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Preface

Diagnosis of Hearing Ioss is a collection of 7 papers selected
from thGse 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 iu 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

Education for the Hearing Impaired (Auditorily Impaired)
Psychology of Deafness

Rehabilitation of Hearing

Sociological Aspects of Deafness

Training and Quaiifications (Teachers and Workers for the Deaf)
The Very Young Hearing-Impaired Child

Q

IToxt Provided by ERI




Table of Contents

Examination of Hearing of Children, Aged from 2 to 5, by Means of
Playing Aundiometry. A.P. Kossacheva

A Study of the Etiology and Pattern of Deafness in a School for the
Deaf in Madras, South India. Y. P. Kapur

Observations on Early Discovery of Deafness. Anna Jaslenska, Barbara
Dwornicka.

Diagnosing of Deafness in Czechoslovakia. , Frantisek Brohm
Selective Examination Methods of Hearing in Infants. TLucja Sobieszczanska-
Radoszewska, Danuta Borkowska-Gaertig.

Some Characteristics of Waardenburg Syndrome in Defective~Hearing and
Normal Children. Hanna Siedlanowska-Brzosko.

Results of Audiological Examinations of the Deaf in Belgrade. Miodrag Simonovic




V KONGRES SWIATOWEJ FEDERACJI! GLUCHYCH = WARSZAWA 1967
' V Congress of the World Federation of the Deaf — Warsaw 1967
V Congrés. de la Fédération Mondiale des Sourds — Varsovie 1967

ey wee— .
S W e e

A.P. KOSSACHEVA, Cand.Med.Sc. Med.Aud.~10

Seientific Research Institute of Ear,
Troat and Nose of the Health Ministry
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EXAMINATION OF HEARING OF CHILDREN,
AGED FROM 2 to &, BY MEANS OF
PLAYING AUDIOMETRY

/The papex/

Examination -of hearing of children aged up to 4 pre-
sents great difficulties, examination of 2 to 3 year old
children being the most difficult task. Rather numerous
and diverse data available in the appropriate printed
matter make is possible to deem that auditory acuity of
children of early age can be determined with objective
methods based on unconditioned reflex actions or on cor=-
responding acquired eonditidned reflexes /N.I.Krasno~ o
gorsky, 1935; Ts.P.Nemanova, 1940; V.S. Dashkovskaya,
1958; N.I. Kassatkin, N,S. Myrzoiants, A.P. Khokhitova,
19583 L.V, Neimen, 1960, and many others/.

Various physiological tests are used to objeotively
registrate hearing of children of the said age. The mos%
widely used are plethysmography /0,5. Vinogradova and
E.N. Sokolova, 1955; A.K. Chargueishvili and T.L.Tokadze,
1955; Kottmeyr, 1964; and others/; skin - galvanic reace
tlon /Mespetiol et Gougerot, 1951; L,A. Bukham, 1957;
R.A, Vaigner, 1946; Tamura, 1962; Tanleewskl, 1963;
Stride, 1963; and others/; pneumography /Ja. §.Tiomkin,
1947; E.K. Siirde; AJK. Iente and K.V. Guerasimova,1957;
and others/; encephalography /G.V. Guershuni, 1955,
Appaix A.Avierinos, 1954; Inaba, 1962, Taylor, 1963;
Golstein, Kendall, Arick,1963; and others/; electrocaxr=
diography /R.V.Menunarguia;1958; Dwornicka, Jasienska,
Norska, Smolarz, 1964; and others/; electroocylomotogra-
phy /Inui, 1964/.
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Edch of the above methodu has its advantages and its
drawbacks, We consider it more ‘eorrect and promising to
determine the' auditory function of ohildren on the basis
of the resulis: of several objective methoda taken togee
ther /G.V Guezshuni, 1957; A.E.Louts, 1957; L.V.Neiman,
1960' Facchini Gy Sulsen@i G., 1952; and others/.
Without Speaking cf the’ peculiarittes of the methods of
objective examination of hearing, ve must emphasize the
Tact that allithese methods are rather complicated and
require speeial equipment and certain skill of the exa~
miner, In view of the above, wide utilization of such
methods in general praetiee encounters big difficulties,
We can state at present'that the rajority of the sugges~
ted methods of objeéctive registration of hearing in chil-
dren still remain the propérty of scientific institutions,
while general 'practice has been 8till demanding simple
and reliable'at the same time methods of examination
whieh could be applied by any doctore in his day~to-~day
practice.

Playing audiometry has a peculiar place among such
methods, Its various modifications are rather widely used
abroad. For example,,nix .and Hollpike /194%7/ have sugges-
ted to demonstrate separate pictures; Walrop /1953/ =
puppetnshew; Lessak /1963/ - a small house~audiometer;
Blesolskii /1962/ = dembnstrgiion of toys; Metrinovich-
~Modzhievskaya /1965/ - filmscope. Playing audiometry
was first auggested in the Soviet Union by L.V.Neiman and
V.P, Lubovskii /1954/ L;V}Neiman has minutely developed
the method of playing audiomegry and assessed its scien-
tific value' /1960/. The mathod of playing audiometry
should be”quther developed with a view of studying the
possibilities of its utilizatian when examining hearing
of children of an early aga, and special emphasis must
be laid on the posaibility of its applioation not only
in specilal institutions but in polyoliqipa as well,

The concrete aim of our work was to develop such a

modification of the method of playing audliometry which
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'“éould be used for determining hearing of children aged.

£rom 2 to 3 and ‘could be applied in usual hospital and
outpatient pra@t1ee. The meth@d used consisted in registra-
ting hearing of ‘children on the basis of conditioned mo-
tional reaction corroborated with various electrical toys.
The toys were chosen in advance taking into account inte-
rest shown by childr¥en of certain age. Examinations were
carried out in a Specially equipped, big and light room
with pictures on the walls to’ attract childrepr ‘s a*ten~
tion, with gaudy windowa curtains, furnished with spe( A |
furniture for- ehildren. The surroundings made for the
eheerful mood of a child and helped to establish the ne~
cessary contact with him¢ To carry out the examination
proper children were put in a special soundmuffling cham-
ber and due regard wasfgiven to the necessity of concentra-
ting child‘s attention on the objects of examination. The
a@paratuées used included a semiautomatic audiomever,model
AA-0I, an "Elza® sound audiometer and a speech audiometer
mielodia®. In all cases auditory thresholds were determined
by air and bone sound conduction and special telephones
were used to this effect. All the apparatuses were instal-
led outside the chamber. Child‘s behavior was observed
through a special window, How'ever9 in certain cases the
presence of the person carrying out examination or of his
laboratory assistant in the chamber is indispensable. .

Having studied the child s med{cal record and his dis-
ease and having established a contact with him, the exami-
riexrs passed to’ tentatively determine his hearing with the
help of sounding toys /reedepipes accordions, quitars,
ete./, their sounds being preliminarily measured in res-
peot of irequengy'and 1ntensity.JSueh preliminary acquin-
tance permitted to choose a tone perceived more easily by
ehildren hard of hearing and, thin being dono, to pass qn
X)) playing audiometry.

At the moment: of passing of an accoustioc stimulaﬁibn
through an air 'or bonetelephone- the patient pressed the

button wired with the electrical toy. This procedure was

FESi | iy
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first demonstrated by ‘the doctor /or the laboratorian/ him-
self using gesturea, mimiory or together with a child al-
ready acquainted with the method ot examination. Such denion-
straticns are nest’convincing ‘and eacy to understand. The
patient begins to imitate. Whem his response to a certain
socund wes 1nvar1able, they ntarted to praotise his motor
reaction to a sound of a different frequency. This combi-
nation of sounds with an entertaining game made it possible
to reach an incrcased alertness ¢f a child who get intercs-
ted in the procedure. During subsequent visits the child
willingly performed the aaeignments himself showing exaotly
the same data as'those of the pravioua days.

