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PREFACE

Hearing | oss can be caused by multifarious factors.
Usual |y hearing loss in an individual occurs as an isol ated
entity. But often we do cone across individuals denonstrat -
ing hearing |l oss with various other abnormalities. In such
cases, hearing | oss can be an associative factor or a prinary
factor falling under the domain of a syndrone. |Inliterature
so far to date, about 300 different syndrones are reported
where in the general outstanding characteristics of the

associ ated hearing | osses are descri bed.

Inevitably, this literature has arisen froma w de
variety of sources. Dedicated investigators in the allied
di sci plines of Psychol ogy, Speech Pathol ogy and Audi ol ogy
and Medicine have contributed to the energence of various
syndromes thus giving us a finer insight into the definite

nature and cause of hearing | oss.

The purpose of this project is to collect within
a single volunme, the nore inportant findings emnating
fromthese diverse sources to enable the reader to get a
conpr ehensi ve and varied know edge about each syndrone
that is associated with hearing | oss. S nce no attenpt
has been nade in our country to integrate such an infor-
mation. The information provided in the project will be of

great help to researchers, teachers and future students

in the field of Speech and Heari ng.


Venu

Venu
great help to researchers, teachers and future students 


This project contains E even Chapters broadly
categorized into genetic and non-genetic types of hear-
ing losses. The first ten of these chapters deal wth
various types of genetic hearing | oss associated with
abnornal ities of various systens, nanely, external ear,
eye, renal, integunentary, nuscul o skel etal, nervous
system netabolic and chronosonal disorders. The |ast
chapter deals with non-genetic type of hearing | oss
acquired during prenatal, perinatal period or in |later

life.
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| NTRCDUCTI ON

Any individual wth a detectable inpairment of hearing
may be terned as being deaf. The deaf ness nay be conveniently

described as slight, noderate and severe.

Deafness is presumed to be present either at birth or
acquired after birth. Therefore there is a natural distinc-

tion between ' Congenital Deaf ness' and 'Acquired Deaf ness'.

Gongenital Deafness: nay be defined as a nore or |ess

pronounced | oss of hearing, present at birth, leading to
muitismand transmtted by hereditary or acquired by chemcal,
physi cal or nechanical influences in the prenatal period

(Van egnond 1954).

Congenital deafness is a common di sease with an incidence
of approximately one congenitally deaf child per thousand |ive
births. The high incidence of congenital deafness presents a
problemnot only to the individual famly, but to the entire

comuni ty.

Anal ysis of the causes of congenital deafness in several
communities in different countries have resulted in simlar
findings, i.e. there are two najor causes (1) CGenetic (2) Non-
genetic or acquired causes. Approxinmately half of all conge-

nital deafness is acquired as a result of Rh inconpatibility,



infection with rubella during enbryonic life, ototoxic
drugs, prematurity, injury and various di seases. The
other half of the congenitally deaf popul ation is conposed
of children who are deaf because of specific genetically

carried di seases.

Congeni tal deafness nmay be of two types. Conductive
or sensorineural deafness. A child with congenital con-
ducti ve deafness has either a major or a mnor nalformation
or defect of the pinna, external auditory canal, mddl e ear

ossicles and/or mddl e ear cavity.

The congenital sensorineural deafness are the nost
common. It nay be produced by (1) failure of devel opnent
(2) interruption of devel opnent (3) damage to tissues al -
ready devel oped. Those cases of congenital deafness which
are due to failure in varying degree of internal ear to reach
mat ure devel opnent have been grouped into four main types,
naned after the investigators who first gave a full descrip-
tion of the essential changes inthe ear. The first type is

M chel type where there is conplete |ack of the devel opnent

of the internal ear as described by Mchel. Second type is

the Mondi ni - Al exander Type, in which there is the devel op-

ment of only a single curved tube representing the cochl ea

with simlar immaturity of the vestibule and canals. The



third type is Bing Scebenmann type - where bony labyrinth is

wel | devel oped, but mnenbranous part is under devel oped. The

fourth is the Schiebes type or cochl eo-saccul ar type wherein

the vestibular part of the ear is devel oped, and functional

nmal formation is restricted to nenbranous cochl ea and saccul e.

Most cells of the inner ear are forned before the third
nonth of gestation. |If these cells die, no new ones are nade

The death of these cells result in pernmanent hearing | oss.

In"domnant Transmssion", in which only one of the
parents need carry affected gene, the chances of the off-
spring being affected is as high as 50 percent. On the other
hand in recessive type in which both parents nust be carriers
of the particular gene and only 25%of the off-spring are
affected. Consaguinity increases the probability of the
children being affected. The sex linked inheritance, which
Is nore conplex, plays only a snmall role in deafness. The
characteristic feature of sex linked inheritance is that only
nal es are affected, and the nales in the sanme famly are

related through carrier fenales.

Mbst cases of genetic hearing | oss are recessive in
nature and the hearing loss is usually sensorineural type.
Several studies have shown that about 40%of profound child-
hood deaf ness is autosonal recessive inorigin, 10%is by
domnant transmssion and about 3%is caused by sex |inked
gene (Fraser 1964, Sank 1969). (Genetic hearing | oss nay be

congenital or be of late onset. It may be or nmay not be



progr essi ve.

Congenital deafness nay also result fromfactors other
than genetic defects. e of the nost commonly encountered
di seases associated with acquired congenital deafness is
German Measles (Rubella). The affected child is infected
wth German neasles during the first three nonths of enbryo-
nic life. The child with congenital rubella can have several
defects in addition to deafness |ike cardiac defect, nental
retardation, cataracts, retinal degeneration etc. Another
aignificant cause of acquired congenital deafness is Kernic-
terus. This syndrone usually consists of jaundice at birth,
nental retardation, cerebral palsy and deafness. Prematurity
I s anot her common cause of acquired congenital deafness. after
birth

Acqui red Deafness: Deafness can also be acquired after birth.

It may be acquired in post-natal period, or early chil dhood

or adulthood or in later life. Deafness nmay be acquired as a
result of infectious di seases, hereditory factors, vascul ar

| esi ons, neurol ogical deficits or unknown etiology. Meniere's
Syndrone and CGiosclerosis are the maj or exanpl es of such
acquisitions. The hearing | oss which begins in later life

may be a late manifestation of genetic hearing |oss,as seen

in Refruns and Al port's Syndrone. Acquired deaf ness nmay be
tenporary disappearing with adequate treatnent or it nay be

permanent due to irreversible changes in the ear.



Hearing | oss may occur as an isolated disorder or it
may be associated with other synptons. It has of course,
been known for a very long tinme that many cases of congeni -
tal deafness have a strong tendency to occur in famlies
and that congenital deafness nay be associated wi th other
congenital defects. Recent research has brought to |ight
several conditions in which deafness forns but a part of
a syndrone or a synptom conpl ex hitherto unrecogni zed.
Syndrone is a word derived from G eek, neaning "Syn"=together
plus "Dramen” =to turn. Thus syndrone is an aggregate or
set of concurrent synptons indicating the presence and nature

of a di sease.

Wtodate inthe literature, over 200 syndrones have
been reported, which are associated with hearing | oss. Each
syndrone can be differentiated fromthe other by the type of
hearing | oss (Sensorineural or conductive), age of onset,
severity of the hearing | oss, node of transmssion (dom nant,
recessive or sex linked) and the abnornalities caused in

ot her systens.

In 1951 Waardenburg first reported the association of
deaf ness with pignmentary changes. The synptom conpl ex des-
cribed, included white forel ock, broad nasal bridge, hetero

chroma iridiumand congenital sensorineural deafness.



There are several cardiac syndrones associated with
deafness. The nost startling of these is the cardio-
auditory syndrone of Jarvell & Lange- N elson. This Syn-
drome consists of sensorineural deafness, fainting spells
and sudden death. A condition called Vander Hoeve's syn-
dronme is characterized by fragile bones, blue sclera and

hearing | oss.

The triad of hearing | oss, tinnitus and vertigo is

popul arly known as Meniere's syndrone.

It can be seen fromthe literature that every year
many new syndrones are discovered and that nore and nore is

being |earnt about the already established syndrones.

Now, the question which has to be answered is "what is

the need to study the syndromes associated with hearing | oss?"

Audiol ogy like nedicine is an applied science, but
there is an art of applying scientific know edge and prin-
ciples to aneliorate hearing di sorders. An audi ol ogi st
shoul d understand the nature and causes of different hearing
di sorders before attenpting to work with the hearing inpaired
at professional level. Uniless the etiology and pat hogenesi s
of hearing disorder is known or understood, there is little
| i kel yhood that the disease will be prevented or treated

effectively.



Deci ding upon a specific diagnosis for deaf child is
a common problem If there is no evidence of acquired
cause of deafness, hereditary etiology may be consi dered.
Wien once the acquired causation is ruled out, the otol o-
gi st and audi ol ogi st nust recogni ze other di seases which
are associated with deafness in their patients. Secondly
the characteristics of hearing | oss such as the age when
it was first apparent, severity of |oss, neural vs. conduc-
tive | oss, progressive vs. non-progressive nust be determ -
ned. Thirdly the famly history nay reveal other affected
rel ati ves who have or had simlar hearing | oss. Wth these
three aspects of patients hearing loss in mnd, reference
books and lists of hearing |oss symdromes can be consulted
to determne whether the patient has a recogni zabl e di s-
order. Sonetimes followup for a fewyears is necessary for
inportant features of the disorder to becone apparent. This
I's where a reference book consisting of discription of the
characteristics and nature of hearing |oss of all hearing

| oss syndrones woul d be very useful.

Wien once the patient's disorder is |abelled, his/her
probl em can be communicated in a nore neani ngful way anong

different specialists of a team

If the genetic aspect of the disorder is determned,

then the patient can be given proper counselling as to



whet her or not they may transmtt the disease to their
children, and what is the probability of having other

children simlarly affected.

A t horough know edge of the patient's disorder,
will help to determne the future course of the disease,
I .e. whether the patient has a good prognosis or is the

prognosi s poor.

If a patient's deafness is characterized and a
proper syndrone identification is nmade, the research
Qologist and Audiologist will be able to assenbl e groups
of patients wth simlar disease. This in turn allows
himto study these people in a neaningful way so that the
underlyi ng defects can be defined. nhce these defects
are defined, steps can be initiated either to prevent
the defect fromoccuring in future cases or in those
I nstances where there is progressive deaf ness, to prevent

deaf ness from progressing further.

-00-



CHAPTER |
GEMETI C HEAR NG LGSS

Peopl e can inherit various characteristics fromtheir
parents and grandparents. to Likew se hearing | oss nay al so
be transmtted fromparents to offspring. GGenes are the
units of inheritance. There are thousands of genes in an
organi smand they are arranged on chronosone in a single row
| i ke beads on a string. Each gene is a different substance,
and is responsible for the expression of specific character.
CGenes operate in pairs. It is usual in genetics to say that
each trait is determned by a single pair of genes. But this
Is incorrect, quite often many genes affect a single character

or several pairs of characters are controlled by a single gene.

General Genetic D sorders:

Genetic disorders are of three types.

. Chronosonal 1. Sngle gene (Mendelian) and

[11. Polygenic (Miultifactorial)

| . Chronosonal di sorders:

Chronosonal disorders are by definition genetic, since
they involve the major organi zational elenents of the genetic
material nanely chronosones. |In general when there are too
few or too many chronosones or segnents thereof. Enfbryonic

devel opnent of the fetus is disrupted. Miltiple congenital
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anormalies and with one or two exceptions, nental retardation
are consistent features. The specific conbination of find-
ings reflect the chronosonal segnent(s) involved. Deafness
may be characteristic of sone chronosone disorders eg. the
Turner's syndrone, the condition due to | oss of a segment

of chronosone 18 (18ig- syndrone) and Trisony 21 (Down's

syndrone) .

1. Mendelian di sorders:

Mendel i an di sorders are due to specific nmutations at
certain gene sites on the chronosones. The clinical beha-
viour of a mutation depends first on whether the gene site
(locus) is on a sex chronmosone (X or Y) or a non-sex-chronosone
(autosone). S nce genes operate in pairs (one on each nenber
of a chronosone pair), expression of nutation depends on
whether it is "domnant" (in which case, it is, expressed
even in the presence of the nornal gene) or "recessive" (in

whi ch case, it is nmasked by the presence of the normal gene).
There are three types of Mendelian inheritance.

a) Autosonal dom nant
b) Autosonal recessive, and

c) X linked inheritance.

a) Autosonmal domnant di sorder:

In domnantly transmtted syndrones, a single gene is

sufficient to produce the disease. This can be either in-
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herited froma parent or derived anew as a fresh nutation.
O the average an affected parent will transmt this gene

to one-half of his children. Non affected children with

a nornmal gene fromeach parent cannot transmt the disease,
whereas affected children may propogate the gene to half

of their offspring. Thus a typical pedigree of a domnantly
transmtted disease wll show transmssion of the defect in
each generation, to about half of each affected person's
offspring. Domnant inheritance in man is characterized

by variabl e expression of the disease inherited. This

neans that the disease may have many nanifestations and a
single individual nmay have any or all or none of these nmani -
festations. Thus at risk famly nmenbers including apparently
nornmal parents nust be checked for subtle manifestations.

The Waardenburg and A port syndrones exenplify these points.

b) Autosonal recessive disorders:

Ina recessively transmtted di sease, a pair of genes
are abnormal. Heterozygous parents with a gene pair con-
sisting of one normal and one abnormal gene are clinically
normal . Wen both parents are heterozygous for the sane
abnormal gene, about one-quarter of their children are hono-
zygotes receiving an abnornal gene fromeach parent and wil |
have the syndrone. (ne-half of the heterozygotes children

wi || be heterozygotes and able to transmt the syndrone, and



12

one-quarter will be honmozygotes with a normal pair of genes.
Recessive inheritance is seen nore comonly in consagui nous
marriages, because there is a greater chance that they wil |

bot h have one of the recessive genes.

Recessive inheritance is characterized by honogeneity
of the trait as opposed to domnant inheritance. Al the
affected people within a famly wth a recessively inherited
genetic trait will be affected to approxinately the sane degree.

eg. UWshers syndrone, Mhr syndrone.

c) X Linked recessive disorders:

This type of inheritance is nore conplex and plays
only a snmall role in deafness. This disorder is characterized
by expression of the nutation usually limted to males. Wile
female with gene (carriers) are usually synptomfree. A ca-
rrier female has a 50%chance that each son will be affected
and 50%chance for each daughter to be a carrier. An affected
male, if able to produce, cannot transmt the gene to his
sons. Al sons will be unaffected, while all his daughters
nust be carriers. As for domnant conditions, fresh muta-
tions may also be a factor. X Linked dom nant disorders are
transmtted |like X-linked recessives, but both males and fe-
males with the nutant gene nanifest the disorder. Hunter's
syndrone, Noorie syndrone are believed to have X-1inked

I nheritance.
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I1l1. Polygenic or Miltifactorial traits:

These traits entail a definite, though relatively |ow
risk of recurrence, and environnental factors usually un-
identified are presuned toplaya role. Al first degree
rel atives, parents, siblings and of fsprings of the proband
have a baseline two to five percent recurrence risk, though
the actual nunber may change as a function of the traits
severity, ethnic background of the famly, the nunber of
affected relatives and other factors. D sorders such as
congenital heart disease, club foot, cleft palate and deaf -
ness associated with presuned allergic basis fall under this

category. eg. WIdervanck syndrone.

Hearing 1 oss due to genetic defects is terned as

"genetic" or "Hereditary" hearing | oss.

Genetic hearing | oss nmay be congenital or of early onset
or of late onset where the hearing |oss does not manifest until
long after birth (eg.deafness in Al port's syndrone). Each year
bet ween 2000 and 4000 profoundly deaf are born in the Unhited
States (Bergstromet al 1971). Approximately 35 to 50%of the
eases of profound childhood deafness may be classified as genetic
and probably over Y20of these cases are syndromal. Mbst surveys
have estimated that anmong the congenital or early onset heredi-
tary deaf ness, autosonal recessive,genes are responsible for

Sixty to seventy percent dom nant . ... (contd)...
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genes for 20 to 30 percent and X-1inked genes for about 2%
of hearing | oss (Sank, 1963; Rosin , 1963; Fraser, 1964; 1965;
Lumo 1966; Brown, 1969; Chung et al, 1969).

Mbst cases of genetic hearing | oss are sensori neural
In nature and sone nay be conductive in nature as in CPD

syndrone and Treacher Collins syndrone.

Sone types of genetic hearing | oss are progressive
(deaf ness in Cockayne syndrone) and sone are non-progressive
(deaf ness i n Wardenburg syndrone). Again nost exanpl es of
hereditary hearing | oss are recessive. Recessive deaf ness
are characteristically associated with retention of hearing
inlowfrequencies. Presumably this is due to the fact that
nost cases of recessive deafness are associated with the
Schei be type of inner ear abnornmality. |In domnantly in-
herited deaf ness, the audiogramis generally flat. However,
I n WAar denburg syndrone, the audi ogram pattern and pat hol ogi c
changes are the sane as those seen in recessively inherited

deaf ness (Q nerod, 1960; Fraser, 1964).

There are atleast 12 types of hereditary hearing | oss
wi th no associated abnormalities (Konigs Mark, 1976):

They are:

1. Domnant Congenital Severe Deafness
2. Recessive Congenital Severe Deafness
3. Sex linked Congenital Deafness
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4. Recessive Early (nhset Deaf ness
5. Sex-linked Early Onhset Deaf ness
6. Domnant Low Frequency Hearing Loss
7. Domnant Md Frequency Hearing Loss
8. Dom nant Progressive Hearing Loss
9. Domnant Unilateral Deafness
10. G osclerosis
11. Recessive Congenital Mderate Hearing | oss, and
12. Sex-linked Hearing Loss with Fixation of
St apedi al Foot pl at e.

Many of t hese can be separ at ed f r omeach ot her by node of

transm ssi on, age of onset, severity of hearingl oss andtype of

audi ogram

How to arrive at the clinical diagnosis of genetic hearing | 0ss?

In studying a child with congenital severe deaf ness,
one nust first rule out neningitis, prenatal rubella,
Kernicterus, birth injury, ototoxicity, viral infections and
otitis nedia. A careful otol ogical examnation and hearing
hi story should be taken to eval uate these vari ous possible

causes of the hearing | oss.

Wen it is determned that the congenital severe deaf -
ness may be hereditary, a careful study of pedigree is nece-
ssary to determ ne whether the transmssion is dom nant,
sex linked or recessive. In the domnantly transmtted
deaf ness a good famly history is inportant, identifying
all menbers of the famly with hearing loss as well as the

age of onset and the severity of the hearing | oss.
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A thorough physi cal and neurol ogi cal exam nati on
shoul d be done to search for other possible associated
anonal i es which may help to define the disease. To
Dfferentiate the congenital fromearly or |ate onset
recessi ve deafness, a careful history of the devel opnent
of the patient's speechwill help in this differential
di agnosis. Wen speech began to devel op and when sone
evidence of facility with speech is present, the diag-
nosis of early onset recessive deaf ness can be consi dered.
If the well devel oped speech started deteriorating |ater

inlife, late onset hearing | oss should be suspected.

Inall cases it is inportant to do vesti bul ar
testing to determne the intactness of the vestibul ar
system This test nay help to separate out one of the

types of domnant or recessive deaf ness.

There are nore than 200 different genetic deaf-
ness syndrones reported in literature. In the follow ng
chapters genetic hearing | oss associ ated w th abnornal i -
ties of various systens |ike skin, renal, eye, skeletal, nervous

are di scussed.

-000-



CHAPTER ||

Genetic Hearing Loss with external ear abnornmalities

The external ear changes nmake these hereditory deaf -
ness syndrones easier to diagnose. The external ear abnor-
nalities range fromlarge promnent auricles to nornal
auricles with preauricular pits or branchial fistulas,
there nay be mcrotia, or atresia of the external auditory

canal .

Sone of these syndromes are transmtted in anto-
somal domnant and sonme in autosonal recessive nanner.
In nost of the cases the associated hearing | oss is con-
genital and conductive in nature while in few, it is
sensorineural. The degree of hearing | oss varies from

mld to severe form

2.1 Gofacio Cervical Syndrone

Fara, Chl upackova and Hivnakova (1967) described a
syndrone with abnornmalities of the external ear, face and

neck in a father and four of his seven chil dren.

2.1.1 Characteristics

1. Autosonal dom nant inheritance

2. Promnant auricles w th deep conchae

3. Preauricular pits and lateral neck fistulae
4

Hypopl asi a and weakness of cervical nuscles resulting
in | owere shoul der girdle.

5. Hypopl asi a of naxillozygonatic conpl ex.
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2.1.2 Auditory system

External ear :Atrophic and irregularly thickened

Tynpani ¢ menbranes were noticed.

Hearing: Mderate to severe conductive hearing

| oss. Audionetric tests done on four affected
persons showed a 60-70 dB bilateral conductive

hearing | oss, nmost marked in the |ow and high

frequencies with a 50 dB loss in md frequencies.

Vestibular system No studies were reported.

2.1.3 Treatnent and Prognosis

Hearing loss may be mnimzed by hearing aid or tynpa-
notomy with prosthesis insertion, excision of the fistulas

and repair of deformed ears.

It was not clear whether deafness was congenital or

progressed with age.

2.2 Bar Malformations,, Cervical Fistulas or Nodul es
and M Xed Fearing L0SS (ROW €y S Syndr one)

This syndrone has been described in several kindreds
(Hall & Zimmel, 1958; Martins 1961; W/ dervanck, 1962;
Row ey, 1969; Shenoi, 1972; Hunter, 1974; Melnick et al,
1975; Fitch et al, 1975; Nakanura et al, 1977).
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.2.1Characteristics

Autosomal domi nant transm ssion with variable
expressivity.

Unilateral or bilateral auricular deformaties

I n 75%of cases.

Preauricular pits in about 75%

Unilateral or bilateral cervical fistulas in 50%

Pre-auricul ar appendages in 5%

o o b oW

Atresia of external canal in 5%

.2.2 Auditory system

External ear: External ear defornaties nay

be unilateral or bilateral. |In includes

thi ckened and snall auricles, preauricular
pits, preauricul ar appendage, Atresia
(Shenoi, 1972; WIdervanck, 1962).

