 13,-4-1T department, the occurance

of_audiomebric heft:ring examination was 30 per cent La the

hospital with an audiological clinic; and 4 per cent in

the hospital-Withnut audh a clinic. This indicate* that

the-espablishiftetWit a hogpital of a Special clinic for

hearing will direct attention toward the incidence of

hardflof-vhearing individuals among the patients in all

departments.

4441gPM,PnA.P..0114diolASiaaARItlt4tiMsA

The number of personto wh appealed far help from the

andirlOgios1 AeNvile in the 4044As districtp which has a

population 1v4 million; ie illustrated by a statistical

1
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5.41survey of a_oneyear period41965-1966/, where
out-patients were examined0-

MALE FEMALE
First. Re- First Re- PerAge Group exam* exam* exam* exam* Total oent .
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Stgtf gRd Egglament.g1 the Centre

The.staff of the State Hearing Centres-which.serves

as the nucleus for the_four satellite alinicss consists of

26 personss_three physicianss two hearing therapistss one

administrators thmee audio secretariess one nurses ten

secretariess.and six technicians°

...-The.centres .established An a suite beneath, the Es-N-T

departtent and covering 600 square metress is equippedwith-

three.acoustic.baxess'a workshop for hearing aidss ear-mould

productions and-rooms for dootorss hearing therapistss admi.

nistrations etc°

The Prin2Wegjf _the Audiological.ServiRe in Denmatk

_ The-principle that hearing is.a human rights which is

the spirit.of the law of.l9%)s is.secured by the faat.that

the_pat4pt can.use the audiological service without any

real_aconamic problem; The hearing aids are provided free

of iharge to patients examined at the centres.and.audiolo-

gical.clinics; wheKe the type of appliance required for-their

acoustic rehabilitation is determined by an otologist specia-

lized in audiology: In .respect to the aforementioned statis-

tics;.-this indicates that the surveys should give a realistic

picture of the need for audiological treatment in a popula-

tiono --

Anc4her.advantage of.this system lies in the prescrip-

tion.of.the.hearing aids delivered by the clinics° The type

and model_of the device chosen for the specifi3 patient.is

dOarmined.by.hemedical and pedagogil judgement.made-an

the basis of the-hearing examination in each-individual .

The.digferent sorts and.models of.hearing aid are_

pu,hastAl.in quantity by the insurance ass©atatisns-acoved-.,

ing to the-direa4ans of the centoes and their department for

technical xesearch° Due tfi, these large purahase:orderes the

marufse,tuneNs aaleire'a Tery.rational productions resulting

in low prioas fo these mass-prodwed henoing aidso
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Furthermore, technicall.control and inspection 0 the -

tentres insures that quality is maintained at the highest
possible leyeL

. _ Ear moul.ds are produced at tbe clinics without
chargei and the problem of electrical power for the
hearl.ng.ai4s is solved.either through the dell.vezy of
re-charging units oz_new-batteries, both of whiah are free
of chargeoHearing-aid repairs csting more than L 2/10
are also covered by the insurance associationoThls --

ensures_that the dailyuse.of the hearing aid istmot deter-
mined by-the econom# status of_the_user;.._.

_Tbe -very kmpaotaut problem of_providl.ng training.
to the7bearingnaLd usex is.solved_Wrough the efforts of
hearing tharaptsts distributed throughoUt.the,pountry.
The well-distributed training service is.free, and iarovi-
des-the patient_with technival helpin.the use of the
bearing-aid, speaial lessons in heazing.training,.1*

and,..where needed in cases of very severe hearing
defe0s, training in_the use of a speaial sign system

/lip-hand_system; Forahammert; The severely-affected
patienp_can be reprred to tOo hearing sanatoria for .

stays cst.weeks.or months; far special training; psycholo
gical help, .and.vocational trainingo

pdtolilacal Treatmant.ei .ba.Centge in.AArhus

.During the past two oz.three years, there has.beens

an increasing understanding of the need for the establis-
hment af-binaumal hearing:- This princip1e.has.been in
force-for the .past ten years,.wheze .we.have provided all

ahildren.under.tbs age of 14 years with an.aid for bath
the right and lgft ela it all oases of bilateral bearing
defectsly Apart tvam ensuring that_the ahild always has at
least onefinpotion91 Rid; tbls treatment wpvides the
child wit4 the.ygssibilitx e s(ansing biaxlms luteggerenas
between tbo twe., eavs9 wad som dig9atiomai hoawItago



The development of ear-level hearing aidss either as

hearing spectacless or the so-called ear-hangers having a

microphone in the body of the miniature aid behind the.ears

and either internal receiver.or external recetver attached

to-the-ordinary earmoulds has gtven the physician the

opportunity of.placing the microphone and amplifier in the

normal hearing thannel;

The.first ear-level aid was developed in 19600 and the

statistics collected since thens regarding.the relationdhip

between the prescription of body aid and ear-level aids

provide the following data:

Year Body Aid Ear-level &id

1962 75 per cent 25 per cent

1966 20 per cent 80 per cent

As we have noted aboves the.occurance of binaural

hearing aid treatment has increaseds and this year's data

concerning the prescription of Woo varinus kinds of monaural

02 binaural hearing aids age as fcalowse

fitgtiating of klnda.sg.h@arIngapki

gar-level Aid Bodz Lid

Ear-hangerss 55 per cent

Hbailingz
Spectadless 24 per cent 21 per cent
miittjazxeciadmemdmmallkaMeamPOOCMIO1t411POO.8.0.0.
TrAals 79 per cent 21 per cent

Statistics of kinds of beaming aid mndel prescribed thvough

March 1967 at the State Hearing Centres Anrhus* .