Usuglly the motor - conditioned reaction remained stable
steady and it is only after a prolomged interval that it
beﬁon to extinct. Accoustic stimulation was passé& from a
tone heard to a tone unheard, i.e., from a more intense tone
to a less intense tone. The svunding was gradually diminished
by not more than 5 db, Such arrangement of the examiration
procedure, although it does nct meet the requiremonts of
audiometry with adults, is indispensable when exemining hard-

f-hearing ohildyen and especially deaf~mnte children, In
order to avoid any. tirednesa of the cnildren. exaninations
¢f left and right ears were made in turns and nececsary in-
tervals between suooessi%;aocouqtio stimulations were ob=
served o as not to lesrrn the rhythm. Bach acooustic stimu-
lation lasted 2 = 3 seconds. In crder to excite children’s
curiosity in the procedure the electrical toys were changed
from time to time. AS a rule it took 2 = 3 days to get ao-
quainted in general with a child and to establish a contact
with him, i cluding prelimirary examination with the help
of sounding toys and praotising the oonditioned motor reac-
tion, F
It tock uaually 10 to 20 repetitions to maater the reace
tion as required forx hearing determination.
Apart from individual examination we Lave used the so-
called "group" méthod with which a group ¢f 3 oxr 4 children
of the same age was seated copposite the child being examined
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'who had already acquired the necessary habiis. Such arran-
gement taéilitatod'cogéiderably”the task of preliminary
training of each ohild.in the group. With this method 1t
was already dqringatho-first_dgy*that the child ccmprehen-
ded and'pértorméd;the qgsignemdnt éiven to him, at first
by way of imitating with a certain amount of uncertainty
and the efficlently reacting to sound with a high degree
of continuity. |

Four to eight combinations were safficient to get such
reaqpions with the Wé;dup“ method . Hbiéver during such
examinations it is most: important tc avoid oversirain and
compulsion, otherwise the contéot established with the
child can be upset and his negative atiitude to the exami-
nation can deepen. '

In all 280 children were examined by us. Observations
wére carried out in the éqrdoloéopodioal department, With
a view to comparing the data received with the playing
audiometry with those of the usual threshold audiometry,
parallel examinations of 80 children were carried out, the
age of the ohildﬁen examined maging it possible to apply
both ueual‘audioma@ryﬁand playing audiometry. The ourves
or'aqditory snngiti&ity bqsed'on the results of the two
methods were chgracterised by the valiies which were 80
olose that it was posgible to sey that the results of the
two methods were identical. The remaining 200 ohildren
ﬁére’exaﬂined oqu"hith the help of playing audiomastry.
0f 2 hundred children examined 63 children aged from 2 to
3, 65 = from 3 to 4 and 72 - from 4 to 5. R

There were 110 boys and 90 é;rls:

The children were sent to the clinic with a diagnosis
of deafmutism or grave hardness - ot«héqning} 186 childrem
had not any verbal contact. Only 14 children gpoke but
they were hard of hearing as a result of a neuritis of au-
ditory nerves. "

As it is known, absence of hearing cr ‘reduction of hea-
ring of some children may be caused by psyohoneuropatholo#
gical and other disorders. Thus to get morve proper idea
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about the condition of heqringrqe have carried out complex
bxamination ‘o the’ children with the help of otolaryngolo-
gist, pediatrician, logoped, and psyﬁhoneurologist.

A8 a r-sult of examination it was found the basis of
the disoruers in hegring were the following factorss 27 chil- |
dren - deiaota of utenire development*

18 children - premature birth-
30 ohi]dren - child birth troumatism,

' Besides different diseases'children have suffered at the
early age from serious infections, measles, mumps, grippe,
meningitis, middle otitis ~ 69 children.. 8 children have dis-
crder ¢f hearing bdcauge cf hemolytic Jjaundice; 23 have lost
the hearing as a result of the use of streptomycin in a great
quantity.’As to 20 children we failed to find out the reason
of deafness* 3 children had heraditary deafness; investiga=
tions carried out aceording to‘the methods described allowed
us to find out that two ohildren who were previously considered |
to be deaf, havb normal hearing thougnout vhe whole _range of
trequenoies.

As a result of eomplex examination it was found out that
“these children suffered from alaiia, their age: one was ot 5
2 yeara and 6 months, enother was 3 years old. The rest 198 i
ehildren sent with diagnqaia of deafness ag the examinatiom
shown Lave suiieredsfrom deafness. "of different degree: 40 ~
children = deainess of the second degree; Si~deafness of the
third degree, as to'107 remains of the auditory function were
only found,” ’ o . o

Thus, the method of playing audiometry used by us without
spﬁoial compiioated apparatusen allows to difine with a suf~
iicient ~degree of acouracy the oondition of hearing of ehil~ “
dren of 2-4 years old. ' v

The application of this method gives an opportunity to find b 1
out that children who wege previously considered deaf, have f
the hearing. Timely definition of the deafness degree gives |
an opportunity to begin the teaching of children in sp*dial

"children’s oreche and kindergartens, to get normal general
development and to prepare the child for school.: ?
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(4« . aswoy OF THE ETIOLOGY AND PATTERN OF DEAFNESS

| CIN A SCHDOL FOR THE DEAF IN MADRAS, SOUTH INDIA
i ‘ - | /The paper/

A survey of the children admitted o the C.S.I. School
for the Deaf in Madras City, South India was carried out |
leth the folloW1ng obaectives in views

1/ There are aboub 58 Schools for the Deaf J.n.Ind:La° These
schools do not have adequate facilities for . evaluatlng
hearing loss in the children who are brought to the

- schools for admission. Assessment is made on the basis
of the parents’history of severe hearing loss and the ..
lack of development of speech. It has been suspected by
a number of observers that theré¢ are many children in
the schools for the deaf in India who did not have a hea-
ring loss severe enough to warrant their admission to )
such a school. This survey was to investigate if this a
valis suspicion;

2/ The second objective of this study was to determine the

‘types of hearing loss among children in the School for

~the Deaf., -

Van BEgmond quotes Dahlberg1 as stating that the number
of cases of congenital deafness by heredity comprises
about half to one third of all the deaf’y, recessive deaf-

- ness strongly pred.omlnatlng° | |

" Lindenov® studying the deaf-mube populatlon of Denmark9
concluded that 45.5% of cases of all congenltal deafness
‘had hereditary deafness. |




Fraser’ in a preliminary statistical segregation analy-
sis showed that 40-45% of children with severe hearing
- loss suffered from recessive deafness. - ,
-Konigsmark and McKus:.ck4 have, in their recent survey,
observed that one-third of the students in schools for
the deaf, in three states in.the Unlted States of Ame~
rica, ‘were hereditarily deafo \

This study was to determine the number of c¢children who
were hereditarily deaf, the mode of inheritance and if
~ there were other avnormalities associated with the deaf- ;
ness; In those cases who were suspected %o have acquired
 deafness “~he etiological factors responsible for causing
deafness were investigated.

3/ Another objective of this study was to study the role ~@:ﬁ
of consanguinity in producing deafness. There is a very \
hlgh incidence of consanguinity in this region. '

Centerwall and Savar1nathan5 have found that one in three

of the marriages in thls region are consanguineous mar-

riages.. |

Hopkins, Guilder and.Mack11n§ of the Clark School for .

the Deaf in America have found cousin marriages among

parents of the deaf children to be more common bthan the
population in general, The incidence of cousin marriages

is 8% in these families whereas it is only O. 2% 1n.p0pup |
'1at10n.at large. ‘ | (:3

De Wllde7 stated that 7% of deaf chlldren who are deaf-
mute originate from.consanguineous marriageso

Johnse:n8 found severe high tone sensorineural deafness
in 8.3% of the sibshxps having deaf chlldren.resultlng
from coénsanguineous marriages compared with the consan=—
gulneous marriages rate of 2.1% in Denmark.

Stevenson and Cheeseman9 suggested that the rate of con-
sanguineous marriages in Northern Ireland is between O, .5
and 3.3% and if limited to first cousins it was 0.1 and
0.4%. They felt that there is no doubt that the mabtings

¢ ane st AT
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producing deaf-born offspring;includéd an undue p:cdpo:c»==
tion of consanguineous mabtings. In 309 matine of persons
who were not born deaf but who had born deaf offspring
11.7% were consanguineous and the proporvion for first .
cousin matings only was 6.,1%. .
Thus consanguinity 1s known to play a role in causing
severe hearing loss. One of the objectives of the study
was to determine the consanguinity rate among parents

of children admitted to the school for the deaf,

PROCEDURE s

. The C, S Io School for the Deaf was chosen for this
study becausé the children admitted to this school ade~ .
quately represent the socloeconomic background of the po=.
pulation in the region.