Mddle ear: Stapes fixation (Melnick et al, 1975)
| nner ear: Mandi ni type of cochl ear defect
(Memck et al 1975). Fitch et al (1975) found
reduced No. of eochl ear neurons and degener a-
tion of stria vascul aris.

Hearing: Conductive or mxed hearing loss in
about 50 percent. Hearing |oss was vari abl e,

ranging from 20-100 dB in severity. Sonetines
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marked in lower frequencies. Usually hearing

| oss was nore nmarked on the side with nore
severely nalfornmed auricle or external auditory
canal. Hearing loss nay be unilateral or bila-
teral and speech discrimnation varied from 34%
to 100% (MQ aurln et al, 1966). Sensorineura
hearing | oss was reported by (MLaurin etal, 1966)
(Bourget et al, 1968; Shenoi, 1972).

Vesti bul ar system No vestibular findings were

descri bed.

2.2.3 Treatnment and Prognosis:

Mddl e ear exploration with prosthesis insertion shoul d
be considered in severe conductive hearing | oss. Pastic
surgery for correction of auricular deformties, preauricular
appendages & Cervical fistulas/nodules (Hall & Zimmer, 1958)
Hearing loss is congenital and non-progressive.

2.3. Preauricular pits, Branchial fistulae and
Sensorineural hearing I 0SS

A syndrone characterized by branchial fistulae, pre-
auricular pits and sensorineural hearing | oss was studied
In 21 nenbers of a famly by Brusis (1974) and Wn et al
(1977).
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2.3.1. Characteristics:

1. Autosonal domnant transmssion with variable
expressivity.

2. Unilateral and bilateral preauricular pits in
85%.

3. Unilateral and bilateral brandhial fistulae in 20%

2.3.2 Auditory system

External ear: Affected persons had several

types of ear anonalies including snall pits

at the anterior margin of the helix, dis-
charging fistulas, cartilagenous nodule at the
| oner end of stesnocleido nastoid (Foul mrann and
fourmann), nalformed auricles (Hall & Zi mma,
1958; Ml aurln, 1966).

I nner ear: H stopathol ogy of tenporal bone
revealed (Ao M E. abnornalities were reported),
2 turns of the cochl ea, degenerative changes,
vascul ar congestion, thronbosis and free hae-
norrhage in the nodi dus and spiral ganglion

( Wn et al, 1977).

Hearing: MId to severe progressive hearing

| oss with onset in the first or second decade
of life in about 90 per cent of affected per-

sons. Hearing loss was the same in patients
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hi gher frequencies. Hearing |oss was the sane
in patients with or without earpits (Fournann
& Fourmann, 1955).

Vesti bul ar system Brusis (1974) reported ves-

tibular disturbance in his kindred, while Four-
mann & Fournmann (1955) reported no vesti bul ar
di sorder.

2.3.3 Treatnent and Prognosis: A hearing aid nay be

useful. Surgical incision is required for discharg-
ing branchial fistulae (Mirray, 1973). Hearing | oss

| S progressive.

2.4 Thickened earlobes and incudostapedial abnornalities

A syndrone of hereditory conductive deaf ness characte-
ri zed by thickened earl obes, congenitally abnormal incudo-
stapedial joints was described by Escher and Hrt (1968)

Wl not (1970) reported a nother and 2 sons with simlar dis-

order.

2.4.1 Characteristics:

1. Autosonmal domnant transm ssion with conplete
penent r ance.

2. Hypertrophic ear |obes in nost cases.

2.4.2 Auditory system

External ear: Hypertrophic and thickened ear is

characteristic (Escher & Hrt 1968, and Wl not, 1970).
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Mddle ear : Eschar and Hrt (1968) found that |ong

clus of the incus was curved into long h&k and the
head of the stapes was absent.

In Wolnot's famly (1970) Tynpanotony showed a
shortened | ong process of the incus, stapes was
nobi l e but headl ess and rotated with both cruva
enbedded in the pronontary, in the son, the stapes
footplate was fixed.

| nner ear : No. inner ear findings were described
Heari ng: Congenital non-progressive conductive
hearing | oss due to nmal formati on of the i ncudo-
stapedi al junction.

Vesti bul ar System Ho findings were reported.

2.4.3. Treatnent and prognosis:

Patients can benefit from tynpanotony with correction
of defect by prosthesis or by restoration of ossicular chain.
Prognosis is reported to he excellent.

2.5. Lop ears, inperforate anus, triphal angeal thunbs
and sensorineural deafness.

Towner and Brocks (1972) described a famly in which the

father and five of his seven children displayed this syndrone.

2.5.1. Characteristics.

1. Autosonal dom nant inheritance with
vari abl e expressivity.

2. Satyr ears.
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3. Inperforate anus with rectovaginal or recto
perctoneal fistula.

4. the pahryngeal thunmbs and Various other bony
anonal i es.

2.5.2. Auditory system

External ear : Al affected persons had fold-

ing of superior helix (lop or satyr ears).

No mddle ear and inner ear findings were
present ed.

Hearing: MIld to noderate sensorineural deaf-
ness. The decibel |oss was not specified.
Vestibular system No nention of vestibular

testing was nade.

2.5. 3. Treat nent and Prognosi s: The | op ears and ano-

rectal anomalies may be treated surgically.
Prognosis is good. Hearing loss is congenita
and non progressive skeletal anomalies are

correctible orthopedically.

2.6 Qup shaped ears, ni xed hearingl oss andthe
Cacrimo auricul 0 dento digital Syndrone.

Hol | ister, Klein, De Jerger, Lachman & Rimain (1973)
reported a Mexican famly in which the father and 8 of
his children showed a new disorder which they designated
as Lacrimoauriculo dento digital syndrome. Shiang and

Hol mer (1977) reported this syndrome in a nother and son.
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2.6.1 OCharacteristics:

1. Autosonal dom nant i nheritance
2. Qup shaped ears

3. Nasol acrinmal duct obstruction and hypopl asi a
of lacrinmal puncta.

4. Various digital anonalies.

5. Maxillary lateral incisorns wth conical
crown form

6. MId amel ogenesi s inperfecta.

2.6.2. Auditory System

External ear: Auricles were cup shaped in al

affected persons.
Mddle ear: Inpedance audionetry reveal ed stiff-
ness of conductive apparatus suggestive of oto-

sclerosis or ossicular abnornalities.

| nner ear: The inner ear abnornalities were
report ed.
Hearing: |In sone of the affected persons there

was severe conductive or sensorineural |oss:
others manifested mld hi gher | ow sensorineura
or conduction deaf ness.

Vesti bul ar system No vestibular function studies

were menti oned.

2.6.3. Treatnent and Prognosis: A hearing aid may be

enpl oyed. Qup shaped ears nmay be corrected for
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| nproved appearance. Nasc-lacrinmal duct atresia
may be corrected surgically. Nasolacrinal duct

atresia nmay result in dacryocystitis.

2.7. Malformed Low set ears and Conduction Hearing Loss

A syndrone characterized by unilateral or bilatera

( )nal forned low set ears and mld to
severe conductive hearing | oss was found in 2 sibships
in a single kindred of Mennonitis in Pennsyl vani a

(Mengel , Konigsmark, Berlin & MKusick 1989).

2.7.1. Qharacteristics

1. Autosonal recessive inheritance.

2. Unilateral or bilateral |ow set ears

3. Wnilateral or bilateral nalfornmed pinnae
4

Mental retardation in about 30 percent
of the cases.

o

Cardi ac Mur nur

Hypogonadi smin nal es.

2.7.2. Auditory system

External ear: Auricles in all six affected
children manifested mld to severe abnorna-
lity. The pinnae were snall, and frequently
the helix folded forward. In one the auricle
was represented by a snall amount of carti -

| agenous tissue surrounding the external
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auditory canal. |In sone one ear was | ocated as

much as 4 cmbel ow the other ear. In each case, the
openi ng of external auditory canal was displ aced

Wi th the ectopic auricle.

Mddle ear: |n one patient, ossicular chain

deformty was found. The nalleus was slightly
nmal formed and posteriorly positioned. Both the
i ncus and stapes were absent. Fromthe head of
mal l eus a snall fibrous band passed to the oval
w ndow ar ea.

Inner ear: There was no nention of inner ear
abnormal iti es.

Hearing: Congenital mldto severe conductive
hearing | oss. Hearing tests reveal ed narked
variation in seventy, all children had 70-80dB
in atleast one ear. In sone hearing | oss was
nore narked in one ear than the other. S S
tone decay tests were negati ve.

Vestibular system Caloric vestibular tests were

nor mal .

2.7.3. Treatnent and prognosis: Hearing | oss nmay be

aided by hearing aid or by surgical therapy
with prosthesis placenent in the mddle ear.

Repl acenent of |ow set ears may be consi dered.

Hearing | oss ia non-progressive.
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2.8. Mcrotia, Meatal Atresia and Conduction Hearing

Loss

The syndrome was described in two sibships by Ellwood,
Wnter and Dar (1968) and in Sibs by Konigsnmark, Nager and
Haskins (1972). An additional famly was briefly described
by Dar and Wnter (1973).

2.8.1 Characteristics:

1. Autosoraal recessive inheritance
2. Unilateral or bilateral anotia or nucrotia

3. Unilateral or bhilateral external meatal atresia.

2.8.2 Auditory system

External ear: Konigsmark et al (1972) described

male sibs with severe mcrotia, rudinentary

pi nnae, and absence of external meatal openings.
El lwood et al (1968) found that auricles were
absent except for a slightly raised soft tissue
mass beneath the skin at the usual sites. The
external ear canal was represented by only a
snal | di nmpl e.

No mddle and inner ear defects were nentioned.
Hearing: Mdderate to severe congenital conductive
deafness. (e child showed 40-60 dB conductive
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hearing loss with 100%bilateral speech discri-

mnation, while the other showed nornal hearing

In one ear and severe sensorineural hearing |oss
in the other (Konigsmark et al 1972).

Sl Iwood et al (1968) found 70d3 hearing | oss by

air conduction and 30-50 d3 |oss by bone conduc-
tion inone child, and normal hearing in another

chil d.

Vestibul ar system Vestibular testing was not

descri bed.

2.8.3. Treatnment and Prognosis: External ear abnorna-

lities can be partially rectified by plastic surgery
(Edgerton 1969, Konigsmark et al, 1972). A prosthe-
sis may be enployed (Stallings et al 1971). Hearing
aid may be of help.

Deaf ness is non progressive.

2.9Mcrotia, Hypertel ori sm Facial deftingand
Conduction Hearing Loss(MHC Syndrome).

Two sites with a syndrome of hypertelorism clefting
of lip and palate and mcrotia was described by 3oxler
Christian and Gorlin (1969).

2.9.1. Characteristics:
1. Autosomal recessive transm ssion

2. Mcrotia and nmeatal atresia
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3. Qeft lip and pal ate
4. Mcrocephaly and nental retardation.

5. Ectopic ki dneys.

Auditory system

External ear: External ears were narkedly

abnormal with bilateral absence of tragus

and the anterior superior helix. The exter-
nal auditory canal was absent while other was
atresic.

Mddle Ear: Hypoplesia of left stapes and

Incus and of the right stapes and nal | eus
was noted in one sister, while the other

had fusion of ossicles on the |eft.

Inner ear: Inner ears were nornal.
Hearing: Both had bilateral conductive hearing
| oss, but the degree was not specified.

Vesti bul ar system

Vestibular tests were not reported.

Treatnent and Prognosi s: The auricles and

palate and |ip should be corrected surgically.

A hearing aid nmay be enpl oyed.

Prognosis is good.
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2.10 Lop ears mcrosnathia and Conducti on deaf ness

Koni gsmark & Gorlin (1976) described a syndrone chara-
cterized by promnent lop ears long thin hairs, mcro-
gnathia and hearing loss in a nother and her son and

daught er.

2.10.1 Auditory system

External, ear: Bars were promnent and | opoed,
external auditory canals were renarkably narrow

Mddle ear : On tynpanotony both were found to

have fixation of stapes footplate. The poste-
rior clura were about 65%of their nornal

| ength and were not attached to the footplate.
The stapedial nuscle tendon was rudi nmentary.
Inner ear : Inner ear abnornalities were not
descri bed.

Hearing: Non-progressive, mxed, nostly con-
ductive hearing | oss of 30-60 dB was noticed
in the affected nenbers.

Vestibular system No nention was nade about

vestibul ar testing.
2.10.3 Treatnent: Surgical correction of |lop ears
for inproved appearance and stapedectony for

i nprovi ng hearing nay be consi dered.

-0o-
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Genetic Hearing Loss Associated with Eye D sease.

Various syndrones characterized by eye disease and hearing
| oss have been reported in literature to date. The eye di seases
may be in the formof retinitis pignmentosa, nyopia, cotaract and
optic atrophy. These eye diseases are characteristic and nay

be crepplingto total |loss of vision in sone instances.

In addition to association with eye disease and hearing
| oss, sone syndromes considered in this chapter include pe-
sity, diabetes nelitus, nental retardation and al so invol ve-
nment of nervous and skeletal system A though these syndrones
m ght have been included in other chapters, they shall be con-
sidered here because the eye signs are constant and reasonably

obvi ous.

In nost of the cases the associated hearing loss is
sensorineural rather than conductive. Hearing |loss is con-
genital in sone syndrones, while in others it appears |ater
inlife.

The nost common disorder in this category is "Wsher's
Syndrone". The patients with Usher's syndrone are congeni -
tally deaf and have a progressive visual |oss due to retinitis
pi gmentosa. The preval ence of this syndrone anong profoundly

deaf children may be as great as ten percent.
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3.1 Retinitis Pignentosa and Congenital Sensorineur al
Deaf ness (ser Syndrone).

The associ ation of deafness and retinitis pigmentosa
was described as early as 1858 by Von Gaefe and was recog-
nized as having an unusual 'y high incidence anong the Jew
I sh deaf. The significance of increased consanguinity was
pointed by Lie 3reich (1861) and Hammerschlag (1907). The
di sorder was extensively docunented by Usher (1914.) who
enphasi zed its genetic nature. Its preval ence anong pro-
foundly deaf children has been estinated by a nunber of

I nvestigators at 3-10 percent (Vernon 1959, Fraser 1964).

In 1977, Devenport and Qrenn studi ed the heterogeneity
of Wsher's Syndronme and separated it into 4 distinctinct

entities.

Type |: is characterized by profound congenital deaf-
ness wth onset of retinitis pignentosa by 10 years of age.

It constitutes 90%of the syndrone.

Type Il: is characterized by noderate to severe con-
genital deafness, retinitis pignentosa seen in |late teens

or early twenties. This constitutes 10%of cases.

Type I11: is characterized by progressive hearing

|l oss and retinitis pignentosa occuring at around puberty.
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Type I, 1l and |11 exhibit autosonal recessive inheri-
tance while type IV is conpatable with X Iinked inheritance

and exhibits a phenotype |like Type IT.

3.1.1. Characteristics:

1. Autosonmal recessive inheritance

2. Progressive Visual loss with retinitis
pi gnent osa.

3. Mental retardation and 1 or Psychosis
(Cccassi onal | y)

4. MIld ataxi a.
3.1.2. Auditory system

Q ol ogi cal examnation: No abnornal findings

were report ed.

Inner ear: Tenporal bone changes involving the
cochlea and its nerve and vascul ar supply have
been reported by Nager (1927) Buch and Jorgenson
(1963) These changes were typical of the

Schei be type.

Hearing: Congenital noderate to severe sensori -
neural hearing | oss. About 90%of cases reported
had severe bilateral congenital deafness,

whereas 10 per cent had noderate sensori neural
hearing | oss, nore narked in the higher frequen-
cies (Hallgren, 1959) Lander and Fei nnesser (1956)
Kl oepper et al 1966, Mleod et al (1971). SIS

scores were positive in the higher frequencies and
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Bekesy tracings were type |1, suggesting a cochl ear
origin for the deaf ness.

Vestibular system \Vestibular responses to caloric
testing generally abnormal suggesting defective ves-
tibular function (Hallgren, 1959; Verson, 1959,

Ml eod (1971). Wiether vestibular or cerebellar
abnornalities are the cause of unsteadi ness is not
clear. But nost investigators suggest |abyrinthine

anonal i es.

3.1.3 Treatnment and Prognosis :

In nost cases the deafness is so severe that the
use of hearing aid is not possible. There is no

treatment for retinitis pigmentosa.

3.2 Retinal degeneration, diabetes neliitus , obesity
and Sensorineural hearing |oss(A strpm Syndrone)

This syndrone was found in a Swedi sh kindred by
Alstrom Hallgren, Nlsson and Asander (1959). Qher cases
were described by Kl ein and Ammann(l 989), Winstein et al
(1969), Listaet al (1972), Goldstein and Fi al kow (1973)
Edwards et al (1973).

3.2.1 Characteristics :

Aut osonal recessive inheritance.

Onset ia infancy of retinitis pigmentosa wth
| oss of central vision.

Onhset in childhood of diabetes nellitus.
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Transi ent obesity

nset in the second decade of posterior cortical
cat ar act.

(nset of neuropathy in the third decade.
Acant hosis mgri cans.

Auditory system

No report of otologic examnation and tenporal

bone hi st opat hol ogy was present ed.

Heari ng: Late chil dhood onset of progressive
sensorineural hearing | oss.

Sensorineural hearing | oss has been first noted
at about 7 years of age and has progressed be-
cling noderately severe in the second and third
decades. The Bekesy, tone decay and SISl tests
suggest cochl ear involvenent ((oldstein and Fial -
kow 1973).

Vesti bul ar system No vestibular findings have
been nenti oned.

Treatnent and prognosi s:

A Hearing aid nmay be used for progressive hearing
| oss. Cataracts nmay be inproved by renoval of
the |l ens, obesity nay be controlled by diet, the
di abetes nellitus by appropriate nedical therapy.
Prognosis is poor, since vision and hearing dete-
riorate progressively. Life span may be shorte-

ned by renal dysfunction.
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3.3 Retinitis Pignentosa, Nystagnus, Hempl egic

M graine and Sensorineural deafness

(M grai ne Syndrone).

Young,

Leon Balth and Geen (1970) reported a syndrone

in 4 nmenbers of a famly who were affected by hem pl egic

mgrai ne and nystagnus. Two of these individuals also had

sensori neur al

deafness and retinitis Pigmentosa.

3.3.1 Characteristics:

1. Autosonal domnant inheritance with variabl e
expressivity.

2. Retinitis pignentosa

3. Hemplegic nigrai ne preceded or acconpani ed
by sensory and notar phenonena.

4. Jerki ng nyst agnus.

3.3.2 Auditory system

3.3.3

No abnornalities of the conducting apparatus
were reported. H stopathol ogi cal studies of
tenporal bone were not nentioned.

Hearing: Bilateral sensorineural hearing |oss of
70-80 dB in the frequency ranges of 750 to 4000Hz
was denonstrated. There Was good speech discri -
mnation bilaterally, no tone decay and type II

Bekesy audi ogr ans.

Vesti bul ar system Vestibular studies were not

ment i oned.

Treatment and Prognosi s
Hem pl egic mgraine can be treated wi th nethy-

sergide. Deafness can be |essened by using a
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hearing aid. Retinitis pignmentosa and jerking
nystagnmus cannot be treated.
Life span is not apparently shortened. Bl ind-

ness and deafness are progressive.
3.4 Retinitis Pigmentosa, Progressive quadriParesis
Ntal retardari on and Sensorineural deal Ness

This syndrome was first described in 2 male sibs
by Gorden, Capute and Konigsmark (1976).

3.4.1 Characteristics:

1. Probabl e autosomal recessive transm ssion.
2. Progressive retinitis pignentosa.

3. Progressive quadriparesis.

4. Marked nental retardation.

3.4.2 Auditory system

Q ol ogi ¢ exam nations showed no abnormalities.

No hi stopathol ogic findings of the tenpora
bone were presented.

Hearing: Moderate sensorineural hearing | oss.
Audi onetric testing was sonewhat difficult in
these nmentally retarded brothers. EEG audio-
metry reveal ed noderately severe sensorineura

hearing loss at least in the higher frequencies.
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Vesti bular system Caloric vestibular tests

showed no abnornalities.

3.4.3 Treatnment and Prognosis

S nce nental deficiency is rather severe,
hearing aids are of limted useful ness.
The di sease appears to be very slowy pro-

gressive, resulting in conplete debility.

3.5 Gockavne Syndrome

A di sease characterized by cachectic dwarfism
wi th senile appearance, nental retardation, retinal degene-
ration, and noderate sensorineural hearing | oss was descri bed

in two sibs by GCockayne (1936). S nce then, over 30 cases

have been publi shed.

3.5.1 Characteristics

1. Autosonal recessive transm ssion.

2. Visual lesions leading to blindness.

3. (nset ininfancy of growh retardation
wi th | ack of subcutaneous fat and ske-
| etal abnornalities including thickened
skul |l and kyposi s.

4. Joint contractures

5. Early arrest of nental devel oprent.

6. Light sensitive dermatitis involving the
face and hands.
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3.5.2 Auditory system

No external and mddle ear abnornmalities were
reported. No histopathol ogic Studies were
descri bed.

Hearing: Mderate to severe sensori neur al

hearing | oss. Mst patients have nornal hear-
ing at birth, but usually devel op a noderate
to severe sensorineural hearing | oss during
chil dhood (Schon enberg & Frohn 1969). Hear-
ing loss was sonewhat variable in different
patients, as reported by Mac Donald et al
(1960) and Mossy (1967).

Vesti bul ar system Vestibular systemtesting

has not been descri bed.

3.5.3 Treatnent and Prognosi s:

Little can be done for the visual |oss. Mental
defi ci ency precludes the success of hearing aid.
S nce exposure aggravates the dernmatitis, the
pati ent should be protected from sun.