Pkescvibe4 binawal 90 pen cerAt of the patients.* .

Sine Jannagys 19671 It has bee a maine principle

that we d rtt amside:2 heallImg ald trectment tn be suffi-

cient unti:. the patient has prcryed the heaxing aids ma

tx,;th the Night and Wt eaRs g(Do R period of at least threa
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mont4s.. This procedure is made possible by the support

whidh can be .gtven the patient through the training

service, whereby the hearing therapist can provide group

or .individual.therapy in thehnme, 1.f necessary. ..

The attempt can be made, with a high.probability of success,

Of aonvincing the patient and his.closest family.and

friends that both of the aids-shnuld be used at all times,

just as one.uses binocular spectacles..

Patients with:very severe hearing defects /1.0e0,

over.60 or 70 db; at the speech fiequencies: 500; 1000;

and-2000.0s,4 are provided with body-type hearing aids

where satisfaepomy treatment cannot be achieved with-

ear-level-aids In order to.stimulate both ears, .the body

aid is aonnected to both ears through the use of a:I-cord

and a-receiver_in each ear.. Patients having a different

degree"of....severe hearing defect in each ear are provided
with two_bodytype aids;. one for each

4Pert-fram the abdve-menOponed eleotroP.Pacout,stio treat-

ment_of deaf.and hard-of-hearing patients, surgical therapy

can be indicated.in approximately 10 to.15 per cent of.all

cases of defective hearing. .Patients.O.th defeative hearing

resulting from otosclemosis or chronic otitis media are

selected for middle-oaar surgery, whidh often, especially

in cases of otosclerosis, produces very good hearing. Lfter \_

such a patient has.been operated .upon in one ear, a hearing

aid is provided for the other ear until it too can be trea-

ted surgically;
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Summarz:

In the general.populationp. one or_two per .aent have

sufficiently defective he:axing as to require treatment

with hearing aids.

. Tbis treatment being a part of the otological

disciplin needs establishment of audiological clini3s as a

part_ofp. or wo...4: in, close connection with an ordinary DAYT

department. about 20 per cent of all patients in the Ec:-ITT

department should be referred.to the audiological.clinic

conducted by an otologist specialized in audiology.

Babies and-children with congenital hearing defectsp

or 44buts acquired at an early age;.should be prvvisded

with hearing aids in bcdth ears as early .as possible.* -With

the aid_of their hearing devines; language bombtvdment-

will enable them tcl develop their mther tongue to such an

extent-that-they-will later be able t',; attend spedal

classes in the ordinary sahoolo. They will thus be able to

remalm4n:pheir own.humes; atten&-s4hool with their own . .

neighbourhood plaviates; and themsby become better adapted

to_normal.life while further develgping their ability ta

understand and use speech and languageo

In 75 per cent of the patients binaural earlev.el

bearing aidsp either as hearing epeotaales o.12 earhangersp

are indicated fox cases with threshads cif hearing whidh

do not expeed 60-s-70 di);

. In 25 per cent of the patients bodytype hearing.

aids.ame indicated; used either singly with a.T7Jaord om

in.pairs; providing the patient with better hearing

through the.creation of intexfereme between the periphersl

hearing organso.

, i5 per-oent all patlents with hearing defewts

have middle ea:P diseaaes where sumgemy may be indicated

eithem aione.wl kpoplemarited.with heaxzing at themapyo

Thf) ifuglA baaving situntilm is Faarakiteximed bl

the:I:sat that th6ge aRe abgat 60 mtlliTa deaf ani bamd-!of

heaving indlriduals im the wam/d tciday; While the wg)rld
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pxoduntion_of hearing aids is only about 1;4 Million

units per year.

.The goalmust be the estdblishment of mass produc-

tl.on o...throw-away bearing.aids;- hearing aids so.inexpensive
that the7may be thrown away when"they go out.of order, .

to ):se-replaced by a new unit.giren to.the patient....It is.

impossible to establish a world-wide system of service and
repair of the aids4,..

.The most important step in pro.viding modern audio-

logicalreh4bilitation fox every deaf and hard-of-hearing

person.l.n.the.world is the acceptance.e.this.individual

as being a, patientl.as every other person with a disease

ox_hapdicap.--The acceptance that the hearl.ng aid

part-of the medical remedy prescribed by the physicians--

witho4t,limitations caused by phe cost of .the aida;--This

attitude..0wards the deaf and hard.?.of-hearing individUal

will.in.the years to came mean a.break.,through for the

princtple that "Normal hearing is a human right".