The total enlistment of the school at the time of our
study was 158, | |

Protocols were designed to record the information to
be obtained. Special emphasis was placed on the prenatal
and postnatal history; family history of hearingmlossg hea~
ring loss in siblings, consanguinity, milestones, childhood
illnesses, age et which hearing loss was first noticed and
any other associated abnormalities. Histories were recorded
by personal interviews with the parents or near relatives
who were familiar with the child’s background. Only those
children whose parents or nearest relatives familiar with
the child’s background could be interviewed, were conside-
red for the study. In 29 children out of the 158 on the
roll this.interview could not be carried out as parents
and relatives lived at great distances and were not avai-
lable for personal interviews., These children were exclu-
ded from the study. Thus a total of 129 children were ad-
mitted to the study. | .

The children examlned were between 5 years and 49 years.

A.complete general physical examination was carried out
to determine if there were any other congenital abnormali-
ties. A complete otolaryngological examinabtiion was carried

2 e S g et S 2 < e
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out followed by individual purebone audiograms.

Selected families who had more than one deaf member.
in the family had as complete pedigree as possible made.

FINDINGS $=

The findings are shown in Table I, The children were
divided into three categories ds below followzng the
scheme by'Van Egmond and Danishs

1/ Acquired Deafness |
2/ Congenital Deafness /non-hereditary/
3/ Congenital Deafness /hereditary/

Tﬁe criteria used for ciassifying children into these
categories are given below:

4/ ACQUIRED DEAFNESS: There were 22 children with acqui-
" red deafness out of the 129 children admitted to the
study /17.2%/. These children did not have hearing
loss at birth and according to the parents had evi-
dence of hearing and speech development before the
onset of the illness in question, Parents have a
tendency to blame a particular illness for causing
the hearing loss in their children when such a loss
may have already been in existence, For this reason
emphasis was placed on the age at which the illness
occurred and the duration of the hearing loss. In }‘
none of these cases was the hearing loss known to be >
present at birth. The age at which the illness oc~
curred was also cohsidered important for if these
diseases occurred at a age when a existing deafness
may be difficult to recognise there could be doubt on ¥ |
such a deafness being an acquired type. The illnesses
thought to be responsible for causing hearing loss . . g, |
in these children with acquired deafness aregiven in |
Table II. .

The majority of the dlseases thought to be respon-
gible for causing acquired deafness occurred after
the first year of birth /17 oub of the 22 cases/.
Thie is considered important as the parents were able
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3/

= 5=

To notice hearing and speech development in the child
before the onset of the illness,

CONGENITAL NON-HEREDITARY DEAFNESS: There were six cases
in this group /#.7%/. In these ¢ases there was a prenatal
factor which could havé been responsible for causing hea-
ring loss, .
The majority of the cases fitted the category of Heredi-

" tary congenital deafness.. 100 cases out of the 129 cases

admitted to the study /77.3%/. In this group the majority
of.the children had no evidence of hearing or speech deve~
lopment at any time and their histories did not indicate any
prenatal or neonatal factors which may have caused the
deafness. e . .

In a number of these cases there were sporadic cases of
deafness in the families and some children in this group
had other siblings with deafness since birth. :
Each group of cases will be discussed under their headings.

The audiograms obbained according to their characteristics

fell into five groups - conductive group, nixed hearing loss
group, gentle sloping group, residual group and & group in
which there was no hearing. Slides showing the typical audio-
grams'wéll be shown.

Fiseh'? in the discussion on congenital deafness audio=

metric pabterns has abbtempted to associate different types
of audiometric patterns with certain types of pathological
lesions., However, he hae pointed out that there are still a
number of other unknown factors and variables.to be conside-
red as many eudiograms do not fit any patbern.

11

Fraser mnentioned that audiograms cannct provide con-

clusive evidence of the etiology of deafness in the indivi-
dual case. He is of the opinion that if no response at all
takes place at the maximum intensities of the audiometer over
the whole frequency range the deafness is likely to have been
acquiredo ... .. . . ... | C |
... Our findings indicate there were no characteristic audio- .
metric patberns among the deaf children in the three categories.




DISCUSSION:

ACQUIRED DEAFNESS: The diseases thought to be respon-
sible for causing deafness in the acquired deafness are
shown in Table II. It is of inbterest to note that meas-
les was responsible for causing deafness in six.cases
/27.3%/ of cases with acquired deafness. Measles is
known to cause otitis media in a large number of cases
/Krugman and Word 12/o However, Danish et a11% found
measles to be responsible for causing hearing loss in
12 out of the 145 cases qith acquired deafness.

Bordleyﬂ4 has pointed out that measles is respon-

sible for causing hearing loss in a large number of chile

dren and this should be investigated further., He stated
that of all the diseases that are contracted inh infamcy
measles offers the greatest threat to hearing. In & re-
view of 485 children with rearing loss measles was .
thought to be responsible for 48 cases, Thug measles &p-
Pears to be illnese which does offer a serhous threat to
hearing. : .

There were five cases /22.7%/ in which there was a
history of very high fever of a few days duration fol-.
lowed by @ hearing loss. This is common in this region.
A large number of childreh are .frequently seen in hog—
pitals with severe hearing loss and with a history of
high fever of unknown origin of 3-=4 days duration. One.
case had conductive hearing loss with evidence of bila-
teral serous effusion. S

. Audiogramgs There was no characteristic audiogram
pattern, Slides of the audiograms will be showgi o

CONGENITAT, NON-HEREDITARY DEAFNESSs Toxaemia of pregnan-

cy, attempted abortion, prematurity,.congenital syphil-
1is and severe shock during pregnency were considered .
the etiologlcal factors among the seven cases with con-
genital non-hereditary deafness.

In one case of attempted abortion drugs were used
by the mother. However, the mother was not able to tell
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us the nature of the drugs used. In another case the mo-
ther had severe shock during preghancy. In three cases
mothers had severe toxaemia during pPregnancyo. «-.--. ..-
Audiogramss There .was no characteristic audiometric
patbern in this group. Slides of the audiograms will be
shown.,

CONGENITAL HEREDITARY DEAFNESSs The majority of the ca-
ses appeared t6 have congenital hereditary deafness -
100 out of the 129 cases /77. 37/o “

- This is a very high :f:‘igu:ce compared with the figures
in the Unitved S’cates4, Holl:a.ncf1 0 De:nmarka, and United
K:ngdom3 which vary between 33% t6 45%. o

. The most common form of tramsmission of hereditary
deafhess is on a recessive basis. In such situation, each
of the parents has contributed an identical defective
gene to their offspring. Since the genetic make up.of re-
latives is more likely to-be similar, the frequency of
recessive deifness would be higher among offsprings of re-
lated paren‘as., : .

In. South India normally about one oub of every three
mnerriasges is between relativess In the present study . it
wes found that out of the 100 children with hereditary
deafness 56 children or 56% were born of consang‘uineous
perents /Table III/. Thus the consanguinity rate among pa-
rents of these ¢hildren was very high which is very signiw
ficant, . :

F:caser3 hag found that in h:n.s stud;y ‘the 1a:r.~ge group of
recessive heredibary deafness includes familial cases and
isolated cases where consanguinity of parents make it li-
kely that recessive inheritance is involved. . = - .. .

. . Pedigree charts were made on 35 families which covered.
as many as 66 chi.dren in this group. Analysis of these pe-
digree charts showed thabt of the 66 children with heredita-~
ry deafness as many as 63 of them inherited bthe deafness.
by recessive transmission. In 23 out of the 35 of the. fa-
milies examined there was consangulilnity among parents. In
only three cases there was possible dominant inheritance.
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Thus in 95.4% of cases in this group /66 children/ were
suspected to have had the homozygocity for a recessive
gene, while only 4.6% of cases belonged to dominant. .

type. This again confirms that hereditary deafness is. .
of recessive_ig_charac?er.in @he majority‘pfwthg cqgea;

There was no case of sex linked deafness. In two
cases there was evidence of congenital thyroglossal ..
cyst and in two others there was evidence of congeni-
tal heart diseases. There were no other sbnormalities
in other organs nor were there any other syndromes
present; e .

. There were six cases in this group who had modera-
tely severe bilateral semnsorineural deafness. One case
had a conductive hearing loss with normel tympanic mem-
brenes, This appeared %o bs & bilateral otosclerosis

Audiograms: A study of the pattern of audiograms
in this group of children showed, that except in the
case with otosclerosis, no characteristic pattern. The
majority had either a gentle sloping curve or evidehce
of residual hearing at 250-500 cycles per second.