Prognosis is poor, with severe blindness and
deaf ness usual | y devel opi ng and co-ordi nation
deteriorating. During second or third decade
pati ent may becone bedridden. Death usually

occurs prior to the 30th year of life.
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3.6 Refsum Syndrone
(Heredopat hia atactica, Polyneuritiforms)

A syndrome characterized by retinitis pignentosa,
hypertrophic peripheral neuropathy with both motar and sen-
sory | osses, ataxia and at times, sensorineural hearing |oss
was first roughly described by Refsum (1946) in 2 unrelated
Norwegian famlies. Over 50 cases have been reported sub-
sequent|y.

3.6.1 Characteristics:

1. Autosonal recessive inheritance.

2. Progressive retinitis pigmentosa with constricted
visual fields and night blindness.

Hypertrophi c peripheral neuropat hy.

3
4. M1d cerebellar ataxia and nystagmus.
5. Increased plasma phytam c acid.

6

| cht hyosi s of skin.

3.6.2 Auditory system

No external and mddle ear abnormalities were
descri bed.
| nner ear: Collapse of Reissner's menbrane,

degeneration of the stria vascularis, atrophy
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of organ of corti and loss of spiral ganglion
cells, were the tenporal bone abnornalities
descri bed by Hall pike (1967) in a patient

wi t h Ref sum syndr one.

Hearing: Progressive sensorineural hearing

| oss in about hal f of those affected(3ergstnark
and D upesland, 1968). ten the hearing | oss
IS nore severe on one side than on the other.
There is mld variation in the degree of deaf-
ness in different affected individuals. Hearing
| oss nost often begins in second or third decade
of life and progresses slowy, involving the

hi gher frequencies in particular. Tone decay and
speech di scri mnation have been nornal .

Vestibular system Caloric vestibular tests have

been normal (F emng, 1957; Bergsnmark and D upes-
| and, 1968).

3.6.3. Treatnent and prognosi s:

Hearing may be inproved by hearing aid.

The course is variable. Usually there is progre-
ssion of neurologic deficits resulting in conplete

I ncapaci tation. Anong reported cases, 20%di ed
inthe first decade, 30%in the 3rd decade, 20%

in the 4th decade and 10%in the 5th decade of |ife.
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3.7 lInverse retinitis Pigmeptosa, hvposonadi um and
Sensorvneur al_dear ness

Reinstein and Chal fin (1971) reported a syndrone
of inverse retinitis pignmentosa, hypogenitalismand senso-

rineural deafness in tw fenmale and one nale sib.

3.7.1 Characteristics:

1. Autosonal recessive inheritance

2. Inverse retinitis pignentosa, early |oss
of central vision, preference for dim
i1 lum nation.

3. Hypogonadi sm

3.7.2 Auditory system

No external ear and mddle ear abnornalities
or inner ear findings were descri bed.

Heari ng. Progressive sensorineural hearing

| oss with onset ranging from 11l years of age
to 40 years. In nost cases hearing |oss
slowy progressed to severe SN |o0ss nore
marked in higher frequencies.

Vesti bul ar system Vestibular studies were

not nenti oned.

3.7.3. Treatnent and prognosis:

Harnmone treatnent to initiate pubertal changes.
Hearing aid may be useful .

I mpai red vision, usually appearing in the third
decade, progressively deteriorates to severe

| oss over the next decade.
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Retinal changes, nuscul ar wasting, nenta
retardati on and Deal ness (snall syndr One)

A syndrone including deaf ness, retinal detach-
ment, rnuscul ar dystrophy and nental retardation
appearing in 4 of 7 sibs were described by

smal | (1968).

Characteristics:

1. Autosonal recessive inheritance.

2. Retinal changes including tortuous vessels
and exudative retinitis.

3. Mdderate to severe nental retardation.

4. Miscl e weakness and wasting involving the
face, trunk and extreneti es.

5. MId but progressive ataxia.

Auditory system

No external or mddle ear abnornalities were
described. H stopathological findings intem
poral bone were not nentioned.

Hearing: Mderate to severe hearing | oss was
noticed in all of the affected children. e
Sib was deaf frombirth, while in other hear-
ing | oss was not noticed until 9 years of age.
No puretone or other audionetric tests were

descri bed.
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Vesti bul ar system No vestibular findings were

present ed.

Treatnent and prognosi s

Patients should be referred for opthal mc treat-
nment, use of hearing aid nay be consi dered.
Prognosi s is poor due to progressive eye changes
and nmental retardation.

O yptopthal ma syndrone and m xed deaf ness

First described by Zehender (1872). About 60

oases have been reported so far under a variety of nanes.

(Chial, 1883; H sching, 1914; Qipta and Saxena, 1962;

Sugar, 1968; Schonerberg, 1973 and Shashi kapoor, 1979).

3.9.1

3.9.2

Characteristics:

1. Autosonal recessive inheritance

2. Unilateral or nore often bilateral extension
of the forehead to conplete cover the eye/
eyes.

3. Valuable soft tissue syndactyly of the fingers
and/ or toes.

4. Col oboma of the nasal al ae.
5. Various urogenital anonali es.
6. Abnornal hair |ine.

Auditory system

External ear: The pinnae were small, poorly

nodel ed or posteriorly rotated in 30%of cases.
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The skin of the upper part of the helix was co-
monly continuous with that of scalp. The ex-
ternal auditory canals were often narrowed or
conpletely stenotic in the outer third to outer
hal f (Chari, 1883; Qpta & Saxena, 1962; Fraser,
1963; Ehl ers, 1966; Francon, 1969; Schoaenberg,
(1973). Narrow ng or stenosis nmay occur bil a-
terally, even though the cryptothal nos is uni-

| at eral (Schonenberg, 1973).

M ddl e-ear: Gssicles have been noted to be mal -

forned (ide and Wl | schl aeger, 1969).

Inner ear: The same authors found the internal
auditory canals to be normal. No inner ear

pat hol ogy was descri bed.

Hearing: M xed, but nostly conductive deaf ness
was not ed.

Vesti bul ar system No studi es have been reported.

Treatnent and Prognosi s:

Surgical correction of cryptopthal nos has been
uniformy of no avail. The cutaneous syndactyly
If severe nay be corrected by plastic surgery,
surgical correction of stenotic ear canal, and

ossi cul ar defects may be consi dered.
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3.10 Mopia, Cataract, Saddle nose and Sensori neural
hearing LOSS (Marshall Syndrone),

Seven nenbers in four generations of a famly
studied by Marshall (1958) had a syndrome that included
saddl e nose defect, congenital and juvenile cataracts,
nyopi a and sensorineural hearing | oss. Another kindred
was reported by Ruppert et al (1970), and Zellweger et al
(1974).

3.10.1 Characteristics:

1. Autosomal dom nant transm ssion

2. Severe nyopi a.

3. Congenital and Juvenile cataracts.
4. Saddl e nose defect.

5. Various skeletal abnormalities.

3.10.2 Auditory system

No external, mddle or inner ear abnornalities
were reported.

Hearing: Early onset progressive noderate sen-
sorineural hearing | oss.

Audionetric tests were reported as show ng
about 50 dB mxed or nostly sensorineura
hearing loss in several nenbers by Marshall
(1958). Ruppert et al (1970) noted noderate

hi ght one sensorineural |oss, while Zellweger
et al (1974) reported 30-60 dB sensori neural

hearing loss in the affected nenbers.
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Vesti bul ar system Ruppert et al (1970) reported

nornmal vesti bul ar findi ngs.

3.10.3 Treatnent and prognosi s:

Cataracts should be renoved, and nyopia corrected
and hearing aids shoul d be enpl oyed. Maxi | | of aci al
surgery can correct the mdface hypoplasia for

| nproved appear ance.

Deaf ness is progressive.

3.11. Myopi a, Bue Sclerae, Marfanoid Habitus and
sensori neural deaf ness

Val ker (1971) described this syndrone in three

or four possibly four generations.

Characteri stics:

1. Autosonmal dom nant inheritance.
2. Myopia blue sclerae and occassional |l y Keretoconus.

3. Arachnodactyly and | oose | oi nt edness.

3.11.2 Auditory system

QG ol ogi eal examnation indicated no abnormality.
No hi st opat hol ogi cal studies of inner ear were
descri bed.

Heari ng: Progressive sensorineural deafness

that is nore narked in the higher frequencies.

Vestibular system Studies were not descri bed.
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3.11.3 Treatnent and prognosis:

Hearing | oss may be mnimzed by use of hearing
ai d.
Thi s disorder is not crippling.

3.12 Mopia, Peripheral neuropathy, skeletal abnornalities
and Sensorineural deafness (Hynn Ard Syndrone)

This syndrome was described in 15 nenbers of a
famly by Flynn and Aird in 1965. Bilateral
S.N hearing | oss and nyopi a devel oped in the
first decade of life with Ataxia, Periphera
shooting pains, joint synptons and cerebral
changes followng in the second and third

decades.

3.12.1 Characteristics:

1. Domnant transmssion with variable expre-
ssivity.

2. Eye defects including nyopia, cataracts and
retinitis pignentosa

3. Peripheral neuropathy with shooting pains,
sensory | oss and weakness.

4. Skeletal abnormalities including Kyphoscoliosis

5. Central nervous system invol venent i ncl uding
pecul i ar sei zures and abnornmal EEG findi ngs.
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3.12.2 Auditory system

External, mddle and inner ear abnornalities
were not nentioned.

Hearing: Bilateral sensorineural hearing | oss
was variable in different affected persons,
beginning in the first decade and progressing
either slowy or noderately rapidly to severe
deaf ness by the second to sixth decades.

Vestibular system No vestibul ar findings

wer e descri bed.

3.12.3 Treatnent and Prognosis:

The nyopi a can be corrected by gl asses, and the
hearing | oss can be mnimzed by a hearing aid.
Hearing add visual |oss caused severe disability
early in life. The slowy progressive neuropathy
may have been a factor in sone of the patients
devel opi ng pneunoni a, thereby shortening the

life span.

3.13 M/opi a and Congenital Sensorineural Hearing | oss

A conbi nation of congenital sensorineural hearing
| oss, nyopia and low intelligence was described in a sibship
by El dridge, Berlin, Mney and McKusi ck(l968), who studied an

Amsh famly in which four of seven sibs had this syndrone.

3.13.1 Characteristics

1. Autosonal recessive transm ssion

2. Congenital severe nyopia

3. n?#d intell ectual inpairnment in sone
affected per sons.
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3.13.2 Auditory system

QG ol ogi c exam nati on reveal ed normal external
auditory canal s and tynpani c nmenbr anes.

No inner ear abnornalities were nentioned.
Hearing: Congenital noderate to severe non-
progressi ve sensorineural hearing | oss.

Puret one audi onmetric tests showed a 30 to
1000B sensorineural hearing | oss, which was
nore narked in the higher frequencies. SIS
test in one child was positive suggesting a
cochl ear | ocus for the hearing | oss.

Vesti bul ar systens Cal orie vestibular tests

showed nornmal vestibul ar function.

3.13.3 Treatnent and prognosis:

Affected persons can be aided by glasses for
extrene nyopia and by a hearing aid for the
sefere hearing | oss.

M/opi a and hearing | oss are non-progressive.

So prognosis is fairly good,

3.14 M/opi a, Secondary tel ecanthus (Hypertelorism
and congenital sensorineural deafness:

Hol nes and Schepens (1972) reported a sister

and brother with severe eye abnormalities, telecanthus and
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congeni tal sensorineural deafness. The sane children were

reported by Mirdoch and Mengel (1971) and by zer (1974).

3.14.1 Characteristics:

1. Autosonmal recessive inheritance
2. Secondary tel ecanthus and prom nent brow

3. Myopi a, choroidal atrophy, cataract, iris
hypopl asi a and possibly retinal detachnent.

3.14.2 Auditory system

No data regarding external and mddl e and inner
ear abnornalities were presented.

Hearing: Both sibs had severe congenital sne
sensorineural deafness. No other data were
present ed.

Vesti bular system No vestibular tests were

descri bed.

3.14.3 Treatnment and Prognosi s:

Hearing aid nay be used if necessary, eye
abnornal ities require opthal nol ogi c consul tation.
Prognosis is vari abl e.

3.15 otic Atrophy, Pol yneuropathy and Sensori neura
Deafness (Rosen berg - Chutorian syndrone

A syndrone characterized by pol yneuropat hy, optic

atrophy and sensorineural hearing |ossvas descri bed
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by Rosenberg and Chutorian (1967). S mlar cases were repor-

ted by Iwashita et al (1970), Taylor (1912) and Jequi er and

Deonna (1973).

3.15.1 Characteristics:

3.15.2

3.15.3

| . X Iinked aut osonal recessive transm ssion

2. Progressive visual loss with optic atrophy
begi nning at about 20 years of age.

3. Progressive peripheral pol yneuropathy be-
ginning in early chil dhood.

Auditory system

No external, mddle or inner ear abnormalities
wer e menti oned.

Heari ng: Progressive sensorineural hearing |oss
| eading to severe deafness by 6 years of age.
(Rosenberg and Chutorian, 1967).

Iwashita et al (1970) noted SN hearing |oss
in that patient at around 15 years of age.

Vesti bular system No vestibular tests were

descri bed.

Treatment and Prognosi s:

A hearing aid nay be useful during the first
few years of life.
Prognosis i s poor because of progressive

nature of hearing | oss and visual problens.
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3.16 ptic atrophy, Juvenile diabetes and sensori -
neural hearing | oss:

Several famlies have been described in which
sibs had a syndrome conprising optic atrophy, progressive
sensorineural hearing |oss and diabetes nellitus (Barjon
et al 1964, Rose et al 1966, Herrera Ponbo et al 1971,
Moore 1971, Stevens and Macfayden, 1972).

3.16.1 Characteristics:

1. Autosonal recessive transm ssion.

2. (nset in childhood of progressive visual
| oss due to optic atrophy.

3. Dabetes nellitus with onset in the first
or second decade.

3.16.2 Auditory system

QG ol ogi c exam nation reveal ed no abnornality.
Hearing: Hearing difficulty has been noted as
early as in the first fewyears of life. (Shaw
and Duncan 1958, Herrera Ponbo et al 1971).

Deaf ness becones progressively worse, resulting
in bilateral symmetrical noderate to severe sen-
sorineural hearing loss in the second decade

(I kkos et al 1970, Cordier et al 1970, More
1971, Stevens and Macfayden 1972; Saucer et al
1972) .
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There nmay be sone variation in age of onset

and severity of hearing lass, it is nore narked
at higher frequencies,other audionetric tests
were not descri bed.

Vesti bul ar system \Vestibular tests on 10 and

13 year old brothers showed di mni shed vesti bul ar

reaction (Barjon et al 1964).

Treatment and prognosi s

Medi cal therapy for diabetes nellitus has been
quite effective. (besety was treated by diet or
insulin. Little can be done for optic atrophy
al though the sensorineural hearing |oss can be
mnimzed by a hearing aid.

Al t hough patients develop a severe visual and
hearing | oss by mddl e age, their span was

pr obabl y nor mal .

Progressive optic atrophy and congenital sen-
sori neural deaf ness

Koni gsmar k, Khox, Hussels and Mbses (1974)

reported a syndrone of congenital severe sensorineur al

deaf ness and progressive mdlife visual failure due to

S mlar cases were described by Gernet

et al (1968).



56

3.17.1 Characteristics

1. Autosomal dom nant transm sSi on

2. Progressive optic atrophy

3.17.2 Auditory System

3.17.3

No external and mddle ear abnornalities were
descri bed.

Inner ear: Tenporal bone tonograns were nornal .
Hearing: Severe congenital bilateral sensori-
neural hearing | oss nost nmarked in the md-
frequenci es was not ed.

In the son, the defect was greater than 90dB
inall frequencies. 1In other affected relatives,
there was sonme mld residual |ow frequency hear-
ing (Konigsmark et al 1974).

In the kindred docunented by Mchal et al (1968)
all affected persons were deaf mutes.

Vesti bul ar system Vestibular testing indicated

no spontaneous or positional nystagnus. The
opt oki netic responses were nornmal, and caloric
vestibular tests were bilaterally active and
normal in both Kindreds.

Treatnent and prognosi s:

Hearing aid is generally usel ess because of the

severity of congenital deafness. No treatnment

for optic atrophy.
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Prognosis is not good, as the vision decreases
progressively frommdlife.

3.18 Qptic atrophy, ataxia and progressive sensori -
neural hearing | oss

A syndrone characterized by progressive optic
atrophy, progressive sensorineural hearing |oss and ataxia
occuring in a father and in six of his nine children was

descri bed by Sylvester in 1958.

3.18.1 (haracteristics:

1. Autosomal dom nant transm ssion with
vari abl e age of onset.

2. Progressive visual loss due to optic
at rophy begi nning in chil dhood.

3. A Variable degree of ataxia, particularly
I nvol ving the | egs.

4. \%akness and nuscl e masting, particularly
i nvol ving the shoul der girdle and hands.

3.18.2 Auditory system

External, mddle and inner ear abnornalities
were not nentioned.

Hearing: Mbderate to severe progressive sen-
sorineural hearing | oss begi nning in chil dhood.
No further audionetric findings were descri bed.

Vestibul ar system No vestibular findings were

not ed.
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3.18.3 Treatnent and prognosi s:

Little therapy other than a hearing aid for

the auditory | oss can be given.

The onset of synptons are was variable. In
father, the slow progression of the disorder
resulted in severe hearing | oss and poor vision
in mddle age. In children the age of onset
ranged from?2¥%to 9 years, w th death occuring

between 8 nonths and 4 years after onset.

3.19 ptico Cochleo dentate Degeneration

A syndrone characterized by progressive visua
and sensorineural hearing |oss and progressive
spastic quadriplegia was reported in tw nale
Sibs by Miller and Zeman (1965). S mlar cases
were described earlier by Meyer (1949), Levy
(1951) and Hasaerts (1957).

3.19.1 naracteristics:

1. Autosonal recessive transm ssion

2. (nset in infancy of progressive visual |oss
due to optic atrophy.

3. (nset in infancy of progressive spastic
guadri pl eqi a.

4. Progressive nental deterioration.

3.19.2 Auditory system

No external and mddl e ear abnornalities were

reported. H stopathol ogi cal studies reveal ed
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cochl ear and dentate degeneration and neural

| oss have been found in the nedial |emiscal

syst em

Hearing: Hearing was consi dered nornmal during
the first year of Iife. Because of nental dete-
rioration it was |npossible to determne whet her
they could hear. The age at which hearing | oss
becanme evident varied, but in nearly all patients
deaf ness occured during the first decade of life.
Hearing deteriorated resulting in severe deaf ness.

Vesti bul ar system Eval uation could not be ca-

rried out.

3.19.3 Treatnent and prognosis: No treatnent is known,

d the nine possible cases, five have died,

four before the twelth year of life. The blind-
ness, nental retardation and neurologic deficits
do not permt any normal function.

3.20 Iris dysplasia, Ccular Hypertelorism Psycho-
notor refardail on and Sensori neural  dear ness.

De. Hanwere, Leroy, Adriaenssens and Henle (1973)
described this syndrome in tw generations. A simlar disorder

was reported by Van Noorden and Bailer (1963).

3.20.1 Characteristics:

1. Autosomal dom nant i nheritance.

2. Reger's nesodernmal retardation.
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3. Hypertelorism

4. Psychonotor retardation

5. Hypotoma with joint hypernobility.
3.20.2 Auditory system

No external /mddl e/inner ear abnornalities were
reported. MId sensorineural deafness was noted
in each patient. No other data is avail abl e.
Vesti bul ar system Vestibul ar studies were not
ment i oned.

3.20.3 Treatnent and prognosi s:

Esotropia and gl aucona, if present should be
correct ed.

Prognosi s depends largely on the degree of psy-
chonotor retardation.

3.21 Congeni tal corneal dystrophy and progressive
Sensory Neural hearing | oss (Harboyan syndrone)

The conbi nation of congenital corneal dystrophy
and progressive sensorineural hearing |oss was described in
two of ten sibs froma first cousin mating and in one of ten
sibs fromanother first cousin mating by the sane father.

(Harboyan et al 1371).

3.21.1 Characteristics:

1. Autosonal recessive transm ssion

2. Congenital dystrophy with slow progression.
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3.21.2 Auditory system

No external or mddle ear abnornmalities were
descri bed.

Hearing: Sensorineural hearing | oss was first
noticed in patients at the age of 10 to 25
years, the loss slowy progressed. Speech
discrimnation was 90 percent to 100 percent
and SISI and tone decay tests were negati ve.

Vestibular system Caloric vestibular tests

were normal in all three patients.

3.21.3 Treatnent and prognosi s:

Corneal transplants and treatnent for the

gl aucona was clearly indicated. A hearing
aid should be enpl oyed.

The loss of vision and hearing is slowy pro-
gr essi ve.

3.22 Famlial Corneal degeneration. Abnornal cal cium
Met abol T Sm and hearing 10SS (FalTernman syndrone)

A syndrone conprising ribbon |ike degeneration
of the cornea, hearing | oss and abnormal cal ci um netabolism
occuring in three of five brothers was described by Hall ernman

and Doering (1964).
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3.22.1 Characteristics:

1. Possible autosonal dom nant transm ssion
with variable expressivity.

2. R bbonlike degeneration of cornea with
onset in the later decades.

3. Abnornal cal ci um netabol i sm characterized
bK prolonged transit tine of calciumin
the nmetabolically active pool.

3.22.2 Auditory system

No external or mddle ear abnornmalities were
descri bed.

Hearing: Hearing | oss was noted in each of 3
brothers. Age of onset, severity of hearing
| oss or passible progression of hearing |oss
was not nentioned.

Vesti bul ar system No vestibular tests were

ment 1 oned.

3.22.3 Treatnent and prognosi s:

Patient should be referred for opthal mc treat-
ment. Hearing aid may be enpl oyed, if hearing
| 0ss i s severe.

Apparently, this disease appears in the |later

decades of life and is slowy progressive.

3.23 Noori e syndrone(Qccul oacousti co cerebral degenera-

Tion)

A syndrone characterized by |lens opacities,

atrophic irises, and proliferating retiolental nass was
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probably first described by Fernandez - Santos (1905),
al though clarke (1898) may have noted it earlier* Noorie
(1927) reported two affected famlies. Subsequently many
famlies were described by Warburg (1966) and Brini et al
(1972).