*
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TABLE I

CLASSIFIC{}!EIONaE OF DEAFNESS AMNONG 129 CHILDREN IN THE

B i ad ToaTETE

’ CeSel., SCHOOL FOR THE DEAF, MADRAS
o . "% of -
Type of Deafness Number children
. examined
1. Acquired Deainess 22 17.2
! 2. Congenital non-heredit )
* | deafness = 6 4.7
3 Congenital hereditamy o
- deafness 4100 7743
4, Congenital or Hbreditary "
deafness 1 0.8
Total 129 100.0
%  As explained in text.




TABLE

II

REPORTED CAUSES IN 22 CASES OF ACQUIRED DEAFNESS

Reported etiology

Number

Age at detection of deafness

18t year

After 18t year

Mzasles

Typhoid
Chicken pox

Whooping cough
High fever /unknown orlgin/
Small pox

Dysentery
Bar infection

Head injury

High fever /
Dysentexry /

Whooping cough /

High fever /

Whooging cough/
Meas

Diarrhoca /

leasles /
Small pox /

Whooping cough /

Whooping cough /
High.fever /

-

-

| 2

-

.Y

6

IR [ R QPN |

-

Total

17
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’OBSERV ATIONS ON EARLY DISCOVERY OF DEAFMS

/The paper/

qu the last few yoars 1.n the world liberabure ane
more fnequenui;y published reports aoncerning the need of |
early detection of hearing impairment. and dea.f.nesa in

| _chi.ldren. This is .in a strist relation wibh the neceaatty

of early rehabilitation, .

~ In 1963 at the II congres of chi.ldren 8 I-aryngolow
Prof Miodonski underlini.ns -the significance of auditi.on
for. the ghild’ a development oited Butermeister 8 senteneo:
"i. vent:ure to. assure, that no other mrirmity induces such
itpdrtant . offects as deaf- mutiam. No othe:c bodily failure
causes such.moral handicap®e..

Appreciating the sofial meaning of the problem, wo

ook mto consideration the question of audition investiga-

tion in.the earliest childhood. Our interest in early
discovery of deafness date’s .from 1962, when we pregented
at the II Congress of Children’s Laryngology in Warsaw the .

reports - "A.ti:empe to determine the foetus. reaction to . sound

si:imuli“  The present work brings the results of sbudtes
performéd on 31 pregnant women in the last menth of
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pregnancy. Our researches were based on the elestrocar-

diographic method for the fizst time used in Poland, to
define the reaction of the foetus puls rabte to sound
stimuli. The mother s and the foetus heart-rate.was
somnbtinuum registered by the 3~leads phoanocardiogresph of
Hellige with direct &» acingc .Simultaneously sound was
emitved with .the Pry ars’ audicmeter SFD-2 through an air-
nuonducting eg phoneg with a rubber cuff, applied on . the .
mother’s symphysis publs above the child S, head.. Frequen-
gcies.of 1000 e/a and 2000 c¢/s of 1CC db. imtensitg were .
emitted during 5 sec... The foetus heart-rate was regiatered
before=during-and afbter:the sound emission, until.the ..
restitution of the primary heart-rate., The heart- rate .
of the .foetus often rose or decreased significantly alrea~
dy -during -the sound emission or just after.the emission.
Freqpencies of 1000 .¢/s gave an average acceleration of
heart rabe of. 7 heartebeats per minute /5 to 13/.. With
2000 cIs a sreater asseleration was noted - in average 1l
heart deats per minute./4~20/. Simultaneous registration
of the mother’s heart-rate permitted to state that she

showed no emotional reaction related with the sound and

tactile stimuli, which. would be manifested by heart-rate
acceleration. Therefore it may be admitted, with great
pr@babllity9 that the stimuli transmitted by the mother
don’t ipnfluence the feoetus puls accelaration reaction.
Time relation.between puls rate acsceleration snd .sound .
emigsion shows an undoubted relationship with the acoustie

' stimulusfaativity; "pcta 1964 is of graat-inbeyesb; |

The present work has.been s preliminary oue to.
f@ll@m«@p researshes in early diea@very of deatness 1n
pewborns... In further investigations the Beg . teshniqne
applied in.buman foetus bas been used for- hearing examing-
tion in. newbaﬁnso The results of our investigations have
besn. presented ab the Congress of Czechoslovakis's
Laryngologliebs in Frehs in 1964 and published in Avchives
of Ou@&amyug@l@gy 1967s YAttempt im objestive exsminabion
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of hearing in newborns by BEKG", We have examined 36
newborns aged from 1 to 10 days. The heart reaction
of the.newborns has been observed at gound emission of
500~and,5000.c/s of 90 db intensity, during 5 sesc. The
heart rate was”traced continuum by l-lead elestrocardio-
gram, like in foetus cases before - during - and after
the sound emission, Simultaneoualy has been observed the
newborns genersl reaction of nmussle reflexes., The average
shange in puls rabte following the two sounds was equal and
in average showed 1l hesrt-beats per minubte. In one case

the puls-rate nor the muscle reaction showed nod notiseable -

shanges. The audition investigatlon method involving -
the use ofear-cardias reflex wiih Ghe aid of EKG method
is a very sensitive and objectivo evaiuasion of the
newborn’s audition reaction. This mcbhod, however, regqui-
res speeigl egquipment and a trained staff, which is rabther
possible in clinical centres.. . |

. Tn 1966 duping the III-rd. Daya of Larypgology in
Childhood . in our reporb: "Necessity of pexforming roubiue
auditory investigatione in newborns" we have rroposed to
undertale . suditory mass-examinatioRs in newborns im e
wzole country. These investigations ought to be performed
ie all obgtetric’ departments and vbstetrie contres. This
would be a first selection which could permit early |
digccvery of newborne with suspected hearing impairmmn%.
Thege . investizations. a8 mass—examinatlions chL e
unified, easy to perfoim and to interpreto, £0 as o we
gffested even by midwives and nureer.. . la the Cbgtobris
¢linic.of Zabrze since Lpril 1966 heering ilnvectlgatious
have been started. in all newborre. . The 1nvogt1uationm
are bazed on bthe obgervabitn ¢f the texborn’s muscle ref=-
lexe to spoon and cup rettling snd to two musical R AR T
ment3; From the available percussion insteuments wo
nave chosen "oyubals® and "marakesh”, as their acoustic
gpoctrum bas’a prepondersnte of high frequencies., Many




authors.report, that newborns have a better hearing sensi-

vity for high. frequencies. .Wessen explains that in the .
middle ear may be foetal-water and makes the low frequen-
c:l.es sonduction &ifficult. The sbove described method
doesn’ & necesslit an expensive equipmenb nor a trained
staff and therefore it may be used in hearing routine
examinations.in newborans. . .

. Involving now the use of EKG response technique
we are élaborating the problem of development of audi.tory
reaction in foetus according to the month of. pregnancy.
This will be a.modest contribution to the few works son—
gcerning audi.tqry physiclogy in human foetus.

s
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DIAGNOSING OF DEAFNESS
IN CZECHOSLOVAKIA

. /Summary/
Two facts are knownow

1/ the _rehgbilitation of a deaf person leads to succes-
sful result only when started early enough

2/ For various reasons, the parents of deaf and seml-deaf

children go to the.doctor too late,
This is why we havemstapted _few years ago preven ive
examinations of,childrenfwith,the view to detect deafness

.Fhe soonest possible. The point is to .establish .8n _exact

diagnosis towards the end of the second year of age and
to start rehabllitatlon.on ‘time.,

Children undergo perciodical preventive examinations.

The first symptoms are reported already at the maternity

hospital immediately aftier birth. All children with an
established or suspected deafness or partial loss of hea=
ring are referred to an otolaryngologist or a phoniatrist
for detailled examination,

Chronolagical programme of the examinations

1st _examinations
The maternity hospital registers all children whose
a/ story of the family is positive,
b/ pregnancy was patological,
¢/ there is incompabibility of the Rh factor in parents,
d/ childbirth was prolongated or patological and could

result in a lesion of bthe central nervous system.

e/ there are visible congenital anomslies of the ear.

e e
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2nd examn.nat:.on carr:l.ed out between the 2nd and 1+’Gh
month, |

;f»rd examlnatn.on between the "10th "and ’12th mon’cho

4th exam:.nata.on a’c the ag;e of ’chree yearso .