3.23.1 Characteristics:

1. X Linked recessive transm ssi on

2. Eye changes, including retinal glial
proliferation, cataract and m cropht hal ma

3. MId to severe nental deficiency in about
two thirds of the cases.

2.23.2 Auditory system

No external and mddle ear abnornalities were
report ed.

Hearing: MId to severe sensorineural hearing

|l oss is seen in about one third of the patients.
Audi ograns showed a 20 to 100 dB, usually symre-
tric Sensorineural hearing |oss. Hearing | oss
devel oped in the 2nd or 3rd decade and progressed
slowy (Sarburg 1966).

El ectrocochl eography and 3rai n stem evoked res-
ponses revealed the hearing | oss to be of coch-
| ear origin wth no involvenent of brain stem

(Parving et al 1978).

Vesti bul ar system Vestibular tests were not per-

formed by Warburg (1966) because several patients

had nystagmus and sone had enucl etati on.
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3.23.3 Treatnent and prognosis:

The occasionally occuring eye pain is relieved
by enucleation. Hearing aid may be effective

for hearing |l oss, if severe nental retardation
does not preclude its use.

Prognosis is poor. Al affected persons becane
blind. The oligophrenia is progressive, wth
affected children appearing nentally nornal for
only the first one or two years of life. Several
patients with acute psychosis have died in

mental institutions.

3.24 Ker at oconus, blue sclerae, Loose |iganents and

conducti on deaf ness:

A syndrone including Keratoconus, blue sclerae,
m ddl e ear conduction defects and spondyl olisthesis was reported
In sibs by Geenfield, Romano, Stein and Goodman (1973). Oy
these authors and Behr (1913) noted hearing | oss. Lanba et al

(1971) docunented anot her exanpl e.

3.24.1 Characteristics:

1. Autosonal recessive inheritance

2. Keratoconus or keratoglobus with thin fragile
cor nea.

3. Blue Sol era

4. Loose |iganents.


Venu


Venu

Venu
conduction
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3.24.2 Auditory system

No external ear or inner ear abnormalities
wer e descri bed.
Mddl e ear: Bilateral otosclerosis was estab-

| ished by Geenfield et al (1973). No other

defects were reported.

Hearing: Bilateral conduction deaf ness begi nni ng
between 10 years and 15 years of age was descri -
bed by Geenfield et al (1973), 3ehr (1913) and
Lanbe et al (1971).

Audi onetry di scl osed air/bone threshol ds of

45/ to 60/ 15 to 20 dBin one sib and 60/ 30DB

| oss bilaterally in another sib (QGeenfield 1973).

3.24.3 Treatnent and prognosis:

St apedectony wi || inprove hearing, contact |ens

can be effectively enpl oyed for keratoconus.

The outl ook for these patients is generally good.
3.25 Progressi ve external opthal nopl egia, retinal

pl gnentary degeneration, Cardi ac conductlon
defects and mxed hearing | oss (Kearns syndrone)

Kearns and Sayre (1958) first described a syn-
drone of retinitis pignmentosa, external opthal nopl egia, and
conplete heart block in two unrelated patients. Subsequently,

Kearns (1965, 1966) added an additional nine patients six
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with "conplete" syndrone and three with "inconpl ete" syndrone.
Addi tional cases were reported by Jager et al (1960), Drach-
man (1968), Danta et al (1975) and Gadoth (1976).

3.25.1 Characteristics:

1. Hereditory is not established, because all
cases described have been isol ated exanpl es.

Progressi ve external opthal nopl egi a.
Retinal pignmentary degeneration.
Ptosis of eyelids

ot i ¢ atrophy

Proptosis in sone individuals

Bul bar weakness(dysphoni a, dysphagi a & Hoar seness

©® N o o A~ w N

Cerebel | ar ataxia and corticospinal tract signs
occasi onal ly.

9. Cardi ac conduction def ects.
10. Del ayed sexual devel opnent.

3.25.2 Auditory system

No external and mddl e ear defects were descri bed.
Hearing: Hearing | oss has been of a mxed type

I n nost patients, although only sensori neural

deaf ness was docunented in a few Loss was nost
pronounced, in the higher frequencies. Bekesy

and SI S| tests reveal ed recruitnent phenonena at

hi gh frequencies but not at |ower one, suggesting a

cochlear or brain stem| esi on.
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Vestibular system Caloric testing reveal ed narkedly

di m ni shed or absent responses to vestibul ar stinmu-
| ati on.

3.25.3 Treatnent and prognosis:

Patient should be referred to a cardiol ogi st

for managenent of heart conduction defect.

Pl astic surgery nmay be required for correction

of ptosis.

The various facets of the syndrone are progressive,
I n nost cases the condition has not resulted in

mar kedl y shortened |ife span.

3.26 M scel | aneous eye .disorders in which deafness is
I nconsi stentTy associ at ed:

3.26.1 Laurence Mon B edel (Syndrone and Bardel B edel
Syndr one

Laurence Mbon Biedl Syndrone is characterized
by retinitis pignentosa, nental retardation, hypogeintalism
and spastic paraplegia. Those with the Bardet Biedl Syndrome

show obesity, retinitis pignentosa in association.

Hearing: Deafness is rarely associated with
Laurence Mon or Bardet Biedl Syndrone (Burn
1950, Garstecki et al 1972).

3.26.2 Fehr's recessive corneal atrophy
Fehr described a syndrone of corneal dys-
trophy inherited as an autosonal recessive

trait occuring at around 5-10 years of age.
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Hearing: sone children with this condition
devel op a progressive severe sensori neural

deaf ness. The only exanpl e of associ ation
of Fehr's corneal dystrophy wi th congenital

deaf ness was reported by Mro and Arerdi (1957)

3.26.3 Abducens Palsy with retracted bulb

(Duane's Syndromne)

Duane's syndrone is characterized by limted
abduction with retraction of the eyeball and
narrowi ng of the pal pebral tissue on adducti on.
I nheritance is associ ated autosomal dom nant,
unilateral in 50%of cases, with female pre-
ponderance of 3 to 2 (Livingstone & Del ahunty
1968)

Hearing: Sonetines it is associated wth deaf-
ness, either sensorineural or conductive due to
auricular nal formati ons.

Mein (1968) in analysis of 77 cases of Duane
Syndrone found two with deaf ness, while Kirkham
(1969) found 12 persons anong 112 patients to
be deaf. The type and degree of hearing | oss

was not specified.

- 00o0o-


Venu

Venu
(Duane's Syndrome)


CHAPTER |V

Genetic hearing loss wth Renal D sease

Renal nmalfornmations are al so commonly associ at ed
with deafness and are inherited. Renal diseases may be
in the formof nephritis, renal failure, heinmaturia and
urema. The early diagnosis of these renal diseases are
nost inportant, because in sone eases, it nay be so se-
vere as to threaten the life of the affected individual.
The diagnosis of renal problens are nade based on radi o-
graphi ¢ studies, fenal biopsies and various other |abo-

ratory tests.

In addition to hearing | oss, the renal diseases
may be associated with other abnornalities |ike hyper-
tension, nental retardation and genital abnornalities.

In nost of the cases, the associated deafness is sensori -

neural and slowy progressive.

The nost inportant syndrone which is associated wth
renal disease is "Aport syndrone". This syndrone is cha-
racteri zed by progressive renal in-sufficiency which may be
fatal and progressive sensorineural deafness beginning in

early teens. This is comon in nal es.
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Many of the syndrones described in this chapter,
have been reported in one or very few famlies. Mre
docunentation is necessary for definite establishnment of
these entities. However, a basic know edge of the fea-
tures of these entities will bring to I'ight many ot her
simlar disorders, and help in early diagnosis and treat-
nment of these serious diseases to reduce the ensuing

conpl i cati ons.

Nephritis and Sensorineural Deaf ness(A port Syndrone)

A port (1927) described a syndrone of chroni c neph-
ritis with intermttent or gross hematuria and progressive
renal insufficiency, progressive sensorineural deafness
and a prediction for males (20% . S nce then several hun-
dred publications have appeared on A port syndrone, which

accounts for 1 percent of genetic deaf ness.

4.1.1 Characteristics:

1. Autosonal dom nant inheritance, with
nmal es being nore severely affected.

2. Progressive nephritis with urem a.
3. Dcular lens abnormalities including

spherophaki a, |enticonus or cataracts
I n about 10%of cases.

4.1.2 Auditory system

No external or mddl e ear abnornmalities were

not ed.
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Inner ear: There are several reports concern-

i ng tenporal bone pathology in A port's syndrone.
Wnter et al (1968) found 80%Il oss of spiral
ganglion cells in the basal turn of cochl ea.

G egg and Becker (1963), Babai and 3ettez (1968)
described degeneration of striavascularis and
hair cells of organ of corti particularly in
the basal turn of cochlea. Fujita and Hayden
(1969) Westergaard et al (1972), Myers and
Tyler (1972) and Bergstormet al (1972) were
unable to find tenporal bone changes characteri -
stic of Alport syndrone.

Heari ng:

There is narked variation in the degree of deaf-
ness. Symmetric progressive sensorineural hear-
ing | oss, nore often in the mddle of high fre-
guenci es, usually appears during the second decade,
but is relatively mld and rarely requires a pa-
tients admssion to deaf school. (Kl otz, 1959;
Johnson and Hagan, 1965, Gekle et al, 1969).
Hearing | oss occurs nore frequently in affected
males than in fenales (Cassidy et al, 1965;
Chricosta et al 1970; Ferguson and Rance 1972

and Hanser, 1974). Speech D scrimnation was
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usually normal. SISl test was in nore nunber

of cases, while tone decay was positive in one

or two cases, suggesting that the hearing | oss

et

Is cochlear inorigin (Spear et al 1970, Miller

al 1970).

4.1.3 Treatnent and Prognosi s:

The deafness is usually aneliorated by use of

a hearing aid. Renal transplantation should be

consi der ed.

Prognosis is variable. In sone patients the

di sease nay be mld and show practically no

effect, whereas in other patients renal failure

Is severe, resulting in early death.

4.2 Severe hypertension, renal failure, abnorna

st er oi dogenesi s, hypogenitalism and sensori -

neur al deaf ness

Hamet et

al (1973) reported 3 sibs with severe hyper-

tension, hypogenitalism renal failure and sensorineural

deaf ness.

4.2.1 Characteristics

> owen

Aut osomal recessive Inheritance.
Progressive renal failure
Severe nypertension appearing during adol escence

Hypogenitalism manifested by cryptorchidism
or primary amenorrhea.
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4.2.2 Auditory system

No external /mddl e/inner ear abnornalities

were nenti oned.
Hearing: Bilateral sensorineural deafness appear
i n childhood, and progresses to total |oss of
hearing within next fewyears. No other infor-
mati on was avai l abl e.

Vesti bul ar system No data were publi shed.

4.2.3 Treatnent and prognosi s

Hypertensi on should be treated nedically, and
use of hearing aid nay be consi dered.
Prognosis is poor. The nale and fenale sib
described by Hanet et al (1973) died of cere-
bral haenorrhage at the age of 30 and 35 years

respectively.

Chal ot- Marie - tooth syndronme, nephritis and
and sensorineural deafness (Lem eun-Neeneh syndrone)

Lem eum and Neeneh (1967) described a syndrone appear-
ing in tw famlies and characterized by chil dhood onset of
progressive distal nuscle atrophy, neuropathy w th proteinu-
ria and hematuria and progressive sensorineural hearing | oss.

A sporadi c case was reported by Hanson et al (1970).
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4.3.1 Characteristics

1. Probabl e aut osomal dom nant inheritance
2. Nephr opat hy
3. Charat-Marie-tooth syndrone.

4*3.2 Auditory system

No external or mddle or inner ear abnornmalities
were reported.

Hearing: Hearing |oss began in childhood and

was slowy progressive. Hearing |oss is node-
rate (about 50 dB) and nore marked in high fre-
guenci es (Lemeun and Neeneh 1967, Hanson et al
(1970). No other audionetric tests were report ed.

Vestibular system Caloric responses were absent

bilaterally in the boy described by Hansan et al
(1970).

4.3.3 Treatnent and prognosi s:

A hearing aid is beneficial. It is difficult
to establish prognosis, because all cases affected
wi th nephropathy were relatively young.

4. 4. Macrot hronbocyt opat hi a, Nephritis and Sensori -
neur al Deaf ness

Epstein et al (1972) reported a syndrone consisting of

giant platelets associated with thronbocytopema, nephritis

and sensorineural deafness in two unrel ated ki ndreds.
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(1975) docunented a syndrone affecting anot her
simlar manner, but there was nornal platelet

different ultrastructural norphol ogy.

Characteri stics:

1. Domnant inheritance, probably autosonal.

2. Neuropathy resenbling that seen in A port
syndr one.

3. dant platelet wth thronbocytopeni a.
Auditory system

No external or mddle or inner ear abnornalities
were descri bed.

Hearing: Audiograns reveal ed bilateral noderate
to severe sensorineural hearing | oss, nore narked
in the higher frequencies. The tine of onset
occurs between 5 and 10 years of age.

Vestibul ar system No vestibular function tests
were reported.

Treatnent and prognosi s:

Spl enectony failed to inprove the thronbocyto-
pema, renal transplantation was carried out
in the patient.

Prognosi s was poor, death formurema occured

I n sone patients.

Infantile renal tubul ar acidosis and congenital
Sensori neural deaf ness

Cohen et al (1973) reported four children, all products

of consangui neous matings in two separate subships stemmng from
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a large inbred kindred, who had congenital sensorineural
deafness and infutile renal tubular acidosis. Qher
cases were docunented by Nance and Saeeney (1971) and by
Donckel wol cke et al (1978).

4.5.1 Characteristics:

1. Autosonal recessive inheritance.

2. Infantile renal tubul ar acidosis nanifested
by hyperchlorema and an inability to acidify
the urine nornmally.

3. Gowh retardati on.

4.5.2 Auditory system

No external, mddle or inner ear structural
abnornalities were reported.

Hearing: A narked sensorineural deafness, nore
pronounced at hi gher frequencies, was denonstrated
in infancy. No other audionetric tests were reports

Vesti bul ar system No studi es have been publi shed.

4.5.3 Treatnent and prognosis:
A hearing aid was beneficial. Life expectancy
does not seemto be reduced if the disorder is
recogni zed and treated early. Gowh retardation
IS persistent.

4.6 Adolescent or young adult renal tubular acidosis
and STOW Yy progressive sensorineural  deal ness

Koni gsnark (1966) described a 17 year old girl and her
20 year old brother with renal tubular acidosis and slowy pro-

gressive sensorineural deafness that first becanme nanifest
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during adol escence. Wal ker (1971, 1974) reported those

sane sibs several years |ater.

4.6.1

4.6.2

4.6.3

Characteristics:

1. Autosonal recessive inheritance

2. MId renal tubular acidosis with onset in
adol escence or early adul t hood.

Auditory system

No external, mddle or inner ear abnornalities
wer e descri bed.

Heari ng: The Sensorineural deafness was slowy
progressive and noderate in degree, being nore
nmarked in the higher frequencies. Walker (1971)
noted hearing loss at 5 years. Speech discri-
mnation was normal and the result of the SIS
test was 100 percent, suggesting a cochl ear

| ocus for the deaf ness.

Vestibul ar system No studies have been reported.

Treatnent and prognosi s:

Hearing aid should be enployed if necessary.
Prognosis is reasonably good. Renal tubular

acidosis nay be treated effectively.

4.7 Hyperprolinema, Renal Anonalies and Hearing Loss

(Hyperprolinema type 1).

The syndrone is characterized by hyperprolinema, photo-
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sensitive convul sions, nental retardation, renal disease
and deaf ness. Mde of transm ssion is autosonal, rece-

ssi ve.

4.7.2 Auditory system

No external or mddl e ear abnornalities were
descri bed.

Inner ear : H stological examnation of organ

of corti, showed patchy | oss of ganglion cells.
Perkoff (1968) reported | oss of the inferior
olive and also diffuse | oss neurons in the cor-
tex, delayed central nyelination of white nmatter,
suggesting the possibility of a central nervous
system defect which nmanifests itself as a sen-
rineural |oss audionetrically.

4.7.3 Treatnent and prognosis:

A hearing aid may be useful, treatnment for rena
disease is not indicated except in case of urem a.
Life span is not decreased, hearing loss is

sl ow y progressive.

*4.8 Nephritis, Wricaria, anyloidosis and sensori -
neur al deaf ness (Mickl e-wel | s syndrone) .

A syndrone characterized by recurrent episodes of
fever, urticaria, progressive sensorineural hearing | oss,

anyl oi dosis and termnal urema was described by Mickle
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and Wlls (1962), Kennedy et al (1986) Manon et al (1984,
1974), Anderson et al (1967), Van Allen et al (1968),
Black (1969), Largue et al (1972), Perrotlet et al (1974),
Champi on (1975).

4.8.1 Characteristics:

1. Autosomal dom nant transm ssion with
variable expressivity.

2. Adol escent onset of recurrent episodes
of urticaria, fever and [inmb and joint
pai n.

3. Aqyloidosis resul ting in neuropathy
and urem a.

4,8.2 Auditory system

No external and mddle ear abnormalities were
descri bed.

| nner ear: H stopathologic exam nation of inner
ear showed absence of the organ of corti and
vestibul ar sensory epithelium atrophy of the
ccchlear nerve and ossification of the basilar
menbrane (Mickle and Wells 1982), Legent et al
(1976) found no characteristics pathological
findings.

Hearing: Hearing |oss usually appears in childhood
or adol escence, progressing slowy to severe |oss
in the 3rd or 4th decades of life. Progressive

sensorineural hearing loss of noderate to severe
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degree has been reported by Mickle & Wl | s(1962)
Kennedy et al (1966), Anderson et al (1987),
Black (1969), Perrotlet et al (1974). GConduction
nay be inpaired in certain cases, either in iso-

| ati on or associated wi th perception inpairnent.
(Legent et al 1976).

Vesti bul ar systens:

No vestibular findings have been report ed.

Treatnent and prognosi s:

Deaf ness may be hel ped by hearing aids. Anerson
et al (1967) reported relief fromlinb pains with
40- 60ng of predni sone daily.

Prognosis is poor. Hearing |oss slowy progresses
resulting in severe deafness in all patients.

Renal, Genital and Mddl e ear anonalies

A syndrone characterized by renal hypopl asi a,
internal genital nal formations, and nal f or na-
tions of the mddle ear appearing in 4 fenal e
si bs was described by Wnter et al (1968). A
second famly with the same syndrone was re-

ported by Turner (1970).

Characteristics

1. Autosonal recessive transm ssion.

2. Unilateral or bilateral renal hypopl asia
or agenesi s.
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3. Variable involvenent of the genital system
wi t h occasi onal hypopl astic ovaries, tubes or
vagi na.

4.9.2 Auditory system

External ear: External auditory canals were

narrowed, ow set ears was reported by Wnter
et al 1968.

Mddle ear : Unilateral endaural surgery reveal ed

a nmalformed incus with fixation of the nall eus
and incus in the artic. |In another case tynpa-
not ony reveal ed an absent i ncus.

Inner ears : No inner ear abnornmalities were

descri bed.

Hearing: Mderate to severe conductive hearing

| oss due to the nal fornation of the ossicles was
reported by Wnter et al (1968) and Turner (1970).
Vesti bul ar system Vestibular ey function tests
were not reported.

4.9.3 Treatnent and prognosi s:

Hearing | oss can be inproved by mddl e ear surgery
for the osslcular abnornmalities. The vagi nal

apl asi a should be corrected by plastic surgery.
There is noderate variation in the degree of
severity of the lesions in affected persons. |If

a single kidney is involved, a patient can live

an essentially nornmal life.
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Renal Disease, Digital anomalies and Conduction

Hearing LoSS

A syndrome characterized by renal anomalies, nephrosis,

digital anomalies, cleft uvula and conductive hearing |oss

was described

by 3raun and Bayer (1962) in five male sibs.

4.10.1 Characteristics:

1. X linked or autosonal transm ssion.

2. Shortened bul bous thunbs and hal |l uces with
bi furcation of the distal end of the term-
nal phal am

3. Renal anomalies including ureteral constric-
tions and duplication of the renal pelvis.

4. Bifurcation of the uvul a.

4.10.2 Auditory system

4.10.3

No external /mddl e/inner ear abnornalities were
descri bed.

Hearing: Congenital noderate to severe conductive
hearing | oss was noticed in affected nenbers,

QG her audionetric tests were not report ed.

Vesti bul ar systens : No vesti bul ar findi ngs were

descri bed.

Treatnent and prognosi s

Extensive nedical care for the nephrosis is inpor-

tant. Hearing aid nay help the patient with

Hearing | oss.

Prognosi s rather poor because of the renal disease.

-000-



CGHAPTER V

Genetic hearing loss with integunentary system di sease.

There are nmany types of integunentary system di seases
associ ated with deaf ness which are inherited. These usually
mani fest thensel ves as pignentary changes of the eye and
various types of al banism They can be di agnosed rather
easi | y because of skin, nail or hair changes that occur

along with the generally severe hearing | oss.

VWar denburg syndrone is by far nost outstandi ng
of these, and is seen quite commonly in schools for the
deaf. This accounts for 2 percent of the congenitally

deaf .

Many of the other disorders discussed in this chapter
have been described in only one or perhaps a few famli es.
However a know edge of the basic features of these syndrones
should bring the light nmany other cases of these rarer dis-

orders.

5.1 \Wardenburg Syndrone:

The characteristic features of this syndronme have

been wel | docunented in the literature.

Al though certain aspects of this disorder were described

by Vander Hoeve (1916) and by Mende (1926), the syndrone was
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first well defined by Waardenburg (1948, 1961).
| nci dence :

VWar denburg (1951) estimated that 1.4 percent of al
deaf nmutes in the Netherlands had this syndrone. D george
et al (1960) suggested that about 2.3 percent of the congeni -

tally deaf have this disorder.

5.1.1 Characteristics:

1. Autosonmal dom nant transmssion wth
vari abl e expressivity.

2. Lateral displacenent of nedial canthi
and lacrinmal points in nearly all affected.

3. Broad nasal root in about 75 percent.

4. Hyperpl asia of nedi al eyebrows in about
50 percent.

5. Heterochroma irides and | oss of pignent
epi theliumof optic fundus in about

25 percent.

6. Skin pignmentary changes including vitiligo
and spotty hyper - pi gment ati on.

7. Wiite forelock in about 20 percent.

8. deft lip and/or cleft palate in less than
5 percent.

5.1.2 Auditory system

QG ol oai cal exam nation: reported nornmal external

auditory canal and tynpani c nenbranes. No mddle

ear anonalies were descri bed.
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Inner ear: inner ear pathol ogy has been descri -
bed in a3 year old girl (Fsch, 1959). The
organ of corti was found to be absent in al
coils. The basal nenbrane was slightly thi-
ckened and snooth except for a small area covered
by hydropic linbus type cells. hly a few neu-
rons remained in the spiral ganglion.
Tonograns on two patients described by Marcus
(1968) showed hypopl asi a of the cochlea and of
the superior and horizontal semcircular canal
wal | s as well as conpl eted absence of the pos-
terior semcircular canal
Heari ng: Over 20 percent of those affected have
sone hearing | oss. The extent of loss is quite
variabl e ranging fromno measurable clinical
deaf ness to severe congenital unilateral or
bi| ateral sensorineural deaf ness.
Fi sch (1959) divided the audi ogram patterns of
those affected with hearing loss into two types;
Type | - alnost total deafness with sone resi-
dual hearing only at |ower frequencies.

Type 11- noderate deafness w th uniformhearing

loss in the |lower and mddl e frequencies

but with inprovenment in higher tones.



87

Vesti bul ar system Vestibul ar hypofunction

has been reported in about 75 percent of the
cases (Zelig, 1961; DeHaas and Tan, 1966;).
The nost conpl ete survey of vestibular func-
tionwas presented by Marcus (1968). He found
variabl e responses to caloric stinmulation.

Al t hough nost sonographic studies of the inner
ear have shown normal findings (Mrcus and

Val vassori, 1970; Nenmansky and Hageman, 1975)
a few investigators (Jensen, 1967; Kanzaki

et al, 1971) have found abnornal | abyrinthine
devel opnent .

5.1.3 Treatnent and Prognosi s:

Hearing aids may be used for those patients
with noderate to severe hearing | oss. This
disease is not life threatening. Prognosis is
good. Hearing |oss is progressive.

5.2  Qul ocut aneous Al bi nism and Congenital Sensori -
neural Deaf ness

A syndrone characterized by total ocul ocutaneous
al bi nismand congenital severe deafness was found in four
children in two sib ships in a kindred and descri bed by

Zi prkowski and Adam (1964).

5.2.1 Characteristics

1. Autosomal recessive inheritance.

2. A binismof the entire body including the
optic fundi and irides.

3. Deficient nedial eyebrows.
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5.2.2 Auditory system

No external or mddle or inner ear abnorna-
lities were noted.

Hearing: Congenital severe sensori neural
hearing | oss was noted in the affected cousins.
Audi onetric tests on the two sibs showed a
response only at 500Hz at 90d3 in one ear.

Vesti bular system No vestibular function

tests were descri bed.

5.2.3 Treatnent and prognosi s:

I n sonme cases, a hearing aid mght be of help.
There is no apparent change in the al bi nismor
hearing |l oss throughout the life span of affected

per sons.

5.3 Miltiple Lentigi nes(leopard) syndrone

The term LECPARD syndronme is an acronym derived from
the follow ng el ements: Lentigines, H ectrocardi ographic de-
fects, Qcular hypertel orism Pulmonary Stenosis, Abnornalities
of genitalia, Retardation of growth and sensorineural Deafness.
(Gorlin, Anderson and Blaw, 1969). Earlier case reports were
t horoughly reviewed by Gorlin, Anderson and Holler (1971) and
Voron et al (1976).
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Characteri stics:

1. Autosomal dom nant transm ssion with
vari abl e expressivity.

2. Lentigines developing after birth.

3. Hectrocardiographi c defects exhibit-
I ng sone conbination of block in the
bundl e branch system

4. Pul nonary stenosis and/ or hypertrophic
car di onyopat hy.

Ccul ar hypertel ori sm

5

6. Abnornalities of genitalia

7. Somatic and nental retardation.
8

Wnged scapul ae and various m nor
skel etal abnormalities.

Auditory system

No external /mddl e/inner ear abnornalities

were report ed.

Heari ng: Sensorineural hearing | oss has been
observed in about 25 percent (P ckering et al
1971). There is nmarked variation in the degree
of hearing loss in different affected persons,
but innost, it ismld. But in contrast,
Capute et al (1969) described 2 cases w th conge-
nital severe SN hearing | oss with very poor
Speech devel opnent. Lassonde et al (1970)
noted deaf rmutismin their patient.

Vest | bul ar system Caloric tests showed no ab-

normalities (Capute et al 1969).
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5.3.3 Treatnent and Prognosi s:

Severe pul nonary stenosis requires cardiac
surgery (Grlin et al 1969). The Lentigines
have been treated by dernabrasi on (Sel nano-
witz et al 1971). Patients with hearing | oss
nmay require hearing aids. Genital abnornali -
ties should be corrected.

Lentigines is the only feature progressing in
nunber throughout the first two decades of
life. Sone patients with severe obstructure
cardl onyopat hy have net early death (Soner-
ville and Bonham Carter 1972), but nost have

experienced a nornal life span.

5.4 Recessive Piebal dness and Congenital Sensori -
neur al Deaf ness

A syndrone consisting of piebal dness and congenita
sensori neural deafness was reported in two of three Hopi

I ndi an brothers by Whol f, Dol owit z and Al dous (1965).

5.4.1 Characteristics

1. Probabl e recessive transm ssi on

2. Pigmentary changes incl udi ng depi gnent a-
tion of head and portions of the arns,
and hyper pignented spots in depignented
ar eas.
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5.4.2 Auditory system

No external/ mddl e/inner ear abnornalities
wer e descri bed.

Hearing: The brothers were congenitally deaf.
Audl ograns showed a bilateral 60 to 100 dB
sensorineural hearing | oss. No other audio-
netric tests were descri bed.

Vesti bul ar system Caloric vestibular tests

were nornal .

5.4.3 Treatnment and prognosis:

No treatnent other than the use of hearing
aid appears to be necessary.
Neither the pignentary |oss nor the deaf ness

was progressi ve.

5.5 X Linked pignentary abnornalities and con-

geni tal Sensorineural deafness

A Moroccan Jewi sh famly having 14 congenitally
prof oundl y deaf nal es appearing in three generati ons was
descri bed by Zi prkowski and coworkers (1962) and by
Margolis (1962). Four of the affected persons were stu-
died in detail and all showed simlar clinical features.

An |sol ated exanpl e was reported by Canpbell et al (1962).

5.5.1 Characteristics:

1. X Linked transm ssi on.

2. Pignentary changes of the skin beginning
In infancy characterized by large irre-
gul ar spots of hypopi gnentati on and hyper
pi gnent at i on.


Venu

Venu
Sensorineural deafness
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5.5.2 Auditory system

G ol oai ¢ exam nati on: showed nornal auricles,

auditory canals and ear druns.

No inner ear histopathol ogi cal studies were
descri bed.

Hearing: A affected persons were profoundly
congenitally deaf. Puretone testing showed no
response to frequencies above 500Hz. No ot her
audionetric tests were described(Fried etal 1969)
Vestibular system Caloric vestibular tests
showed no vestibul ar responses in three patients
tested. A fourth showed noderate depression of
vesti bul ar response, nore narked on left side.

5.5.3 Treatnment and prognosis:

Hearing aid may be used, if practical. There
Is no known treatnment for the pignentary abnor-
malities other than use of covering creans.
Hearing | oss is nonprogressive. Pignentary
changes with increasing spotty pignentation
continue from infancy through second decade of

life, but change little thereafter.

5.6 Domnant Pie bald tract, ataxia and sensori -
neural Bearing Loss (Telfer Syndronel)

Al though possibly described earlier by Hamrerschag
(1908), this syndrome was wel | defined by Teyler, Sugar,
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Jerger and Mul chay (1971) in studies of two Pennsyl vani a
Kindreds. In the first famly 11 persons in 4 generations were
affected. In the second kindred a father and daughter nanifes-

ted the di sorder.

5.6.1 Characteristics:

1. Autosomal dom nant transm Ssion
2. Congeni tal piebal dness

3. Ataxia or coordination difficulties in
about 80 percent.

4. Mental retardation in about 80 percent.

5.6.2 Auditory system

No external /mddle inner ear abnornalities
wer e descri bed.

Hearing: Variable, sonetines asymetric
sensorineural hearing loss in about 60 percent.
In some hearing was nornmal in one ear, and the
ot her ear show ng noderate deafness. Qhers
exhibited mld loss in one ear and prof ound
deafness in the other. The hearing |oss
appeared to be progressive.

Vesti bul ar system Vestibular testing was not

descri bed.

5.6.3 Treatnent and prognosis: A hearing aid shoul d

be used by patients when indicat ed.
The hearing | oss is progressive, whereas the

pi gment | oss is not.
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5.7 Mtiliso, nuscle wasting, Achalasia. and
Congeni tal Sensorinedral  deai Ness

A brother and sister with congenital severe sensori -
neur al deaf ness, congenital depignmented areas on the neck and
Torso, narked nuscle wasting in hands, feet and | egs and
achal asi a were described by Rozycki, Ruben, Rapin and Spiro
(1971).

5.7.1 Characteristics:

1. Autosonal recessive transm ssion
2. MIdvitiligo

3. Short stature
4

O stal neuropat hic nuscl e wasti ng,
nore narked in the | egs.

5. Abnormal esophageal notility.

5.7.2 Auditory system

No external /mddl e/inner ear abnornalities

Were report ed.

Hearing: Congenital severe sensorineural deafness
was noted in both sibs. No other audionetric
tests were reported.

Vesti bular system Caloric vestibular tests

were nor nal .

5.7.3 Treatnent and Prognosis:

The nal es achal asia was relieved by esophageal
dilatation.
The syndrone is not |ife threatening. The

deaf ness was nonpr ogr essi ve.
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5.8 Atypical erythrokeratoderna, Sonatic retarda-
t1on, Peripheral Neuropathy and Congenital
Sensor | neural deaf ness

Beare, Nevin, Froggat, Kerndran and A len (1972)
reported an 8 year old fenale with an atypical form of
eryt hrokerat odernma, Somatic Retardation, neurologic dis-
turbances and sensorineural deafness. Patients having
simlar features were reported by Haxthausen (1955),
Pindborg and Gorlin (1962), Schnyder, Wssler and Véndt
(1968) and By croft et al (1976).

5.8.1 Qharacteristics

1. Uncertain inheritance

2. Atypical erythrokeratoderna

3. Peripheral neuropathy.
5.8.2 Auditory system

No external /mddl e/inner ear abnornalities

wer e descri bed.

Hearing: Profound bilateral congenital generalized
sensorineural hearing loss with mninal residual
low tone retention in both ears and slight mddl e
tone retention in one ear were denonstrated by
Beare et al (1972). The patients of Haxthausen
(1955) and pindborg and Gorlin (1962) were

congenital ly deaf.
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Vestibul ar system No vestibular tests were

descri bed.

5.8.3 Treatnent and prognosis:

There is no therapy for the skin lesions. A
hearing aid nay be enpl oyed as needed.

There is no evidence that the deafness or skin
| esi ons are progressive.

5.9 General i zed spiny hyperkeratosis, universa
A opecia and Gongenital sensorineural deafness

Morris, Ackerman and Kobl enzer (1969) reported a
syndrone of generalized hyperkeratosis, universal al opecia
and sensorineural deafness. Myers etal (1971) reviewed
the sane patient and described another infant wth the sane
disorder. WIson et al (1973) and Sol onon et al (1974)

descri bed ot her exanpl es.

5.9.1. Characteristics

1. Wether this syndrone represents a genetic
entity requires docunentation of additional
cases.

Gener al i zed spi ny hyperkeratosi s

Uni versal al opeci a

Hypohi dr osi s

o & 0N

(bstruction of |acrimal punctae and
vascul arl zat | on of cornea.
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5.9.2 Auditory system

Q ol ogi cal exam nation: The external auditory

canals were filled with hard thick debris.

Wien this was renoved, the tynpani c nenbranes
were noted to be thickened.

I nner ear: The tenporal bones in one infant
showed schei be's cochl eosaccul ar abnornal ity
(Mers et al 1971).

Hearing: Congenital bilateral noderately severe
sensorineural |oss, nore narked in the high tones
was not ed.

Vesti bul ar system Vestibular testing was not
nment i oned.

5.9.3 Treatnent and prognosi s:

The skin can be treated with topical |ubricants.
A hearing aid can be enployed. Qne child died
in infancy fromaspiration. Wether this death
resulted fromthe child s having the syndrone
cannot be ascertained fromthe |limted nunber

of exanpl es.

5.10 Keratopachyderma, Dgital constructions and
Sensor 1 neural deaf ness

5.10. 1.

Congeni tal sensorineural deafness, hyperkeratosis
i nvol ving the pal ns, soles and knees and el bows and ringlike

furrows developing on the fingers and toes were the najor



98

features of a syndrome affecting 4 nenbers of a kindred

descri bed by Nockmann (1961). A simlarly involved in-

di vidual was reported by Drumond (1939). An affected

father and daughter were docunented by d bbs & Frank

(1966) .

5.10.2

5.10.3

Auditory system

No external /mddl e/inner ear abnornalities
wer e menti oned.

Hearing: Al individuals reported by
Nockemann (1961) and Drummond nani f est ed
congeni tal profound deaf ness.

The fenale patient docunented by G bbs and
Frank (1966) had bilateral mld high fre-
guency sensorineural hearing | oss. No
other audionetric information was presented.

Vesti bul ar system No nention was nade of

vesti bul ar tests.

Treat nent and prognosi s:

Rearing aid may be hel pful. Surgical anputa-
tion for the constricted fingers.

Hearing | oss renmai ns unchanged w th age.
Prognosis for involved digits is poor, since
there is usually continuing constriction of

t he phal anges and eventual |oss of sone digits.
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Anhidrosis and Progressive sensorineura
Feari ng 1 0SS

Congenital anhidrosis is one of many ect oder nal

dyspl asias. In 1946, Helweg-Larsen and Ludvi gsen descri -

bed a syndrone characterized by congenital anhidrosis and

progressi ve sensorineural hearing | oss.

5.11.1 Characteristics

1. Autosonal dom nant transm ssion

2. Congenital anhidrosis.

5.11.2 Auditory system

5.11.3

No external /mddl e/inner ear abnornalities
wer e nenti oned.

Heari ng: Progressive sensorineural deaf ness
was first noticed at 35 to 45 years of age.
Audi ograns obtained on two affected nenbers
showed severe hightone sensorineural hearing
| oss. MNo further description of the deaf ness
was nade.

Vestibul ar system Vestibular tests were not

ment i oned.

Treatment and prognosi s:

Hearing | oss may be | essened by hearing aid.
Treatment for anhidrosis is synptonmatic.
Patients should refrain from heavy exertion
or exposure to hot tenperatures, since they
are subject to hypertherm a.

Hearing loss is slowy progressive.
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Ceneral i zed al opeci a, hypogonadi sm and
Sensor | neural deaf ness

CGrandal |, Samec, Sparkes and Wi ght (1973) reported

three affected

brothers with short stature. Two had secon-

dary hypogonadi sm sensorineural deafness and al opeci a.

Athird brother was simlarly invol ved exhibited only

m ni ral hypogandi sm

5.12.1
1.
2.
3.
4.

5.12.2

5.12. 3

Characteristics:

Recessi ve inheritance, probably autosonal.
CGeneralized alopeciawith Pilitorte.
Qow h retardati on.

Hypogonadi sm

Auditory system

No external /mddl e/inner ear abnornalities
wer e nenti oned.

Hearing: A sensorineural hearing | oss was
detected at the tinme of schooling. The
deaf hess was described as being slowy pro-
gressive and ranged from65 to 85 dB at the
time of testing at 18 to 21 years.

Vestibul ar system No studies were reported.

Treatnent and prognosis:

Gowth harnone therapy is indicated. Awg
may be worn for cosnetic purposes. A hearing
aid may be of sone benefit.

Prognosis is fairly good.
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5.13  Knuckl e pads, Leukonychia and m xed hearing
[OSS

A syndrome consisting of Leukonychia, Knuckle pads
and mxed hearing | oss was described by Schwann (1963) and
by Bart and Punphrey (1967).

5.13.1 Characteristics:

1. Autosonmal dom nant inheritance.

2. Knuckl e pads over the fingers and toes.
3. Leukonychi a.

4. Hyperkeratosis of the palns and sol es.

5.13.2 Auditory system

External ear: No abnornalities were noted.

Mddle ear: Exploration of mddle ear of

one patient showed such di sorgani zati on of
the mddle ear structures that the ossicles
and facial nerve could not be identified.

I nner ear: Roentgenograns of the tenporal
bones showed normal cochl ear and | abyrin-

t hi ne structures.

Hearing: Audionetric findings in five patients
were variable (Bart and punphrey 1967). A 10
to 100 dB hearing | oss, nost marked in the

hi gher frequencies, was found. |In tw cases
a pure sensorineural hearing | oss was present.

In the three remaining cases mxed hearing
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| oss was present atleast one ear. Schwann
(1963) noted congenital severe hearing | oss,
ot herwi se unspecified.

Vestibular system Vestibular systemof the 3

persons tested, one showed normal response to
caloric testing, whereas the other showed no
response, indicating vestibular paresis. A
third patient had a hypoactive response on
the left side and nornmal response on the other
side (Bart and Punphrey 1967).

5.13.3 Treatment and prognosis

A hearing aid should be enployed as indicated.
Knuckl e pads are not sufficiently displeasing
to merit surgical renoval

The deafness was not progressive.

5.14  Dom nant onychodystrophy, coniform teeth and
Sensorineural hearing |oss

A syndrome consisting of small fissured nails, mal-
formed teeth and sensorineural deafness was described by

Robi nson, MIler and Bensinon in 1962.

5.14.1 Characteristics:

1. Autosomal dom nant transm ssion.

2. Onychodyst rophy

3. Teeth with coniformcrowns and ol igodonti a.
4

El evated sweat electrolyte concentrations.
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5. 14.2 Auditory system

No external /m ddle/inner abnormalities

were mentioned.

Hearing: A generally symmetric sensori -
neural hearing loss of 10 to 100d3 was found
inall affeeted persons. Higher frequencies
Mere nore strikingly involved. Apparently,
the hearing | oss was congenital, since no
progression was noted to develop in |ater
years. Qther audionetric tests were not
descri bed.

Vestibular system No vestibular tests were

report ed.

5.14.3 Treatment and prognosis:

There is no specific therapy for the onycho-
dystrophy. The teeth may be crowned, the
partial dentures nmay be constructed. Hear-
ing aid may be enployed, if necessary.
The nail, tooth anomalies and hearing |oss
do not change with tine.

5.15 Dom nant onychodystrophy, triphal angea

thunbs and congenital Ssensorineural
deal ness:

A syndrome characterised by Rudinentary finger

nails and toenails and congenital severe snesorineural
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heari ng | oss was descri bed by Goodnman, Lockareff and

Gninup (1969) and by Mbghadamand Staten (1972).

5.15.1 Characteristics:

1. Autosonal dom nant transm ssion

2. nhychodystrophy of fingernails and
toenail s.

3. The pharangeal thunbs.
5.15.2 Auditory system

G ol aaic Exam nati on: showed no abnornalities

of ear canal or druns. No mddle/inner ear
abnormalities were nentioned.

Hearing: Both nother and son in the study

of (oodnman et al (1969) had congenital severe
sensorineural hearing | oss.

In the famly studied by Mbghadam and Statten
(1972), the son had severe congenital sensori -
neural deaf ness, where the nother exhibited

a bilateral Iow tone noderate (30 to 40dB)

SN deaf ness

Vesti bul ar system Mestibul ar findings were

not reported.

5.15.3 Treatnent and prognosi s:

There is no known treatnent for onychodystrophy
Hearing aid nay be enployed, if indicated.

The di sease is non progressive.
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S.16  Recessive onychodystrophy, triphal angeal
ThunbS and FRITuces nental retardatl on,
Selzures and congenital Sensori neur al
deaf ness:

A syndronme characterized by congenital severe
sensori neural deafness, rudinentary fingernails and toe-
nails and dysplastic termnal phal anges was reported by
Wl baum Fontaine, Lienhardt and Piquest (1970) in nale
and fenale sibs. S mlar cases were described by Qaz

and Smthw ck (1970) and by Cantwel | (1975).

5.16.1 Characteristics:

1. Autosomal recessive transm ssion

2. Rudinmentary fingernails and toenails

3. Dgital abnormalities, including tri-
ﬁhalangea! t hunbs and hal | uces and
ypopl astic termnal phal anges of the
remaining digits.

4. Mental retardation.

5. Gand nmal seizures.

5.16.2 Auditory system

No external /mddle/inner ear abnormalities
were reported.

Hearing: Severe congenital sensorineural
hearing | oss was evident in all affected.

Vesti bul ar system No tests of vestibul ar

function have been reported.

Treatnent and prognosi s:

Use of hearing aid, if deemed possi bl e.

The deaf ness is profound.
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Recessi ve onychodystrophy and congenit al
Sensori neur al _dear ness

A syndrone characterized by congenital deaf ness and

onychodystrophy occuring in two of five sibs was descfi bed

by Fei nnesser and Zelig (1961).

5.17.1 Characteristics

1. Autosonal recessive inheritance

2. Congeni tal onychod?ystrophy with snal
short, fingernails and toenails.

5.17.2 Auditory system

5.17.3

QG oscopi ¢ exam nati on: showed normal right

ear and evidence of old otitis nmedia on other
side inone sister. No inner ear abnormalities
wer e not ed.