Apart from these per:.odn_cal tests, examinations ex-

Eend to all children whos
8/ sufferred of an inflammation of the central ner-
vous systen,

b/ after the use of ototoxical a.n‘clbn.otlcs ‘and even-
~tually other drugs,

¢/ after lesions of the head and other diseases ca-
pable of causing deafness or partial loss of hearing,

d/ when the parents suspect deafness or partial loss

of hearlngo _

Examinations are carrled out at ped:.a'brz.cs cent:r.'es
by one pe‘dn,qtr;st.o:c-,a nurse. These are informational
examinations. In case:when the child is suspected of
deafness, examinations are repeated many times and if
they are again negative, a detailed examination is car-
ried out at the otolaryngological or phoniatrist ward.
Allw children with an established diagnosis are regi-
stra“beda Rehabilitation and the use of auditory prost-

“hesis are started :meedn.atelyo

For the informational examination we use varlous 1
acoustic toys, the clinking of a spoon aga:n.nst a potb,
the sound of a drum or a trumpet. All toys and other
objects are acoustically measured and according to the
intensity of the sound and its frequency it is possible
to get a sufficiently exact image of the hearing abili-
ty. The toys form a sort of scale from weak sounds to
the strong sounds of the drum and the trumpet. The dif-
ference in frequencies makes it possible to assess the
degree of hearing loss.

We register the condibtioned and unconditioned re-
flexes, from the cochlea=palpebral reflex to the /Moro/
shock reflex, orientation and investigation reac’cn.on
up o the execubtion of verbal command.

.
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 On the basis of such data; we are able %os
1/ establish the necessary diagnosis and start treatment

on time, . i
2/ start on time rehabilitation and apply auditory prosthesis,
3/ plan with a relatively high degree of accuracy the number

of places necessary in schools and institutes for deaf

and semi-deaf children. |
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SELECTIVE EXAMINATION METHODS OF HEARING
' IN INFANTS

/A paper/

Analysis of questionnaire polling on deaf and harde
of<hearing children which was publisized in press in
1963, shows that about 97% deaf cases and about 66% caw
ses of seriouy hearing disorders originated, or were
reoognized by parents occurred under 2 years of age.
Finding such trequcnt‘disprdera in infants preqeqtlito
audiologic service an important task, One of more impor-
tant problems, according to international pedo~audiolo-
gic committees, is conducting selective examinations of
hearing in infants, -

. For the purpose of early recognition of auditory de-
£20ts in children - selective examination of hearing in
all infants 2 months old and later 9 and 10 months old
was undertaken in Czechoslovakia within pediatric con-
sultation service./2/. Similar examimations were under-
taken in some parts of England, Sweden and the United
States. | ,

It is known that by orientational auditory screening
of infants it is possible toc recognize only if the child
hears but detailed estimate of degree and place of dige '
order of hearing organ is impossible /5, 12, 13/ while
reactivity of child to acoustie stimuli depends not only
on its state of hearing but also on the degree of its
psychomotor development connested with its age /5, 14/.
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As infant grows its reaction te loudness of sounds
changes and from 4th month of life the reaction be-
gins to be fixed on stimulus of intensity of about
40 - 5% dB, and at about 6 months on stimulus of 30 4B
if examination was in silenced interior. Out of differ-
ent reactions of an infant to sound stimulus passing as
it grows, the longest remains reaction cf search for the
source of sound. This kind of response to simulus appears
sometimes very early and begins to get fixed at about
4th month of live and between 6th and 12th month is con-
sidered as steady reaction. Such response can be obtained
in children up to 24 months old and even older. It has
been found also that depending from infant s development
age not only the kind of reaction changes but also fre-
quency of responses to sound stimuli, Aceording to inves-
tigations by Miller and de Schweinitz /7/ infants of 3
months of age react in 15% to an acoustioc stimulus, of
4 months of age in 44%, of 6 months in about 50%, and
between 8 -~ 10 months of age in 75% caseil. Findings
quoted abhove concern developiment of children reactivity
to accoustic stimuli irrespective of sex, race and place
of living. However the factor requiring differenciation
in hearing examinations in infants is the kind of acou-~
stic stimulus, According to many authors especially Ewing
/1958/ /4/ an infant differently from grown-ups must be
tested with sounds known to it from its surrounding in
order to incite its interest with known situation and re-
lated with sound and to cause impulsive seeking for the
source of the sound., Acoustic stimulus ought to be chjanged
with infants growth and fitting to its age. Therefore du=-
ring infant age rattles, sqeaking or clattering toys
ought to be used as well as striking with spoon against
& cup or plate, rattling with milk bottles used for fee=
ding through nipples, rustle with paper, mother’s or
woman ‘s volce, |

In every country those sounds are included within a
range of frequency from 60 to 16000 ¢/s, they differ howe

{
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ever with colour and melody of sound characteristic to
envifonmeqt what ' in infancy conditions remembering and
recognition of given acoustie signal, All those problems
are connected with selective examination of hearing in
children with well developed central nervous systel and
correct hearingo )

Children with defeotive hearing and disorders in re-
gistering soqnds%from sﬁrrounding in central nervous usys-
teﬁ!require other methods of examination., In case when
only hearing qrgén 1s’impq1red such children may weact in
a manner proper to age but to louder gtimuli, In hard-of-
hearing and retardates such reaction appears to increased
acoustic stimulus in a manner proper teo developméntal age
and not t¢ one as per bi:th certificate. In children 80=
cially deaf and not registering sounds of everyday life
of intensities lower than 70 or 80 dB examination method
of reaction by means of known sounds becomes usoless be-
cause a child living in continuous silence would react
to every loud acoustic stimulus which suddenly enters its
consciousness, The kind of reaction will depend on the
level of development of central nervous system.

Own research

In order to discover early auditory defects, 3 kinds of
tests were worked out for orientational examination of hea-
ring in infants of 8 toliz;months of age, taking under con-
sideration their state of hearing and general development,

Test adapted to open therapeutics in such way that eve=
¥y physiclan could apbly them and them preliminary scree-
ning of hearing might constitute a part of general pedia-
tric examination of every infant in 8 to 12 months of age.

Test 1 permits to select properly hearing children and
of psychomotor development regular for the age, Thjis test
cannot be passed by children with defective hearing and
retarded in development. Evaluation of hearing is based
on localization reaction of acoustic stimulus using so called
sounds from child’s surrounding. For examination such sounds
are employed a3 noise of rapping toys e.g.tambourine, rattles,

dauiwopnarh il A AU ,.M_._&_N]
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striking a spoon against a cup, rustle of tissue paper
and woman s voice of colloquial speech pitch, Intensitiea
of particular. acoustic stimuli oscillate within the range
of 35 = 45 .dB, Due to simple and cheap technique of exa-
mination this test is suitable for selectional screening
in pediatrio consulting centres, |

Test 2 permlts selection of children with slight im-
pairment of hearing or .ather considerable retardation
of psychometricadevelopment° This test cannot be passed
by children with serious auditory disorder and very re-
tarted psychomotor development. Evaluation of hearing is
tased on localizing reaction or on auricular and eyelid
jmpulse applying acoustic stimulus in form of so called
gounds from childos surrounding but cf greater intensity
because within. the range of 55 - 70 dB, For this test
sounds of drum, whistle, trumpet or weman’s voice are
applied, The test is to be used in children’s otolaryngo-
logie consultation centres.

Test 3 is for children with hard auditory disorders
and remarkably retarded psychomotor development. This
test cannot be passed by.children totally deaf or with
impaired auditory reactivity in central nervous system.
Evaluation of hearing is based on localization reaction
or auricular and eyelid impulse while using acoustic sti-
muli caused by musical instruments such as drum, castanets,
trumpet, maraca and cymbals, Intensity of applied sounds
oscillates within the range from 60-105 dB. This test is
for otolaryngologic consultation centres.

Standardization of Tests

258 children of 8 - 12 months of age were examined. Exami-
nations were carried out at Consultation Centre D19 In-
fant-Home, and at Clinics: Healthy Infant, Otolaryngolo-
pic, Surgical and Pediatric of Mother and Child Institute.
In all the cases auditory screening and laryngologic exa-
mination were carried out. Psychomotor development of
every infant was checked by psychologists of the Clinlic,.
Pest were standardized for 4 groups of infants specially

gselected:
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1/ well hearing énd of good general development,

2/ hard-of-hearing due:to inflammation of internal ears,

3/ with retarded development or with disorders of central
nervous system,

4/ serious anditory defects - considered to be dear.

Group 1 was composed of 192 children in which locall~
zation to acoustic stimuli was obtained within ranges be-
tween 30 - 50 dB, Laryngolmgie examinations did not dis-
close any inflammatory changeao 55% children in that group
slightly retarded:Gpsychomotor development was found.

Groups 2 and 3 were'composed of 58 children in which
localization reaction acoustic stimuli was obtained only
at intensities between 50 - 80 dB - and in 10 children it
was unilateral, Laryngqlogic examination disclosed serious
nasal infection with inflammation of auditory meatus or
purulent inflammation of internal ear, 10 among those
children had preponderant unilateral changes in ears. 14
children of the Group had no changes in noses, throats
and ears but psychologic examinations disclosed retarded
psychomotor development. The Group included also children
with disorders of central nervous system which might have
been probably connected with the lack of proper reactions
to agoustic stimuli,

Group 4 included 8 children in which reaction in form
of cochlear-eyelid impuls to acoustic stimulus of inten=
gity about 90 -~ 100 dB. 3 among these children after fre-
quently repeated examinations have shown serious auditory
impairment, Laryngclogic examination disclosed no inflam-
matory changes, 5 of remaining children have shown serious
retardations in psychomdtor development, These were the
children with disorders of central nervous system in whiih
the lack of reactiones to acoustic stimuli was connected
not with auditory defeets but with considerable retardation
in psychomotoer development,

Discussion and Summary

Preparation of adequate tests for condusting selective

exaninations of hearing in infants in Poland was based




e A Ageae

upon results and. experiments”of authors eoudueting resg-
| earch on audltory organ of 1nfants for many years /1 3y
- 6,8 ,9 10, 14915 16/, S R
To make seleetive examlnations of hearing cover all

u% - the 1nfant popu]ation of a eountry = pediatricians ought

| to ineclude them :in general medical examinat.ions° Taking

; | under conslderation large number of examlned children

§~; and non—speeialistic service of pediatricians, test for

| splectional examinations of hearing in infants were ela-

| | borated in a menner that in a best and possibly universal

= way protect both examined and examining against making

CITOrS, S ’ '
"For the above reasons:

- an age group was selected composed or infants from
9 = 10 months old because at that time. of life since
3 = 4 months dire@tiunal 1mpuls of reaction to sound
is already fixed; ' o -

- toys and everyday obgeets used in hnme surrounding
were ehosen to make the test easy and-interesting as
thelr sounds vere well known to the children;

- out of selected sounds tones of low and high pitéh were
considered to form a base of some differenciation of
eventual hearing disorder° o

o -~ besides the test for properly hearing children and -

B " generally well deve10ped 2 additional test wzre prepa-

; a red which in an out clinic of a laryngolovist would

§' permit examination of a ‘child suspected by pediatV1st

that its hearing is impaired already by first testing,

These tests enable to differenciste hard hearing from

; grave auditory impairment and deafness; ' |

?:. = taking into consideration influence exercised by psyeh0e
motor development in relaticn te acoustic stimuli it
was accepted as positive reaction not only symptoms of

localizational reaction but alse auriculareyelid impuls;

- standardization of tests was undertaken in average con= "
ditidns of,not~silenced out-cliniec by means of level
pitch audiometer in order that introduced standards were

e b e e b
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at best measurable and to have results obtained in
future in pfrtieular out-clinics all over the country
to be comparable, - L B
scheme of selectional hearing examlnaxion in 1nfants
was elaborated with consideration of kind of exami-
natlon, frequeney of transmitted sound and its piteh
at fixed distance from the pourﬁm of sound. ’

Standardizing investigations of tests proved their
inteded usefulness for children properly hearing, hard-
fqhearing and with serious auditory 1mpa1rment.

Those tests ought to be checked by experiments on
selected ground in order to disclose and correct their
errors before admitting them into general use in Public

Health Service,

7
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SOME CHARACTERISTICS OF WAARDENBURG SYNDROME IN DEFECTIVE-
~HEARING AND NORMAL CHILDREN
' /The‘paper/“

In order to detect Waardenburg Syndrome 1142 children
with congenital defective~hearing,. from Kindergarten= . .
-schools and schoolg.for defective-hearing, were examined.
In 4mcaées all the features of the syndrome were stated and .
in 18..cases some of the absent signs were stated in other
members ¢f the family, 1100 children attending normal
schoals were examined as a control group. .In this group
no case.of Waardenburg Syndrome was stated, although some
of the syndrome’s features were noticed. . R

----In.1950 the holland ophtalmologist P.Waardenburg

described the syndrome of congenital defects consisting
of .perceptive.lesion, Lateral dislocation of the internal
eye=corners and of bthe lacrimal points, enlargement of. the .
nasal .base, Joint. eyebrows, heterochromic irides, white.surl
over the. forehead, defective~hearing - are the characteris-
tis features.of .this syndromeo

..Waardenburg /1951/ reports that this syndrome is
observed in 1,43% of cases of deafness in Holland., Di
George and Olmsted /1957/, report, in consequence of ‘studies
effeoted in- the UoSiA., that the syndrome appears in 1,5%
of children with-congenital deafness,
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Acsording t¢ Waardenburg, the heredity.of this
syndrome has a dominating autosomic sharacter, with no .
relationship to the sex, and eazh feabure of the syndrome
may penetvate with a wariable frequensy...In many cages..
gn incomplete syndromes of lesions is stated in one family
member, whereas individual defests may appear in other
fanily members., .. L - ) -

The gyndrome haw been described by many authnrs,
they confirmed bthe. prinsiples of transmission of the..
incomplete gyndrome in several family members /Arnvig
1959, Partington 1959, Fisch 1960, Ghost 1962/, ..The..
polish medlsal literabufe published in 1965 the raport - (if
of Siedlanowska=Brzosko and Blaim describing this syndrome. . .

z.. To..investigate the onget of the syndrome in childien’s
environment with songenital auditory disorders, .1l42 ...
ghildren attending spezial .schools and 1100 ghildren from
nomgl sshools wers.examined te cbtain a comparable mater-
ial. The resesrch was effeated im % groups of ages 3-10
years,.11l=16 and. 17-18 years.. As a principle to estimate
the distance. betnéen . the eye-gorners and between the . ..
1ride39 the normal values given by Harley and Waardenburg

were takens .. . - i

Harley s standards | ()
age distance batween distanse between distanze between
the inbernsl the external the 1rides

. corners gorners
. 310 2230 78-80 46~58
10=16 . ... 28-34 . 8190 .. 5564

Waardenburg’s standards . .. Age~ over 16 years:

women 2437 7492 BA=72

men 26w59 77-96 58«75

Table I. sh@ws the freqmency of Waardenburg Syndrome.
individual features in shildren stiending special schools
/group A/ and nomal szhools /group B/.. N

-On. the hasis of investigation results in group A
the fallowing fraguensy of wvavious soexleting signs of the
Waardeaburg Syndromws waz stabted.
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- . .Individual signs of the syndrome were stated in 77
shildren. A&udivory discrders in .all.the sases were of .-
perseptive sharaster.. 4 shildren presented all the signs
of.the .syndrome., 13 shildren presented all the sign exsept
the white .curl...In.31l shildren beyond defective~hearing,
only.a marked. dislosaticn of the internsl eye—sorners snd .
of .lasrimal peints and the enlarged nasal base were statedo
1 ghild had only the.enlarged nasal basse, joint eyebrows...
and the.white._curl over the forehead and. 14 shildren beyond
joint eyebroewz had an enlarged nasal baseo . .
-~ Besides in the group A other goexlsting &0ngenital
lesions were.staked in. 14 sases. . . C e
In 92 cases cbther incidents of auditory deffliclensy
were stabed .in the familys 42 .of. them concerned ¢hildren
with Wagrdenburg Syndrome~feabtures. .. .
=0n the.bgsis of the analysis results in group A.-
the .Waardenburg Syndsome was stated in 22 ghildrer.-from
17 families =~ thepsfore 1,9% of the examined oneso -
. Table 2 shows the freduensy of individual signs of
Waardehburg Syndrome in the mentioned 17 families, .Ib
must .be underlingd that in all the families atb least'2 .