Heari ng: Congenital severe sensorineural hearing
| oss was noticed in all affected nenbers. Audio-
grans showed a 60 to 100 d3 sensorineural hearing
| oss, nost nmarked in the higher hypoactivity of
the labyrinth in the older girl and nornal vesti -
bul ar reaction in the younger sib.

Treatnent and prognosi s:

Artificial nail coverage for nail dystrophy.

Deaf ness nmay be | essened by using a hearing aid.



5.18

107

pili torti and sensorineural hearing |oss

A syndronme characterized by pilitorti (flat,twsted

hai r) and sensorineural hearing | oss has been described by
B ornstad (1965) Reed et al (1967), Robinson and Johnston
(1967) and Oreners and Geerti (1979).

5.18.1 Characteristics:

1. Probabl e autosomal recessive inheritance

2. Congenital pilitorti.

5.18.2 Auditory system

5.18.3

No external /mddle/inner ear abnornmalities were
nment i oned.

Hearing: Congenital noderate to severe sensori -
neural hearing loss. 6 of the 7 reported patients
had a 20 to 60 d3 hearing |l oss (B ornstad, 1965).
The patient described by Robi nson and Johnston
(1967) had severe bilateral sensorineural hearing
| 0ss.

Vesti bul ar system Vestibular tests were not

report ed.

Treatnent and prognosi s:

Aw g is useful for cosnetic purposes. A hearing
ai d should be enpl oyed.
There is no evidence that the deafness is pro-

gr essi ve.
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5.19 Scanty hair, canptodactyly and sensorineural .
hearing 0SS

A syndrone characterized by Congenital alopecia with
| ater scanty, brittle hair, flexion contractures of the little
fingers, and noderately severe sensorineural hearing | oss was

described in a brother and sister by Mkaelian et al (1970).

5.19.1 Characteristics

1. Autosonal recessive inheritance.
2. Sparse hair.
3. Canptodactyly.

5.19.2 Auditory system

No external /mddl e/inner ear abnornalities were
ment i oned.

Hearing: Hearing | oss, probably congenital, was
first noticed in early childhood. A though it
was slowy progressive, this point was not
docunent ed.

Hearing tests showed a 45 to 80 dB sensori neural
hearing | oss nore nmarked at hi gher frequencies
wi t h speech reception thresholds of about 60 dB
bilaterally. A threshold tone decay test showed
no fatigue, and the SISI test was positive bi-

| ateral | y, suggesting a cochlear |ocus for the
hearing | oss.

Vesti bul ar system Vestibular tests were nornal.
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5.19.3 Treatnent and prognosis

A hearing aid and wi g nmay be used.
There is poorly docunented evidence that deafness

Is slowy progressive.

5,20 Aopic dernmatitis and sensorineural hearing |oss

Two brothers and a sister froma sibship of four nani-
fested nonprogressive sensorineural hearing |oss and atypi cal

atopic dermatitis (Konigsmark, Hollander and Berlin 1968).

5.20.1 Characteristics:

1. Autosonal recessive inheritance.

2. Atypical atopic dermatitis with onset at
about 10 years of age and invol venent of
the trunk and arns.

5.20.2 Auditory system

QG ol ogi ¢ exam nati on: showed no external or

mddl e ear abnornality. No histopathol ogi cal
studies of the inner ear were descri bed.
Hearing: Hearing loss was first noted at 3 to
5 years of age. Hearing tests at 5 or 6 years
of age showed a bilateral symetric sensori -
neural hearing loss of 15 to 55 d3 for both

air and bone conduction. Speech reception

t hreshol ds corresponded to the expected hearing

| oss. Speech discrimnation was over 90%i n
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all the three sibs. S Sl test was 100 percent
at 2000 and 4000 Hz, and tone decay tests were
negative. Hearing tests repeated over a 10
year period showed no progression of the deaf-
ness.

Vestibular system Calorie vestibular tests

showed no abnornalities.

5.20.3 Treatnent and Prognosis:

Treatnment consists of local therapy for the
atopic dermatitis and a hearing aid, when
necessary for the hearing | oss.

The hearing | oss was apparent|y non-progressive.

5.21 Von Wnkel's syndrone.

Von Wnkel's syndrone is a rare famlial skin disorder,
al so known as multilating keratoderma. A though this syndrome
was first described by Hyde and Montgonery in 1905, the syndrone
Is usually associated wth the nane of Von Wnkel. It usually
affects white European fenmal es and invariably begins during

childhood (A bbs & Feinty, 1960).

5.21.1 Characteristics:

1. Autosonal dom nant inheritance.

2. Dffuse hyper keratosis of palns and sol es.
3. Constricted digits
4

Li near keratosis of el bows and knees.



5.21.2 Auditrory system

5.21.3

QG ol oai cal exam nation: showed no structura

abnornmalities. No inner ear deformaties were
Descri bed.

Hearing: Congenital sensorineural hearing | oss.
e patient studied by Deummond (1939) was a
deaf mute. dbbs and Frank (1966) reported a
mld high frequency hearing | oss. Llamas et al
(1974) found 2 affected nenbers in a famly to
be deaf.

Audiotaetric test reveal ed a cochlear type of
sensorineural loss varying fromnoderate to
severe degree, tone decay being absent and the
| oudness disconfort |evel was normal (gi bbon
and Watson 1978).

Vesti bul ar system Vestibular tests were normal.

Treatnent and prognosi s:

Hearing aid may be used, if necessary.

No evidence that hearing | 0oss is progressive.

-000-



CHAPTER VI

Genetic hearing | oss associated with Miscul oskel etal di sease

There are nunerous genetic di seases that exhibit
hearing | oss and muscul oskel etal abnornalities. The skel etal
di seases range from bone abnornalities that are limted to
only a few bones such as nandi bul of aci al dystosis and oro-
facial digital Il syndrone to generalized skel etal disorders
such as paget di sease, cranionetaphyseal dysplasia and scl e-
rosteosis. Several syndrones are very rare, wthonly a
single kindred recorded as being affected, as in deaf ness
and tibial dysgenesis. In sone syndrones the hearing deficit

Is conductive while inothers it is sensorineural or mxed

t ype.

The syndrones involving genetic hearing | oss and
nuscul oskel etal disorders can be broadly grouped under 3
cat egori es.
1. Qocranial facial syndrones, involving ear-skull-
face. eg. Treacher collins syndrone, ol denhar
syndrone et c.

2. Gocervical syndrones, involving ear-neck-shoul der
eg. K ippel pel syndrone, WI dervanck's syndrone.

3. Qoskeletal syndrone involving ear,face,linbs.
eg. Page s di sease, Mbhrs syndrone.



113

6.1 Q(aniofacial dysostosis (Quzon syndrorne)

Qruzon syndrone involving ear, skull and face is a

wel | docunented di sorder naned after Cuzon.

6.1.1 Characteristics:

1. Autosonal dom nant inheritance.
2. Premature variabl e crani osynostosi s

3. Qccular hypertelorism shalloworbits and
exopt hal nos.

4. Beaked nose.

5. Maxillary hypoplasis with relative nmandi bul ar
pr ognat hi sm

6.1.2 Auditory system

External ear: Stenosis or atresia of the external

auditory canal was reported by Aubrey (1935),

Nager and de Reyner (1948), Wegand (1954) and
Baldwin (1968). Absence of tynpanic nenbrane
was noted by Naga and Reyner (1948) and

Bal dwin (1968).

Mddl e ear: Surgical exploration and tenporal

bone studi es have shown deformty of the ossicles,
ossicular fixation with intratynpanic bony nasses,
distortion and nallowing of the mddle ear and
nmastoid air spaces. {dosure of the oval w ndow,
or nallow ng of of oval and/or round w ndow.
(Boedts 1967, Terrahe 1968, Nager & deReyrmer
(1948, Bal dwin 1968).
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No inner ear abnornalities were nentioned.
Hearing: ne third of patients with O ouzon
syndrone have hearing | oss, nostly conductive
or sonetines m xed.

Recrui tment was absent. BC was reduced.
(Schurnmans & Mariga 1963). No ot her audionetric
tests were reported.

Vesti bul ar system

Aubrey (1935) described normal vestibul ar
function.

6.1.3 Treatnent and prognosis:

Cosnetic and functional correction of prenatu-

rely fused sutures and facial defornaties -

st apedectony and/or correction of ossicul ar
abnornalities, if the hearing | oss is severe.

Wth increasing age, divergent, alternating

and concomtant strabisnus, frequently optic atropb
and the hypopl astic mdf ace becone nore accentuated

wi th age.

6.2 Apert Syndrome (Acrocephal osyndactyly - Type 1)

Apert (1906) was credited with the discovery of this

di sorder, although the condition has been reported earlier.
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Over 200 cases have been reported upto date Blank (1960)
di vi ded acrocephal osyndactyly into typical and atypi cal
forns. Typical (Apert type) acrocephal osyndactyly in-
cluded only those patients who had a md digital hand
mass consi sting of osseous and soft tissue syndactyly of

digits 2 through 4.

Al though the frequency of the syndrone is about
1 in 160,000 births, because of the high neonatal norta-
lity rate, the disorder is seen in about 1 in 2,000, 000

In the general popul ation.

6.2.1 Qharacteristics

1. Autosonmal domnant inheritance. Nearly
all cases reported are sporadic.

2. Ganiostenosis eventuating in turri-
brachycephal y.

3. Soft tissue syndactyly and progressive
synost oses of hands and feet.

4. Mental retardation
6.2.2 Auditory system

External ear: No external ear abnornalities

wer e descri bed.

Mddle ear: Lindsay et al (1975) reported

cartilaginous fixation of the stapes footplate,
an inconpl etely devel oped annul ar |i ganent,

and an enl arged subarcuate fossa. Congenital
stapes fixation is believed to be the frequent

finding (Bergs tromet al 1972).
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| nner ear: Petrous pyramd pol yt onogr aphy
perfornmed on one patient showed no internal
auditory neatus. |n another case, when the
stapes was renoved a perilynphatic gusher en-
sued - possibly as a result of a w dened eo-
chl ear aqueduct.

Heari ng. Perhaps because of the frequent nen-
tal retardation, the relatively mld congenital
conducti ve deaf ness associated with the syndrone
has been largely ignored. Data concerning the
frequency of hearing loss in the syndrone are
non exi stent, the only informati on avail abl e
Is case reports. Cooper (1953) reported bil a-
teral conduction deafness in his patient and
Gebe (1944) noted that one of eight patients
was"conpl etely deaf". Bergstormet al (1972)
descri bed conduction deafness in four patients.

Vestibular system No studies have been report ed.
6.2.3 Treatnent and, prognosi s:

The hands should be corrected by plastic surgery.
St apedectony with prosthesis placenent should be
considered if the hearing loss is severe.

The disorder is congenital and in general does

not progress wth age.

6.3 Hereditary arthro-opthal nopathy (Sickler, Syndrone)

This condition was first defined by Sickler and cowor-

kers (1965, 1967). An earlier exanple was descri bed by David(19
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6.3.1 Characteristics:

1. Autosomal dom nant inheritance

2. Nunerous but often subtle ossification
di st urbances, including epi physcal ab-
normal i ties, diaphyscal narrow ng and
pl at yspondyl i a
Joint hypernobility

3

4. Hypopl asia of the m dface

5. Severe nyopia and often retinal detachnent
6

Qccasional Iy cleft pal ate, submucous cleft
palate or bifid uvul a.

6.3.2 Auditory system

No external /mddl e/inner abnornalities were
descri bed.

Hearing: About 15 percent of the affected

nenbers experience sensorineural or mxed

deaf ness (Hermann 1974, Popkin and Pol omeno

Koni gsmark and Gorlin 1976).

Stickler and Pugh (1967) described sensori neural
hearing | oss of about 25 to 30d3. Spranger (| 968)
reported conductive hearing | oss.

Vesti bul ar system No studi es have been report ed.

6.3.3 Treatnent and prognosis:

Early referral to an opthal nol ogi st is nmandatory.
The arthropat hy becones progressively worse. The
retinal detachment usually recurs in spite of

surgery.
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6.4 Branchial arch syndrones

The growth and devel opnent of face and ear have been
shown to be closely interrelated with the formation of the
first and second branchial arches. The enbryogenesis of
the branchial arches nay be disturbed due to genetic defects
or otherw se, causing various anonalies of the first and

second branchial arch derivati ves.

Various nal formative syndrones have been reported in
whi ch enbryogenesis of the first and second branchal arches
Is disturbed, resulting in deafness associated wi th nal forna-
tions of the outer, mddl e and occassionally inner ear. Such
deafness is therefore usually conductive in nature, though
there may be an additional perceptive conponent. It nay be
sonetines sufficiently severe to cause serious difficulties

i n chil dhood.

The nost inportant branchial syndronmes reported in

literature incl ude:

1. Mandi bul af aci al dysostosis (Treacher collins syndrone)

2. Qcul oauriculo vertebral syndrone (Gol denhar syndrorme
and hemfacial mcrosoma).

3. Pierre Robin Syndrone
Each of these syndrones will be described in turn.
6. 4.1 Mandi bul of aci al dysostosis

(ITeacher Colfins Syndrone, Franceschetti -
Kl ei n Syndr one) .

Al though the syndrone was probably first described



119

by Thonson (1846-1847), credit for its discovery is usually
given to Berry (1889) or especially, to Treacher (ollins
(1900) who described the essential conponents of the syndrone.
Franceschetti and Kl ein (1949) published extensive reviews

of the syndrone and gave it the name nandi bul of aci al dysost o-

sis. Mre than 250 exanpl es have been published since then.

6.4.1. 1 Characteristics:

1. Autosomal dom nant transm ssion wth
vari abl e expressivity.

2. Hypopl astic zygonmas with resultant
anti nongol oi d pal pebral fissures.

3. Col obonma of the | ower eyelids and
| ack of cilia nedial to the col obonas.

4. Handi bul ar hypopl asi a.
6.4.1.2 Auditory system

External ear: The pinnae are often defornmed

(in 85%, crunpled forward or msplaced. The
external auditory canal is absent, in of
cases, when present, the auditory canal is
often narrow and sloping (Harrison 1957,
Stovin et al (1960). Extra ear tags and blind
fistulas nmay al so occur.

Mddl e ear: Radiographic studies have shown

sclerosis of the mddle ear, the auditory
ossicles nmay be absent or severely nal f or med.
(MKenzie and Oaig 1955, Pavsek 1958, Her-
berts 1961).
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Surgical investigation has reveal ed such
abnornmalities as fixed nmal |l eus, fusion of
nmal forned nal | eus and i ncus, absence of
stapes and oval w ndow, absent stapedi us

t endon, deformed incus and stapes, absent

I ncus, ankylosis of footplate of stapes,
ear and epitynpani c space. The mddl e ear
cavity nay be filled wi th connective tissue
(A tmann 1955, M ester 1961, Hol borow 1961,
Keerl 1962). Mnopodal stapes and a thi nned
| ong process of the incus was noted by

Pl esta 1961, Keerl 1962, Edwards 1964.
Inner ear: The cochl ear and vesti bul ar
apparatus nmay be absent or severely nalfor-
nmed (MKenzie & Oraig 1955, Pavsek 1958,
Herberts 1961, Stovin et al 1960).

Hearing: Mst of the affected nenbers have
conducti ve deafness. A sensorineural com
ponent has al so been noted (Kittel and

Fl ei scher - Peters, 1963, Partsch and
Hilse 1975).

Vestibular system No vestibular studies

have been report ed.

6.4.1.3 Treatnment and prognosi s:

A t eam appr oach shoul d be enpl oyed for
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correction of the mcrotia, nandibul ar
hypopl asi a, mabccl usi on, and hypopl asi a
of the malar bones. Tynpanotony with in-
sertion of a prosthesis will usually im
prove hearing. There is no progression

of the deaf ness.

Ccul oauri cul overtebral syndrone

(Hemfacial mcrosoma, oldenhar Syndrone)
Hem facial mcrosoma was the termintro-
duced by Gorlin and Pindborg (1976) to en-
conpass anonalies of the first and second
branchi al arch derivatives which nanifest
clinically as unilateral ear and face abnor-
malities. ldenhar syndrone, a possible
variant formis distinguished by associ ated
eye abnornalities. Atriad of congenital
abnornal ities consisting of epibul bar der-
noi ds, preauricul ar appendages and pretragal
fistulas was first described by ol denhar
in 1952. Gorlin (1963) noted the frequent
associ ati on of congenital anonalies of the
vertebral colum and introduced the term
"Coul oauricul o vertebral dysplasia". S nce
then very few cases of the syndrone are re-
ported by Myanoto etal 1976, S ngh and
Gandhi 1978, Parving 1978.
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6.4.2. 1Characteristics:

1.

2
3.
4

o

7.

6.4.2. 2.

Probably rul tifacial inheritance.
Epi bul bar der noi ds.

Faci al asymmetry.

Uhi | ateral hypopl asia of the mandibl e
in 70%of patients.

Unil ateral facial palsy.
Vertebral anonali es.
Macr ost om a.

Auditory system

External ear: External ear nal formations
include low set, tilted and cupshaped auri -
cles with or without Pre-auricul ar tags.
Unilateral mcrotia in 50%o0f cases, atresia
or stenosis of the external auditory neatus
I n 40%of cases.

Mddle ear: Gssicular nal fornati ons consi st

of incudo nallelar fusion wth osseous fixa-
tionto the epitynpanic walls, alterations
in size of the stapedial crura, stapes foot
plate fixation, lack of oval w ndow differen-
tiation. Fallopian tube may be absent.
Facial nerve nay course abnornmally in the

m ddl e ear.

I nner ear: Chandrashekar et al (1978) in
tenporal bone study of patient with hem -

facial mcrosoma found total superior
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dehi sence of internal acoustic neatus. The
otic capsule was defornmed with an under deve-
| oped cochl ear nodiolus grossly deficient in
spiral ganglion popul ati on. Cochl ear duct

was shorter than nornmal. The vestibul ar
systemdid not show any structural abnormality
except for the degeneration and reduction of
the scarpas ganglion cells and nerve fi bers.
Hearing: Bearing loss is nostly unilateral

and predom nantly conductive in nature. Sone-
tines perceptive conponent is present.
Djkstra (1977),of the five cases eval uated,
found conpl ete deafness in one case, while
the other 4 had bilateral asynetrical mxed
hearing | oss. No other audionetric tests

wer e descri bed.

Vestibul ar system No vestibular tests were

descri bed.

6.4.2.3 Treatnent and prognosi s:

Surgical correction of mcrotia, atresia,
Mandi bul ar hypopl asia. Tynpanotony with

I nsertion of prosthesis or hearing aid nmay
be enpl oyed to inprove hearing.

The di sease appears to be non progressive and

it is not crippling.
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6.4.3 Perre Robin Syndrone:

Pierre Robin syndronme is a first arch syndrone.

6.4.3.1Characteri stics:

1. Autosonal domnant inheritance with variable
expressivity.

2. Mcrognat hi a.

3. {d ossopt osi s.

4. deft palate.

5. Sonetines eye abnormalities including strabi-
snus, infantile gl ancoma, cataract, m cro-
pt hal nos, retinal detachnent.

6. Malfornmations of the facial bones.

6.4.3.2 Auditory system

External ear: FPinnae may be nal f or ned.

mcrotia, atresia or stenosis of the external
audi tory canal have been reported.

Mddl e ear: Various ossicular nal formnations
have been described. In sone otitis nedia
was report ed.

Inner ear: No inner ear abnormnalities were
descri bed.

Hearing: Associated hearing | oss is usually
conductive in nature. Secondary to mddle
ear anonalies or otitis nmedia. Black et al
not ed conductive deaf ness, but sensori neural
hearing | oss nay al so occur. No other

audi onetric tests were descri bed.
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3 Treatnent and prognosi s:

Tracheostony is advised if there is respi-
ratory strider tube feeding or gastrostony.
d osopt osi s shoul d be surgically corrected.

Mrtality rate is high (40 - 60% .

6.5 Kippel - Feil Syndrone

Wthin the classification of otocervical syndrones,

the greatest

Kl ippel Feil

6.5.1

6.5.2

I nci dence of ot opat hol ogy occurs in the

Syndr onre.

Characteristics:

1. Autosomal domnant inheritance with poor
penentrance and variable expressivity.

2. Short neck.

3. Decreased nobility of head.

4. Low occipital hair |ine.

5. It may be associated w th other abnorna-

lities as cleft pal ate, nmental retarda-
tion, eye abnornalities.

Audi tory system

External ear: Mcrotia, stenosis and atresia

of the external auditory canal have been
report ed.
M ddl e ears Everberg (1968) noted absence of

oval wi ndow. Fixation of stapes footplate was
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reported by Jarvis and Selvars (1974).

QG her abnornalities include absence of stapes
supra structure, afibrous incudostapedi al
articulation, and hypoplasty of tynpanic
cavity.

I nner ear: Inner ear nal formation consisting
of marked stenosis or a bony septumin inter-
nal auditory neatus, |abyrinthine dysplasia,
def ecti ve cochl ear devel opnent wi th a nunber
of turns m ssing.

Hearing: There are no consistent audi ol ogic
patterns. Hearing | oss nmay be conducti ve,
sensorineural or mxed in nature (Salk and
Borton 1973). No other audionetric tests
were reported.

6.5.3 Treatnent and prognosis:

Use of hearing aid and stapedectony nay | essen
the hearing inpairnent.

The disorder is congenital and non progressive.

6.6. Klippel-Feil anomal ad and abducens paral ysis
with retracted bulb and sensorineural or
Conducti on Deaf ness(WI der vanck syndrone,

Cer vi co- ocul oacousti ¢ dyspl asi a):

W/ dervanck and col | eagues (1952, 1960, 1966)

brought attentiontothe syndrone of Klippel-Feil anonal ad,
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abducens palsy with retracted bul b and severe sensori neural
deaf ness. S nce then many cases have been reported, exten-

sively by Mein (1968), Kirkham (1970).

6.6.1 Characteristics:

1. Miltifactorial inheritance

2. Fusion of cervical vertebrae

3. Abducens palsy with retracted bul b (Duane
syndr one)

4. (ccasional cleft palate and/or torticollis.