cases of deafness cr defestive-hearing have been statedo

..--  In the-gontrcl group B, shildren at:tending normal
gchools, 12 shildren had a larger distanse ‘Between the -
internsl eye aurmers.bub without dislosatlion of the lasrimal
peints and a lavge nasal bazses 1 shild bhad jolnt eyebrows -
and a-lawge nasal base, in 2 ‘cages hetercchromic irides and
in 1-zage the white -eurl ower the forehesd were statedo - -
Besides in 2 sassz a esoexisting songenital lesion was Btated
in the-childs end in 5 sages -~ in other family members.
Perceptive audibeny defficlensy was gtated onidy in 1 sasme.
On the whole thess signs, as individual- signs, wexre sbtabed
in 16 comes, so that none of them way qualified ag
Waardenburg Syndrime. RS S T ;
weoComparing the group A.and B9 a vislible nélatimnshﬁp
of Wdamd@nbuﬁg Syndrsmﬁ @hara&terist&@s ) d@fe@tivemhearing

is statedo SR e o e, " emnth .
--De%estion of Waardenhung Syndﬂ©me by am examlnati@m of

@hildren gugpested of defestive-hegring, will fgeilitate the
diagnosig ¢f auditvgy deffislensy of hereditary sharaster,
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RESUL?S OF AUDIOLOGIGAL EXAMINATIONS OF THE BEAF IN BELGRADE
| /The paper/
- Deafnessg ioeoy gerious hearing loss,. belong among . |
those -digeases- whis hg in spite .of the progress of medicine,
ghoy .the greatest. rise in.the number. -of.sa8es la most ..
sounbtries. In view of a sontinuous rise in birtherate of
populaticn in the world,.the problem of deafness.is to .
repregent in the.fubture .one .of the mogt serious. goncerns ...
cf soaietyg singe the.rehabilitaticn can.be suseessful only
1f gstarted in time,.and. if“carried out in a systematic way.
. .The . tagk of. mediaine, particularly.of audiology, . ...
sh@uld ot be sonfined.to a mere watehing .0f this develop-
ment9 and .to. the undertaking.of.the measures for an early
ldentification and rehabilitation of. perscns with hearing
l@ssp but 1%. sh@uld consist also .of astive and detailed
examination .of.all the.sauses that.lead to the -hearing loss,
and of the megsurea for. their timely. disuovefy,end fox an.._.
adequate rehabilitation, .In this regpeck, systematic analy-=
8eg-of the.deaf and.hard-of-hearing population.can be. very
helpfulg glnse .1t .ig very diffleult .to. dlstinguish.and.
Precigely to delimitate these.two sategories. of persons
with hearing loaza,.. ZHigh technical perfection and the ... ..
pogsibilities.for a Purther improvement of the modern . hear-
ing aids enable ug to Introdusce through early and. ayshemam
tic rehabilitation into the soslety even such persons who
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have been-earlier considered as practically deaf .in view
of .their.poor.residual hearing. .On the other hand, if
the -cases.-of a.moderate hearing loss were neglected, this
gould result in a gradual develcpment of a definite. and
incorrigible habitus of.deaf people... That.is why the
modern audiology distinguishes the .cases of Practical
deafness. from those of a .serious.hearing loss.-. Thig.dif-
ference.-1s .rather a result of neglest.or of mental incapa-
¢city for .rehabilitation.than of .the a@tugﬁfgfmhearing loss,
so that .we.should consider it from this.angle, . .. .
-The -systematic analysis of the.deaf population on.
various..age levels, which .has been long carried out, can
offer precious data.on.the periods.of the gppearanse of .
deafness, and on its .caugses. In.this way,.it is possible
Fo undertake.the appropriate medicsl measures in..the cage
of .those causes whish result in .numerous.and insreasingly ..
frequent hearing.losses, in order.to prevent them whenever
possible, In .the same.way, the watching. snd the establishe
ing of the.number of cases with hearing loss to be expected
in the future will help us.ln planning the foundatiorn of .
appropriate medical and sceial institubtions for sehabili-
tation of persons with impaired hearing.. The results of
these analyses ghould indicate in an indirest way ths
kindg..of treatment of . many dlseases belonging also .to.other
spheres c¢f medicine, as well sm the way of life, and work
of pregnant women, children and adults,.in whish may bthey
will influence the hygienic and socisl conditions of the
whole nation. . . L.

- We congider that in the fubure.preventive measures
in.the struggle against deafness.should be our main
concern, since it.is only in this way that we could expect
the number of cages of deafness bto.decrease... .We sannot
be satigfied.with the efforts we have.been investing sp
far, since audiologists have been little sonsulted inm all
the spheres of activity,. either urban oz.industrisl, as
well as in social and even in health servises.
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Our elinical experience showed that the possibility
for the development of hearing logs sould.be reduced..to ..
ninimum.through.scorrect .treatment.of. .digeases and thzough
appropriate protective megsures in dally .life -and worko. . ..
Even in .the sase that a-hearing loss.takes place, & timely
surglcal intervention or mediscal therapy can either restore
the hearing, oxr sbpo. the progress of.deafness.... . - e e

- .In.recent. yeaxs, we-have esbahlished a cloge coopera-
tion. with. a.whole range.of medical.and soclal. 1netibutions,
which either deal wibh the praoblems of the deaf.ox. 1nclude
in thelr work.the cases of hearing loss.-.In this Way, we. .
ware able %o. .cbtain.a great numbexr of patiénts with various
cauges..of hearing.loss for our. research. /hogpitals.for. .
pulmenary buberculosis, bone tuberculosis, children hogpi-
talg,..neurogurgical elinics, hospitals for gynaesology,..
braumatelegioal and urologloal clinica,-neuro~payehiabnic
uliniee, hosgpitals.for -infestious and internal. diaeaaes.
1netitutae for labour. medicine, for rehabillitation, mental
health. and for _gerebral paralyaielow In.addition..to .this,.:
we. examined also.sbudents of numefous gchools for the. .deaf
and far the hardaofahearing, as.well as adult deaf persong
in thelr inetitutiona and .work unibeo We have careied
out algo.-numerous examinations of the workers.who.work.
under. noiey omnditiene, as.-well.as of the population. expo«
sed to city noiaeo -Numerous patients with hearing loss,
the etiology of which.was of.dlfferent. kinde,-ae well.as a.
great number.of patients sent.from various parts of sountry
for. examination, ‘have been examined in the Audiologlcal
Department..of.ouy Glinie. — e s U e
$ ... In the.past four yeaua, we have exgmined a total .
¢f %,200 persons. with.gerious hearing loss ineluding prac-
tleglly.all possible causes for.it, So we.considex.that
such.a comprehensive anglysis could.ehsble us.to drvaw..
serbtaln connluuionz .Fhat.would . apply %o.the problem of
deafneesou As all the gbove mentioned institutions are.
sending to us almosgt gll the cames of serious hearing loss
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for examination, we could consider to have also the.appro-
briate .ratio of. 'cuses of deafness for our statistics.. In
this way, we were able.not only to watch bhe.sauses of
deafness bubt also. in every case the gusgpess of applied ..
therapy. By watching the causes of deafness at different ..
age-levels and in different pericds we draw the conszlusions
on.preventive .measures and treatment; and foresee. the
future tendencies. )

- In addition to g detalled case history of every indi-
vidual and his. family /in gertain cases even the parents.
of .the pabients have bgen examined/9 every subject has been
generaly examined by the obtolaryngologist, after which a.
tonal liminar and supraliminar as well as speesh audiometry
has been carried out. Our adalysie insluded ornly those .
personsv whose average hearing logs was above 60 desibels
and .who. . consequently, belonged to the aategory ¢f persons
with gerious or total hearing losso - _—
: Wherever..1t was possible, we applied the tests for
topogqaphia diagnesis which, in addition to. supra-lininar
tests, included.also various bests for disgovering central
lesions. /binaural hearing, Cdlearoc test/. We dedicated .
particular attention to speesh sudiometiy and to.deffectious
pronounciation, omitted or wrongly used letters ox sylables,
and to bthe. posaibillbies for goecial sonbacts in general. 1In
very serious cages, we.endeavoured ts.establish whether.the
patient.was.ahle to recognize any speech elements or any ..
number.of gylables in order to assertain whether a hearing
ald .could. contribute to the soslal sontact even to the
smallest possible extent,

.We chesgked the adsquasy and adaptabiliby of a hearing.
ald through a.whole range of most medern amplifiers with di-
£ferent characberistiesg glze and.forms of amplification, .
adapting them to .the degree of hearing loss.. We took ints
gonglderation for a long auditory training even those.. ..
patients where was even the glightest hope for a sucsesslul
use of hearing aids.
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. We have been supplementing our diagnoses by examining
the.function.of the westibular apparatus,. In addition to.
static and dynamic funotions;‘we paid partisular attention
to the caloric test and electronystagmography... Such & ... ..
detalled study of .vestlbular and equilibrium organs enabled
Us more accurately to ascertain the degreegfkind and place
of the impairment of hearing and of vestibular apparatuse.