6.6.2 Auditory system

External ear: Various ear anonalies have been

described. Pre auricular tags, nalfornation
atresia or absence of external auditory canal
(Everberg et al 1962), Fraser and Mac Al i -
vray 1968).

Mddl e ear: abnormal ossicles and absence of

oval w ndow were the abnornmalities reported
Everberg et al 1962).

Inner ear: Stenosis or bony Septumw thin the
internal auditory neatus, abnormal semcircul ar
canal s and under devel opnent of the |abyrinth
has been reported by cross and Pfaffenbach

(1972), Bauneister and Terrahe (1974).
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Hearing: Severe congenital sensorineural or
conductive hearing |oss has been described by
several authors. (M Gllivray (1968), Kir-
kham (1970) Stark and Borton 1973). No ot her
audi onetric tests have been descri bed.

Vesti bul ar system Vestibul ar response has

usual | y been abnornal (Sverberg et al 1963,
Wl dervanck et al 1966).

6.6.3 Treatnent and prognosis:

The restriction of the abduction of the eye
can be partly or conpletely corrected by tem
poral transplantation of the superior and in-
ferior recti conbined with resection of the
internal rectus (Gbin 1971). Hearing aid

may be enployed, if the hearing | oss is severe.
The disorder is congenital and non progressive.

6.7 Qanio Mtaphyscal Dysplasia (OQW or Pyles
D sease)

This condition was originally described by Pyle in
1931. There are 2 heriditable forns, domnant and rece-
ssive type. dinically and pathol ogically the recessive
type is nore severe than domnant type. Gorlin et al (1970)
suggest that It is erroneous to equate OMD with pyles

di sease because the latter is different in that the changes
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are nore severe and generalized, and the facial and cranial

bones are unaffect ed.

6.7.1

6.7.2

Char acteri stics

1. Autosonal domnant and recessive inheritance.
2. Hyperostosis of the cranial and facial bones.
3. Metaphyscal dysplasia affecting |ong bones.

4. Canial nerve paralysis.
5

Characteristic Leonine facies wth hyper-
telorismand broad nasal bridge.

Audi tory system

External ear: No external ear abnornalities were

r eport ed.

Mddl e ear: Ankylosis of stapedial footplate
or bony overgrowth of ossicles with resultant
| mobi |i zation was reported by Gay (1965),

Ki et zer and Paparella (1969).

Inner ear: Narrowing of internal auditory
neatus wi th enroachnent on auditory nerve has
been identified in radiographs (Rnoin et al
1969, MIler et al 1969). Polytonographs
showed deposit of bone in the region of the
cochl ea (d adney and Mont el eone, 1970).
Hearing: Various degrees of hearing | oss have
been found in nearly all cases. Not uncommonly,

it is the presenting synptom (Saunders).
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A though the loss is largely conductive in
many cases it has a sensorineural conponent
(Saunders, 1957, Gat 1965 and Kietzer and
Paparel |l a 1969, {d adney and Montel eone (1970).
The hearing | oss begins in childhood and is
slowy progressive until there is noderate to
severe (30 to 90 dB) deafness in the third or
fourth decade. In 2 of 3 cases SISl tests
that were initially negative becane positive
at about 12 years of age (d adney and Mont e-

| ene 1970).

6.7.3 Treatnent and prognosis:

The bone dysplasia nmay be treated by surgical
contouring (Mllard et al 1967). A hearing
aid may | essen the deaf ness. Stapedectony
shoul d be considered for persons w th predom
I nantly conductive hearing | oss.

The hearing aid visual inpairment and facial

pal sy are slowy progressive.

6.8 O ani odi aphyscal Dyspl asi a

Gorlin, Spranger and Kozzal ka (1969) enpl oyed the
term "crani odi aphyscal dysplasia" to designate a very severe
bone di sorder characterized by nmassive generalized hyper
ostosis and sclerosis, involving especially the skull and

faci al bones.
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Characteristics

1. Autosonal recessive inheritance.

2. Massive enlargenent and sclerosis of
cranial and facial bones, ribs and cl avicl es.

3. Oylindrization of long bones and di physcal
endost osi s.

4. Hevated levels of alkaline phosphatase.

5. Bony overgrowth of cranial foramna result-
ing in blindness and deaf ness.

Auditory system

No external /mddl e/inner ear abnormalities

wer e nenti oned.

Heari ng: Deaf ness has been noted in all cases.
In sone, the deaf ness was congenital (Stransky
etal 1962). The deafness was described as m xed
by Gemmel | (1935) and as sensorineural by Halli-
day (1949). No other audionetric tests were
descri bed.

Vestibul ar system W studies have been reported.

Treatnent and prognosi s:

Therapy is of no avail. The prognosis is poor.
The disorder progresses and results in severe
nmental and somatic retardation, blindness,

deaf ness and often early death.
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6.9 Fr ont onet aphyscal dysplasia (Gorlin-Hart
Synar one) .

This is a rare but distinguishable variant of the
crani ot ubul ar osseous dysplasias with clinical features
that may overlap with crani o netaphyscal dysplasia. Such
cases were reported by Gorlin and Cohen (1969), Wl ker
(1969), Holt et al (1972), Danks et al (1972), Jarvis and
Jenkins (1975) and Wi ss and Reynol ds (1976).

6.9.1 Characteristics:

1. Autosonal domnant or X linked recessive inheritance.

2. (nharacteristic facies narked by pronounced supra-
orbital ridge and pointed chin.

3. Vasting of armand |leg nuscles with flexion de-
formty of joints.

4. Characteristic skeletal changes,

6.9.2 Auditory system

External ear: Wsually external auditory canal

and tynpani ¢ nenbrane are nornal .

Mddl e ear: Tynpanic cavity nay be narrowed by

osseous infiltrations, ossicular chain fixation

occurs inmultiple locations. O tynpanotony
Arenberg et al (1974) found fixed nal |l eus and
| ncus.

I nner ears : Radi ographi ¢ studi es have shown

osseous infiltration of the cochlea in sone cases.
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Hearing: Hearing loss is nostly conductive
(Grlin and Cohen 1969, Val ker 1969). But
Holt et al (1972) and Arenberg et al (1974)
noted symmetric progressive mxed hearing

| oss that appeared prior to puberty.

Vesti bul ar system No vestibular tests were reported
6.9.3 Treatnent and prognosi s

A hearing aid may be enpl oyed. This

di sorder does not |limt the |life span.

6.10 Recessive Osteopetrosis (A bers-Schonberg D sease)

Cst eopetrosi s somneti mes known as"nar bl e bone di sease”
Is a rare skeletal disorder characterized by a generalized
I ncrease in bone density occuring in early childhood. Deaf-
ness has been Reported only in the recessive form So

far only about 300 cases of osteopetrosis have been report ed.

6.10.1 Characteristics

1. Autosomal recessive transm ssi on

2. Osteosclerosis wth invol venent of al
bones of the skel eton.

3. Facial palsy and visual |oss in over
hal f the cases.

4. Anenia,_hepatosEIenonegaIy, t hr onbo-
cgtopenla are the other associated
abnornal i ti es.
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6.10.2 Auditory system

External ear: The deformaties of the external

ear consist of large soft auricles lacking
in cartilagenous support (MHKusick 1960, 1966) .
Mddle ear: Tenporal bone changes described by

Mers and Stool (1969) revealed a smaller than
normal mddle ear cavity with narked hyper-
trophy of mucosa. A portion of facial nerve
was herniated into the mddle ear. There was

a small inconplete fallopian canal. Abnornal
otosclerotic ossicles lacked medul lary cavities,
The stapes was thickened, preserving its feta
shape through lack of renodeling. There was

no pneumatization of mastoid cells, these

areas being filled with chondrocytes and osteo-
blasts. In about half the cases there was
history of otitis nedia.

Inner ear: The organ or corti, vestibular

| abyrinth and the spiral ganglion were nornal.
Hearing: About 25 and 50 percent of the patients
have mld to noderate m xed sensorineural and
conductive hearing |oss beginning in childhood
(Johnston et al 1968), Mers and Stool, 1969).
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In general investigators have not reported
detail ed audionetric findings. Enell and
Pehrson (1958) however have described the
audi ogramof their 9 year old patient as
resenbling that found in otosclerosis.

Vesti bul ar systens: No vestibul ar findings

have been descri bed.

6.10.3 Treatnent and prognosi s:

Surgi cal enlargenent of the optic foramna
has been carried out. Splenectony and pre-
dni sone have been enployed to treat anema
(Me and Skjaevel and 1969). Hearing aids
wi Il help those with deaf ness.

The clinical course is variable. In sone
cases, Facial palsy, M sual or hearing | oss
may appear rapidly and then nmay inprove
slightly. But death usually results wthin
the first fewyears of |life fromanema or

secondary infection.

6.11 Pagets D sease of Bone (Gsteitis Deformans)

Paget (1876) described a formof "chronic osteitis"
that begins in mddle age and is characterized by changes

in the shape, size and direction of involved bones.



136

6.11. 1 Characteri stics

1. Autosormal domnant transmssion wth
I nconpl ete penentrance and vari abl e
expressivity.

2. Ohset in mddle age.
3. Involvenent of the sacrum pelvis,

vertebrae, |ong bones of the |egs
and skul | .

4. Neurologic deficits and spinal cord
conpression in a small percentage of

patients.

6.11.2 Auditory system

Marked i1nvol venent of the auditory system
nore often acconpani es advanced skull changes.

External ear: Patients may have narrow ng

and/or tortuosity of the external auditory
neatus (Sparrow and Duvall 1967, Davies
1968) .

M ddl e ear: Tenporal bone X rays reveal ed

stapes foot plate thickening (25%, Stapes
foot plate fixation, and |less frequently

I ncudonal | eal fixation within the epitym
panum (petasm ck 1969).

I nner ear: There have been several reports
on the histopathol ogic changes in the tem
poral bones.

The earliest changes include increased

renodel i ng of the hone surroundi ng vascul ar
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channel s near the |abytinthine capsule and
finally enroachi ng upon the endosteum of

of the nenbranous |abyrinth (Qussen 1970).
There is a variable degree of degeneration

of sensory cells of the Saccular and Uri -
cul ar macul ae and cristae of the semcircul ar
canal s (Lindsay and Lehman 1969).

In the organ of corti there is degeneration

of the stria vascularis and hair cells,

ederma of the tectorial nenbrane and dil at a-
tion of the coehlear duct (Davies 1968,

Nager 1975), Kornfeld (1967) showed that when
the innernost portion of the capsule was affec-
ted, there was thickening of the stria vascul a-
ris, atrophy of portions of the stria adjacent
to the thickenings, and fornation of intra-
vascul ar concrenents.

Appl ebaum (1977) found pagetic bone invading
the internal auditory canal and conpressing
the cochl ear division of the 8th cranial

nerve resulting in severe neural degeneration.
Hearing: Goldstein et al (1926) noted hearing
inpairment in only 5%of the cases, Rosenkrantz

et al (1952) found in 12%and Davies found
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hearing loss in 40% The type of hearing

| oss varies from conductive to sensori neural
and nay be unilateral or bilateral (Wllie
1923).

Jems et al (1967), Sparrow and Duvai

(1967) and Cal vet et al (1967) found m xed
deaf ness nost frequently.

Pet asni ck (1969) however found sensori neur al
deaf ness nore common, while Davies (1968)
noted nost patients to have conductive deaf -
ness in | ow frequencies.

SI SI scores were negative (Konigsnmark and
Gorlin 1976), But olens et al (1967) found

|l ow SI SI scores at |ow frequencies, but high
scores at high frequencies.

Vestibular system Caloric reaction was vari a-
ble. Amng 28 patients conplaining of Verti go,
Davi es (1968) found a di mni shed response in
only two individuals. Qut of 3 cases studies
(Konigsmark and Gorlin 1976) only one had

no response to caloric stimulation, whereas

the other two were nornal .
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6.11.3 Treatnent and prognosi s:

Hearing aid is the best treatnent for
hearing | oss. Attenpts to nobilize the
stapes have net with generally poor re-
sults (Davis 1968). Therapy for gene-
ralized disease includes high protein diet
with adequate vitamn C a high intake of
cal ciumand anabolic steroids for increas-
i ng bone repair.

The disease is slowy progressive but does
not appear to shorten life. Fractures are
frequent, but there is mninal trauna only
a small/portion of patients devel op / pr o-
severe neurol ogic or renal conplications
or sarconat ous degeneration of bone. In-
creased vascul arity may induce hi gh out put
cardiac failure.

6.12 Hyperostosis Corticalis Generalisata
(van Buchem's D sease)

A syndrone characterized by a generalized otoscle-
rotic overgrow h of skeletal bones was described in seven
cases by Van Buchemet al in 1962. An isolated case was
descri bed by Fosnoe et al (1968). Van Buchem (1971)

docunented anot her eight patients.
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6.12.1 Characteristics

1. Autosonal recessive transm ssion

2. Generalized osteosclerotic overgrow h
of skel eton including nmandi bl e, skul |,
ribs, long and short bones.

3. Narrowi ng of skull foramna causin

Franial nerve paralysis wth visua
0SS.

4. Markedly increased |levels of serum
al kal i ne phosphat ase in nose patients.

6.12.2 Auditory system

No information is available regarding the
conditions of external, mddle or inner ear.
Hearing: Hearing loss is sensorineural or
mxed type. Qadual inpairment of hearing
begins at about 15 years of age (Van Buchem
et al 1962). Al the 7 patients described
by Wonden (1968) had bilateral symmetric
hearing | oss. Sone cases showed sensori -
neural hearing | oss, whereas others mani -
fested mxed deaf ness. There was | oss of
speech discrimnation. Tone decay and

S| S| tests were positive in sone cases.

Vesti bul ar system No vestibul ar findi ngs

wer e descri bed.

6.12.3 Treatnent and prognosi s

A hearing aid may be useful. Deconpression
of the optic and facial nerves should be

consi dered when there is sign of invol venent.
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H rsch

this disorder.
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The disorder begins at 10 years of age and
progresses slowy thereafter. |t does not

result in early death.

Scl er ost eosi s

(1929) probably described the first cases of

Addi tional exanples are those of Kretzmar

and Roberts (1936), Falconer and Ryrie (1937), H gi nbot ham
and Al exander (1941), Kelly and Lawl ah (1946), Pietruschka
(1958), Truswell (1958), Kintworth (1963) and Sugi ura
(1975), Beighton et al (1976).

6.13. 1 Characteristics:

6.13.2

1. Autosonmal recessive inheritance.

2. Sguare appearance of mandi bl e.

3. Ceneralized osteosclerosis and hyper -
ostosis of calvaria, nandible, clavicles
and pel vi s.

4. frequent asymmetric cutaneous syndactyly
of index and mddl e fingers.

5. Bony inpingenent on cranial foramna
produci ng ftacial palsy or optic atrophy.

Auditory system

No external or inner ear abnornalities were
descri bed.

Mddl e ear: Beighton et al (1976) descri bed

fixed ossi cl es.
Hearing: Bilateral sensorineural, conductive

or mxed deafness is a constant feature of
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the disorder. It may appear early in
I nfancy, during childhood or late in
adol escence. No other audionetric tests

wer e descri bed.

Vesti bul ar system Pietruschka (1958)

found negative reaction to caloric sti-
mul ati on.

6.13.3 Treatnent and prognosis

Surgical intervention for relief of cranial
nerve conpression and raised intracranial
pressure. Qbital deconpression nmay be in-
dicated for the proptosis. The syndactyly and
mandi bul ar prognat hi sm can be surgically cor-
rected. A hearing aid ny be useful.

The facial palsy at first transient and uni -

| ateral usual |y becones bilateral. The deaf-
ness is progressive. In sibs described by

Bei ghton et al (1976) death from conpression

of the nedul | a.

6.14 Hectrodactyly, Ectodernal dysplasia, defting
and M xed hearing | oss. (EEC Syndrone ).

The syndrone of Lobster-claw deformty of the hands
and feet, nasol acrinmal duct obstruction and cleft |ip-

pal ate was possibly first described by Eckol dt and Martens
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(1804), Cockayne (1936) originally described a pedigree

of two generations with | obster claw hands and feet,

cleft lip, palate and dacrocytosis. Rudiger (1970)

stressed the associ ation of ectodermnmal dysplasia and

suggested the nane EEC syndrone.

6.14. 1 Characteri stics

6.14.2

1. Autosomal domnant inheritance wth
I nconpl ete penentrance and vari abl e
expressivity.

2. Hand and foot deformaties including
absent phal anges and net apodi al bones
and syndactyly of sonme renaining digits.

3. Absence of lacrinmal puncta.

4. (ccasional cleft-1ip-palate.

5. Qccasional al binoid changes in the
skin and hair.

Auditory system

External ear: Berndorfer (1970), noted

absence of pinna, while Robinson et al
(1973) described abnornmal nodeling of the
pi nna.

Mddl e ear: After tynpanotony Robi nson

et al (1973) found absence of the stapes
and part of the incus in one patient.
Bystromet al (1974) noted absence of the

I NCuUs.
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Inner ear: Berndorfer (1970) noted |ack of
inner ear. No other abnornalities were
report ed.

Hearing: Hearing | oss has been a relatively
unconmmon conponent of this syndrone. Hear-
ing loss is nostly conducti ve.

Conduct i ve deaf ness of unspecified degree
was noted by Patterson and Stevenson (1964),
Robi nson et al (1973), Beckerman (1973), and
Pashayan et al (1974). MIld to noderate
degree of conductive deaf ness was descri bed
by ernest and Pullon (1974) and Bystrom

et al (1974).

W/ der vanck (1963) described 40 to 100 dB
sensorineural hearing loss in the affected
nmenbers. Meller (1893) and Birch Jensen
(1949) described patients who were deaf
mutes w t hout otherw se categorizing the
deaf ness.

Vestibular system Caloric vestibular test

on one patient showed narked depression of
the vestibul ar response and m ni mal nystag-

mus produced by cold water (WI dervanck, 1963).
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6.14.3 Treatnent and prognosi s

Hearing aid nay be of help to those wth
residual hearing. The cleft |ip and/or
pal ate should be corrected surgically.

I n cases of obstruction of the inferior

| acri mal puncta, a plastic tube should be
inserted to carry away the tears (Becker-
man 1973). In cases correction of ectro-
dactyly is indicated for cosnetic inprove-
ment .

Hearing loss is progressive. Patients
adapt well to the deformty of their

extreneti es.

6.15 CGopalatodigital (CPD Syndrone

As the nane indicates CPD syndronme is a nuscul o-
skel etal disorder affecting the ear, face and |i nbs.
Several groups fromthe University of Mnnesota (Dudding,
Gorlin and Langer 1967, Langer 1967, Buran and Duval |
1967) extensive radiologic study of a large kindred was

carried out by Pozhanski et al (1973).

6.15. 1 Characteri stics:

1. X Linked recessive inheritance.

2. Pugilistic facies, including broad nasal
root, hypertelorism frontal and occi -
pital bossing and smal |l nandi bl e.

3. deft palate.

4. Qowh retardation

Abnornalities of hands and feet
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I ncluding w dely spaced first and second
digits and shortened hall uces.

6. Awi de variety of skeletal abnormalities

7. MId nental retardation.

6.15.2 Auditory system

External ear: No external ear abnornalities

wer e descri bed.

Mddle ear: On tynpanotony (Buran and

Duval | 1967) found thickened ossicles, in

one case, the long process of the incus was

t hi ckened formng an unstabl e incudostapedi al
joint. The stapedi al head was w dened, and
the anterior crus did not reach the footplate.
I n another case, neither crus of the stapes
reached the footplate. H stological sections
of the stapes renoved reveal ed nornal but
poor|y nodeLed hone.

Inner ear: No inner ear abnornalities were
report ed.

Hearing: Audionetric tests on 3 sibs showed
a 30 to 90 dB bilateral conductive deaf ness
(Buran and Duval | 1967).

Vesti bul ar system Vestibular rests were not

descri bed.
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6.15.3 Treatnment and prognosi s

The cleft palate nay be repaired surgically.
Hearing | oss can be treated by a hearing
aid and by tynpanotony with a prosthesis
repl aci ng the abnornal ossicl es.

This disorder is not crippling.

6.16 Qofacial Dgital Il Syndrone (Mhr Syndrone).

This syndrome was described by Mhr (1941) and
A aussen (1946) in four of the seven sibs and by R noin
and Edgerton (1967) separated the orofaciodigital syn-
drome into two distinct genetic entities - one inherited
in an X-1inked domnant nmanner (CGFDI) and the other in-

herited in an aut osonal recessive node (CFD I1).

6.16. 1 Characteri stics:

1. Autosonal recessive inheritance.

2. Facial deformties w th hypoplastic
mandi bul ar body, flat nasal ridge and
wi del y spaced nedial canthi.

3. Digital abnormalities including poly-
dactyly, syndactyly and brachydactyly.

4. Lobul ated tongue.
6.16.2 Auditory system

No external and inner ear abnormalities

wer e descri bed.
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Mddle, ear: Various types of ossicul ar
nmal formati ons have been reported. Tym
panotony reveal ed congenital nal formation
of the incus with failure of articulation
with the stapes. The long process of the
I ncus had the appearance of a bluntal sau-
sage and the lenticular process was absent
(Rnmoin and Sgerton 1967). Stapes fixation,
absence of incudostapedi al joint.

Heari ng: Mdderate conductive hearing | oss
has been noted in the affected nenbers
(Rnoin and Sdgerton 1967, ol dstein and
Medi na 1974) .

Vesti bul ar system Vestibular tests were

not descri bed.

Treat nent and prognosi s:

The cleft |ip, palate and tongue nay be
surgically repaired. The pol ydactyl ous
digits may be renoved. The hearing | oss
may be treated surgically with insertion
of a prosthesis to replace the abnornal
ossicles. A hearing aid may al so be

enpl oyed.

The deafness is congenital and nonprogre-

ssive. A though nost affected persons have
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a normal |life span, several infants have
died of respiratory infection (Grlin
et al 1976).

6. 17 Osteogenesis Inperfecta (Vander Hoeve's
Syndrone) .