Thanks to.the use of all.the above quoted bests, we.

were able to deftermine the degree and place of the hearing-
loss, and to.recommend .the most advisable methcds of treat-
ment..and rehabilitation.- We are going to describe our most
Inportant observations contained in this comprehensive
materlal. e e e e e e . .
om ..ln.our decuments covering 5,200 cases of serious hear=-
ing 10339 we had 1,785 males /56%/ and 1,415 females /44%/.
It.1ig .1nteresting to remark hére that deafness in chlldren
appeared.to an equal. extent in both.sexes,.snd .that the
diffegenoes in.freéuency according to.sex appeared somewhat
later, which can be explained with the fast that males are
more expoged to.diseases, noilgse and lnjuries. We.sollected
algo a lot of evidence showing that addictlion to smoking and
drinksp which is more frequent among males, sontributes to
the frequency of cases.of hearing loss.
s ~gven .though we have been endeavowuring bhrough detailed
case .histories and.numerous tests to assertaln whether 1t .
was a qnestion of congenital or acquired deafness in . agll. our
patients, .we must admit that in all cases we were not able
to do.so with.certalnty. .If we except the cases, where ib
has been absolutely established that the hearing loss and -
occured later.for various reasons, Lt remains still a signi-
f£icant group of 20% of cases in which we.might not.be more -
or less sure whethér.the deafness was hereditary or gongeni-
tal. /ocoured during pregnancy or in the pericd of birth/,
or it was acquired.in the.first days or montk after the-
birth.of the.-ghild, .These uncertain results depend elther
from the fasct.that.even parents. do not . remember all the ..
detalls from that period, or from the possibility bhat bhere
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b were eeveral dieeasee before, during oxr after the period

; of pregnancy, so that it is difficult to ascertain the real
cause. - Ther was also the fact that two thirds of women had

during pregnancy and delivery no profesglonal assistance,
g0 that it is very difficult to ascertain whethexr there

‘A...

o,
b

were some disturbances or not.. Most parents had noticed v '”
only at the end of the firgt or in the course of the.sesond ?
year after.the birth that their child did not hear or o

prseas

w speak, while they are not able to cannect.this with a

| disease, or if .they are, they do it.on the basis .of their

“ belief which is not very gonvineing.. .In.less than 3% of
cages.we sufteeded in eatablishing with certainty the. ... i
hereditary elements /deafness in parents or .gclome relatives, =y
the hereditary diseades that could be connected with deaf-
ness/e - -

" Phere was an approximateny the same percentage /3%/
whichucould be connected with various diseases in the’
period.of.pregnancy. We can classify here the mothers
affected with,tubenculoeie, who. have been recelving strep=- f
tomyeine during pregnancy;umhere were also comparatively ‘
frequent cases.of 1efluenca or gsome infectlous diseases ;H
/rubeola, morbilli/, and less frequent cases of affected |
kidneys, heart or liver. In three cases mothers were C
injuried..during presnency. -

. .For a large group of 167 persons with eerioue hearing
logs wé obtained.reliable data showing that thelr handicap .
was due to various disturbances during or immediately after KS
!

e )

the.delivery. In bthis group, the most frequent cases were
those of wvarious degrees of.cerebral paralysle as a result
of disturbed.supply with oxygene and blood,-icee, of |
agphyxia of various origine,.and then as a result of .
injuries duning .the delivery. .85% of thoge sases occured
when. the .delivery took place without sny professional..
assistance and without medical help in reviving the asphy-
xlated ehild.k‘we think that this is a.signiflcant sphere
of eettviby, in whieh.medieine ghould sontribute in the
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future to a redustion of deafness. .In.12 cases we esbablis-
hed the 1ncqpatib111ty of Rhesus factors with resultmng
hearing l@SSo C e e Lo | R

Regardlng the post=delivery causes of hearlng lOSSg f
we should remark. that in addition to sonventional infec- 3
ticus dlseasesg ‘there were two groups of case59 on which we
shpuld dwell a l;ttlellongero First, there was a large -
group of.217_gchildren, whose pafents have stated that‘theyu
had a-high temperature .only in.the course of few dayé with-
out .any-other.symptoms, but that during.the temperature - ,
their .consciousness.has been more or less troubled. These |
were mostly sporadle cases .in remote vilages agnd in winter
months, when professional assistance either.has not.been
extended.or has been giv® with great delays. In most of .
‘these'cgaes; subsequent. careful investigations have given.
t0.us the.ground.to .think .that -it was a question.of epide-
mic.meningitis or.encephalitis, which result.in serious .
hearing loss.because of . inadequate treatment. .The.second
group consisted.of the ghildren who, because of.variocus
infectious diseases; have been unnecessarily reseiving . |
streptomycine... In.our materials the cases of serious hear-.
'ing loss oscured ' in this way amount to an imposing figure of
369»aases;‘ef which a very small number can be attributed.
to an actual disease, while most of them resulted from bthe
use of streptomycineo . : |
| Particular attention should be paid to such a great
number of .cases of hearing loss caused by streptomyclneo .
We can notice also the family sen31bllitg or predisposition
in.view.of the fact that several members of the same family
have often lost .their hearing because of .the use.of strep-=
tomysine. In.this sase,.t00, as in the case of songenital
deafneSS;mbovhmmates should be examined.by a-spesialist ..
before -soncluding the marriage. The works by.Podvines and ..
hismcollgborators'at¢qur~CIinic have undubitably'proved that
streptomycine can penefrate the placental barrier and
damage the hearing of foetus. We should emphasize the
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great signifisance of the early therapy for eliminating the
consequences of serious damage caused by streptomysine.

By somparing the etiology of deafness between the
lower and the higher age levels, we can see that there was
a continuous decrease in the number of the sases of hearing
loss as a result of ear and all infectious diseases which
have heen properly treated, and a rise in.the number of ..
cases.of hearing loss saused by industrial and sity noise, .
chemical and toxie causesg various inguries /pnlmarlly those
which result from traffis accidents/, and thé blood sircula-
tion and arteriossclerotisc btroubles due to an increased num=
ber of.old.pecples |
Conclusmdns B ‘

The analysms of 5,200 cases of deafness and serious ;
heaning loss showed that the number of sush cases is sonbi=
nucusly 1narea51ng9 and that the struggle agalnst thxs
handicap san be su@sessful only if sdequate efforts are inves-
ted in.the course of the whole pr egnansy perlod and after
the: birbhm Early identification of gll the disturbances and
dlseases, and the undertsking of appropriate dlagaosti@ and
'thsrapeutis neasures . £or eliminating these disturbanses re=
present. the,best prevention against. deafness, .The use of..
boxic medicaments exslusive . when stvrictly prescﬁibedg along
wmthJa sonkinuous sontrol of hearing represent. also one of
bthe measures.-fon preventing deafness. The. neaagalnst phy51=
cal. and chenlipal detrimental elements uhder. industrial .and
urban.gondibtions can produse also precious results, .while ..
 the .struggle agalnst various disturbanses in blood. .gireula-
 tion will slso. reduse the number, of cages @f hearing loss
among old. peopleo - -

J:?‘i.na'.l.:l.y‘,-J the efforts for early dmagn@sis @f hearing .
loss are not less important. The rehgbilitation possibili-
ties are.now sush.that even the.sases of a very gerious -.
hearing loss.san be suscessfully treated.if discovered in.
time and if an adequate auditory training haz been sesured,
so that many hardaafmhearing.people san.be enabled to joln
thé world of people with normal hearingo