Qedit is usually given to Ekman (1788) for
performng the first conprehensive study of this syndrone
and for discussing the inheritance. Vander Hoeve and de-
Kleijn (1918) first nentioned deafness as part of the
syndrone. The incidence varies fromabout 2 to 5 per
100,000 births in different popul ations (Seedorff 1949,
Schroder 1964, MKusick 1972).

The di sease can be classified into two types
according to its manifestation: (1) Osteogenesis
I nperfects Congenita (2) Osteogenisis Inperfecta tarda.

st epgenesi s I nperfecta Congenita
(Tobster n-vVander Fbeve Syndr one)

This congenital formwas first described by Lob-
stein in 1835. Hereditary plays a questionable role.
Fetus may have multiple fractures and be dead at
birth, and survive only a short tine and die even

before their hearing can be eval uat ed.
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(st eosenesi s I nperfecta tarda:

TVander Foeve- deKl eyn syndr one) .

This delayed formwas first described by Ml e-
branche in 1964. Autosonmal dom nant inheritance has
been established. Patients beconme hard of hearing at
about 30 years of age which corresponds to the circum

stances in otosclerosis.

About 90 percent of the reported cases represent

the "tarda formi of osteogenesis inperfecta.

6.17. 1 Characteri stics:

1. Autosomal dom nant transm ssion.
3lue sclerae in 56%o0f cases.
Fragil e bones in 66%

Loose |i ganents.

oo~ owoN

Frequent|y changes in the teeth resenbling
those seen in dentinogenesis inperfecta.

6.17.2 Auditory system

External ear: In sone patients the tynpanic

nmenbrane is found to be thinned and bl ui sh
i n col our.

Mddl e ear: The relationshi p between otoscl e-

rosis and osteogenesis Inperfecta is still
unset t| ed.
Earlier authors (Bronson and Fraser 1917,

Rut her 1922) consider the hearing i npairment
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In osteogenesis inperfecta due to otoscle-
rosis. Willstein and col | eagues (1960)
believe that otosclerosis is a localized form
of osteogenesis inperfecta differing only

in degree extent and |ocalization. But
Altman and Kornfield (1967) found no his-
tol ogi cal evidence for a conmon etiol ogy.
Kosoy and Maddox (1971) found that the
stapes footplate had a heavy growth of

whi te, chalky, soft mounded bone, but the
footplate margins were discrete and showed
only slight fixation in contrast to firm
fixation found in otosclerosis. Hall and
Rehrt (1968) found a normal stapes foot-
plate, Qpheim (1968), Hall and Rzhrt (1968),
Bretlan et al (1971) and Miller (1974)

noted degeneration of the stapes crura

with replacement by fibrous threads. The

stapes footplate and adjacent oval w ndow
showed no evidence of otosclerosis.

Brosan et al (1977) believe that there is

greater degree of structural organization

and greater area is occupied by resorption
spaces than in otosclerosis.
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| nner ear: The otosclerotic change nay involve
the |abyrinthine capsule also in some cases
(Bretlan and Jorgensen 1969, Bretlan et al
1970, Mller 1974).

Heari ng: The deafness is usually conductive
and symetric, can be mxed or purely sensori -
neural (Robertson and Gregory 1962, Kosoy and
Maddox 1971). Deafness usually begins in the
third decade and increases progressively with
time, becom ng profound in some individuals
(Robertson and Gregory 1962). Severely im
paired hearing is found in 30 to 60 percent

of patients with the tarda type (Dessoff 1934,
Seedorff 1949). Conplete deafness is rarely
observed, hearing appears to be nore severely
impaired in patients with narked bone invol -
vement (Caniggia et al 1958).

Vestibular system No vestibular tests were

report ed.

Treatnent and prognosi s

St apedectony is the treatment of choice. Care

shoul d be taken to avoid fractures.
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Joint fusions, mtral insufficiency and
conduction hearing 10SS (FOTNey S Syndr one)

A mot her and two daughters having this syndrome was

descri bed by Forney, Robinson and Pascoe (1966).

6.18.1 Characteristics:

1. Autosonal domi nant transmi ssion with
variabl e expressivity.

2. Skeletal abnormalities including fusion
of the cervical vertebrae and carpa
and tarsal bones.

3. MId to noderate mtral insufficiency.

6.18.2 Auditory system

8.18.3

No external and inner ear abnormalities were
not ed.

Mddl e ear: Surgical exploration of one ear in

each subject showed fixation of the footplate
of the stapes.

Hearing: Mderate, probably congenital, con-
ductive hearing loss was noted in the affected
menbers. Puretone audiograns on each patient
showed a 30 to 70 dB conductive hearing | oss.

Vestibul ar system No vestibular findings were

descri bed.

Treatnment and prognosis:

The mtral insufficiency is of only noderate

degree and does not warrant surgical correction.


Venu


The hearing | oss nay be mni mzed by use of
a hearing aid and by insertion of a prosthesis.
The disorder is non progressive. Mtral in-
sufficiency may result in cardiac failure |later

inlife.

6.19 Kniest syndrome

Kni est (1952) described a rare formof disproportio-

nate dwarfism characterized by depressed nasal bridge,

cleft pal ate,

6.19.2

and prom nent knees.

6.19.1 Characteristics

1. Autosonmal dom nant inheritance.

2. Short extremties, club feet and large
knees, all noted at birth.

Late devel opnent of wal ki ng.

Siff joints and waddling gait.

Severe nyopia and often retinal detachment.

deft pal ate.

N o o b~ ow

Characteristic radiographic alterations.

Auditory system

No external, mddle or inner ear abnornalities
were reported.

Hearing: Conductive deaf ness has been descri -
bed by a nunber of authors (Roaf et al 1967,
Mar ot eaux and Spranger 1973, &S ggers etal 1974).


Venu
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Vestibular system No studies have been

reported.

6.19.3 Treatment and prognosis

Referral for periodic opthal nologic exam na-
tion is mandatory. Cleft palate should be
repaired.

The patient becomes progressively deformed.
Gait is difficult. Retinal detachment is a

distinct hazard.

6.20  Miltiple Synostoses and conduction deafness
(Synphalangr sm BrachydaotyTy Syndrome) .

Maroteaux et al (1972) and Hermann (1974) reported

kindreds with multiple synostoses and conduction deafness.

6.20. 1 Characteristics

1. Autosomal dom nant inheritance.

2. Lack of nasal alar flare.

3. Progressive proximal synphal angi smof al
the fingers and distal synphal angi sm of
the last finger.

Carpal and Tarsal coalition.

Subl uxation of the radial heads.

Short first metapodial bone.

N o o &

Hypopl asia or aplasia of various distal
Phalang?s and corresponding finger and
oe nalls.
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6.20.2 Auditory system

No external or inner ear abnornmalities
wer e reported.

Mddl e ear: Tatd ankyl osis of the stapes,

nal formed stapes and incus were descri bed
by Maroteaux et al 1972.

Hearing: Progressive conductive hearing

| oss appearing during early childhood or
adol escence was noted in 4 of 6 patients,
reported by Hermann (1974) and 4 of 7
patients examned by Maroteaux et al (1972).
No other audionetric data is avail abl e.

Vesti bul ar system No data have been reported

on vesti bular function.

6.20.3 Treatnent and prognosi s

St apedectony and insertion of a prosthesis
may inprove hearing. Qthopedic surgical
hel p should be sought for relief of the
skel etal probl ens.
The disorder is progressive.

6.21 Hereditary hyperphosphat asi a(Juvenil e pagets

di Sease, Hyperostosis corticalis JuveniTis
def or mans)

Heredi tary hyper phosphatasia is characterized by

progressive skeletal deformties that becones apparent
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during the second or third deoade of life. It was possibly
first described by Sorrell and Legrand-Lambling (1938).

6.21.1 Characteristics

6.21.2

6.21.3

1. Autosomal recessive inheritance.

2. Progressive enlargenent of the head and
bendi ng and thi ckening of [ong bones of
the extremties.

3. Elevated alkaline and acid phosphatase
| evel s.

Audi tory system

External ear: The ear canals were narrowed.

No mddle and inner ear abnornalities were
nent i oned.

Hearing: Progressive mxed 60 to 80 dB
hearing | oss has been evident fromthe

fourth to fourteenth year of life (Thonpson
etal 1969). gyring and Eisenberg (1968)
described high frequency sensorineural
hearing | oss. Mtsudo (1971) noted di m nished

hearing bilaterally.

Vestibul ar system Studies have not been

report ed.

Treatment and prognosis

Sodi um fluoride, at a dose of /ny/bg/day
was given by Eyring and Ei senberg (1968)
with mldly encouraging results.

The disease is progressive and sonetimnmes

result in sporadic cranial nerve involvement.
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6.22  Spondyl oepi physcal dyspl asia congenita
and Sensori neural deal ness

Spondyl oepi physcal dyspl asia congenita, first
defined by Spranger and Wedenann (1966) is a skel etal
dyspl asi a recogni zable at birth. Earlier probable
cases were reported by Lhlig (1954) and Braun and Mey-
thaler (1962). The disorder constituted as nmuch 10

percent of cases of dwarfism (Bailey 1973).

6.22. 1 Characteristics

1. Autosonal domnant inheritance

2. Short trunk and proxinmal extremties
3. Dstinctive skel etal changes.
4

Severe nyopia and at tines retinal
det achnent .

o

Jeft palate in about 40%
6. Mental retardation in 10%

6.22.2 Auditory system

No external /mddle/inner ear abnornalities
wer e descri bed.

Heari ng: Deafness is not a constant feature.
It occurs in about 30 percent of cases

(Kbni gsnark and Gorlin 1976).

Moderately severe (30 to 60 dB) sensori -
neural deaf ness, especially masked in the

hi ght ones was described by a nunber of
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authors (Fraser et al 1969, Mchaelis
etal 1973).

Vestibular system No studies have been

report ed.

6.22.3 Treatnent and prognosis

Early correction of cleft palate. Referral
to an opthal nol ogi st for eval uation and/or
correction of the nyopia and retinal detach-
ment is extrenely |nportant.

Wiile life expectancy is not shortened, gait
becomes progressively nore difficult and

scol i osi s becones nore severe with age.

6.23 Calcification of cartilages. Brachvtel epha-
langy, Miltiple peripheral pul nonary stenosis
and m xed deaf ness

This syndrone was described by Kentel, Jargenson
and Gabriel (1971, 1972) intwo sibs.

6.23.1 Characteristics:

1. Autosomal recessive inheritance
2. Brachyt el ephal angy

3. Calcification and/or ossification of .
cartilages of nose auricles, trachea and ribs.

4, Nultiﬂ[e_peripheral pul nonary stenoses and
bronchitis.
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6.23.2 Auditory system

6. 24

External ear: Pinnae were sonmewhat too

| arge and prom nent. They were pale,
stiff and hard in consistency. The ear-
drunms were perforated bilaterally.

Mddle ear: Recurrent mddle ear infec-

tions was observed in both sibs.

Inner ear: No inner ear abnormalities were
report ed.

Hearing: Mxed hearing |oss of 40 to 75 dB
bei ng greater at higher frequencies was
found in both Sibs prior to admssion to
School .

Vestibular system Nornal caloric response

was not ed.

Treatnent and prognosi s

No treatment is required for the pul monary
stenosis. The deafness may be aneliorated
with a hearing aid. Prognosis for an

essentially nornmal life is good.

Met aphyscal dysostosis. nental retardation

and conducti on dear ness

Rimoin and McAlister (1971) reported three nale

sibs with this syndrone.


Venu
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6.24.1 Characteristics

1. Autosomal recessive inheritance.

2. Short stature due to metaphyscal dysostosis
3. MId nmental retardation.
4

Eye abnormalities including hyperopia,
strabi snus, cataract.

6.24.2 Auditory system

No external ear abnornalities were noted.

Mddle and Inner ear: Polytonmography of the

mastoid areas revealed bilateral |ow place-
ment of the ossicles as well as striking up-
ward angul ation of the internal auditory
canals. Recurrent mddle ear infection was
observed in all sibs.

Hearing: Bilateral noderate conduction deaf-
ness appearing around adol escence was noted
inall three sibs.

Vestibular system No vestibular tests were

descri bed.
6.24.3 Treatment and prognosis:

A hearing aid nmay be useful. Othopedic the-
rapy may be used to correct skeletal abnorna-
lities.

The deafness and mental retardation is non-

progressi ve.
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6.25 Unnamed Bone dysplasia(s) and Sensorineura
Deaf ness

Insley and Astley (1974) described this syndrome in
two sisters. Nance and Sweeney (1970) reported the sane
disorder in an adult nale, his deceased sibs and female

cousi ns.

6.25.1 Characteristics

1. Autosomal recessive inheritance.
2. Severely depressed nasal bridge.

3. Skeletal alterations, including platys-
pondylia and carpal fusion.

6.25.2 Auditory system

No external/mddle/inner ear abnormalities
wer e descri bed.

Hearing: Both sibs described by Insley and

Astley (1974) exhibited sensorinenral deaf-

ness, one had a conductive conponent thought
to be due to otitis media. The patient stu-
died by Nance and Sweeney (1970) had slowy

progressive mxed hearing loss that was nore
severe at high frequencies.

Vestibular system No vestibular studies were

reported.
6.25.3 Treatnment and prognosis

The depressed nasal bridge may be corrected
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surgically. Ahearing aid may be enpl oyed
if the hearing | oss is severe.

Information is insufficient to determne
pr ognosi s.

6. 26 Dom nant Synphal angi sm and Conducti on Deaf -
ness

Conducti on deafness due to fixation of the footplate
of the stapes to the round w ndow in conbi nati on with here-
ditary absence of the proxinal interphal angeal joints and
carpal and tarsal bone coalition has been described in
several kindreds (Vessell 1960, Strasburger et al 1965,
Gorlin et al 1970, Maroteaux et al 1972, d oede and S enger
1974, Spoendlin 1974, Miurakam 1975).

6.26. 1 Characteristics

1. Autosonal dom nant transmssion wth
variabl e expressivity.

2. Synphal angi sminvol ving proximal inter-
phal angeal joints nost narked in the
ul nar digits.

3. Carpal and tarsal coalitions.

6.26.2 Auditory system

No external or inner ear abnornmalities were
not ed.

M ddl e ear: Tynpanot ony reveal ed bony fusion

between the stapes and the petrous portion
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of the tenporal bone (Strasburger et al 1965).
Gorlin et al (1970) also described ankylosis
of the stapes.

Hearing: MId to severe conductive hearing

l oss in infancy or early childhood was reported
by Vessell (1960), Strausberger (1965), Gorlin
et al (1970), Vase and Pedersen (1975).

Vestibul ar system Vestibular studies have

not been reported.

Treatnment and prognosi s

No treatnent is required for synphal angi sm
The hearing loss can be effectively treated
by stapedectony.

Prognosis is good.

Dyspl asia of the capital fenoral epiphyses,
Severe nyopia and Sensorineural deafness

Pfeiffer, Junemann, Polster and Bauer (1973) described

this syndrone in three brothers.

6.27.2

6.27.1 Characteristics

1. Autosomal recessive inheritance.

2. Epiphyscal dysplasia, especially of the
fenmoral capital eplphyses.

3. Severe nyopi a.
Auditory system

No external/mddle/inner ear abnornalities

were described.
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Hearing: A symetrical, sensorineural deaf-
ness wi th abrupt high tone |oss above 3000

to 4000 Hz was noted in all brothers. Speech
reception threshold was at 30 to 35 dB.

Speech di scrimnation shonwed a 20 percent | oss.

Vesti bul ar system No vestibular testing was

descri bed.

6.27.3 Treatnent and prognosis

No therapy other than gl asses was necessary.
There was progressive inprovenent of the epi-
physcal dysplasia. The hearingl osswas not

progr essi ve.

6. 28 Absence of tibia and congenital deafness

In 1931, Carraro described a syndrome characterized
by absence of tibias and severe congenital hearing loss in

four of 6 sibs.

6.28.1 Characteristics:

1. Autosomal recessive transm SSion

2. Congenital absence of one or both tibias
and shortened nal fornmed fi bul as.

6.23.2 Auditory system

No abnormalities of the ear were reported.
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Bearing: Each of the sibs exhibited congenital
severe hearing loss. No further audiometric
testing was mentioned.

Vestibular system No vestibular findings were

descri bed.

6.28.3 Treatment and prognosis

Referral to orthopedic surgeon is indicated.

The hearing loss is congenital and severe.

6.29 Broad termnal phal anges, abnormal facies
and__Sensorineural_deal Ness

Keipert, Fitzgerald, and Danks (1973) described two

brothers with thef syndrone.

6.29.1 Characteristics
1. Recessive inheritance wither autosomal or
X linked.

2. Broad termnal phalanges of fingers and toes.

3. Unusual facies
4. Mental retardation

6.29.2 Auditory system

No external/m ddle/inner ear abnormalities
were mentioned.

Hearing:In one brother there was severe sensori-
neural hearing loss in one ear, but normal hear-
ing in the other ear. The other sib exhibited
moderately severe bilateral high tone sensori-

neural deafness.
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Vestibul ar system No studies were reported.

6.29.3 Treatnent and prognosis

A hearing aid may be enployed, if found useful.

Prognosi s depends on degree of nental retardation.

6.30 Arthrogrypotic hand anomaly and Sensorineura
—dearness

Stewart and Bergstrom (1971) reported a conbination
of arthrogrypotio hand anomaly and sensorineural deafness

in 12 individuals in 5 generations.

6.30.1 Characteristics

1. Autosonal dom nant inheritance with
variabl e expressivity.

2. Gowh retardation.
3. Atthrogrypotic alterations of the hands.
4, Sone limtation of joint mobility.

6.30.2 Auditory system

No external /m ddl e/inner ear abnormalities

were reported.

Hearing: 7 of the 12 affected persons manifested
congenital sensorineural deafness of noderate

to profound degree. In sone it was unilateral
in others bilateral. No other audionetric

data was avail abl e.

Vestibular system No studies were reported.
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6.30.3 Treatnent and prognosis

In nost cases hearing aid benefitted the
pati ents. The deafness and hand anomnal i es

Wer e non progressi ve.

6.31 Hypopl asia of upper extremties, cardiac
arythma, nalforned pinnae and unil ateral
conduct i on deaf ness

Stoll et al (1974) reported this apparently

uni que syndrone in a father and son.

6.31. 1 Characteristics

1. Autosormal dom nant inheritance.
2. Hypopl asi a of the upper extremties
3. Snus arrhythma.

6.31.2 Auditory system

External ear: The pinnae were nal formed. The

external auditory neatus was reduced in size.

Mddl e ear: The stapes and oval w ndow were

absent in the son.

Inner ear: No abnornalities were noticed.
Hearing: Profound unilateral conduction
deaf ness was noticed. No other infornation
I s avai |l abl e.

Vesti bul ar system Vestibular studies apparently

were not carried out.
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6.31.3 Treatnent and prognosis

Plastic surgery may be indicated for hypo-
plasia of upper extremties and external ear
abnormalities.

This disorder is not |ife threatening.

6.32 Carpal and tarsal abnornmalities, cleft palate
(1 godontia and Stapes-fixation

Gorlin, Schloff and Paparella (1971) described the

above syndrome in two sisters.

6.32.1Characteristics

1. Autosomal recessive inheritance.

2. Oeft palate

3. digodontia

4. Carpal and especially tarsal anonalies.

6.32.2 Auditory system

The external ears were normal. No inner ear
pat hol ogy was reported.

Mddl e ear: Exploratory surgery reveal ed bi -

| ateral congenital fixation of the footplate
of the stapes.

Hearing: Reduced hearing was noted prior to
puberty. Audionetric testing denonstrated
bilateral conductive deafness. The degree of

hearing | oss was not specified.
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Vesti bul ar system vestibul ar studies were

not carried out.

6.32.3 Treatnent and prognosi s

Hearing | oss in each patient was satisfactory
corrected by Stapedectony. Dentures can be
const r uct ed.

Prognosis is excellent. Carpal or tarsal

abnornalities are not problematic.

6*33 Exonphal os, Macrogl ossia, G gantism (EM3
Syndrone (Beckw th - Wedenann Syndrone)

This syndrone was first described by Beckw th (1963)
in 3 siblings. Wedenmann in 1964 described 3 nore siblings
with the sane disorder. Subsequently nore than 60 cases

have been reported.

6.33. 1 Characteristics

1. Autosonal recessive transm ssion.

Macr ogl ossi a.

(Ophal ocel e

Hyper pl asi a of several organs.

Hypogl ycem a.

MIld to noderate retardation in sone cases.

o g kb w N
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6.33.2 Auditory system

External ear: Pinna showed characteristic

oblique retractions, behind the antitragus
and very fleshy |obules.

Mddle ear: Exploration of mddle ear revea-

led fixation of stapes.

Inner ear: No abnormalities were reported.
Hearing: Paul sen (1973) reported a case who
at the age of 10, an alnost bilaterally
equal Iy progressive conductive deafness. No
ot her audionetric tests were reported.

Vestibular system No studies were mentioned.

6.33.3 Treatnent and prognosis

Normal hearing was established by stapedectony.
The disease is non progressive.
6.34  Skeletal dysplasia, Mental retardation, Skin

G anul omata and proround Congenital Sensori -
neural dear ness

Fountain (1974) reported four mentally retarded sibs

with severe congenital deafness. Two devel oped granul onat a.

6.34.1 Characteristics

1. Autosomml recessive inheritance.
2. Mental retardation
3. Reduced hei ght.
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4. Skin granul omat a
5. Thi ckened cal varia and poor nodeling of bones.

6.34.2 Auditory system

No external /mddl e/inner ear abnornalities

were reported.

Hearing: Al the sibs were described as con-
genitally deaf. The deafness was not otherw se
characteri zed.

Vestibul ar system No vestibular studies were

report ed.

6.34.3 Treatnment and prognosis

Therapy is unknown, Deafness is profound.
Al though the disorder is not life threatening,

general outl ook is poor.

6. 35 M scel | aenous Skeletal D sorders in which
Deafness is inconsistently associ ated

There are several skeletal disorders in which

deaf ness is an inconsistent feature, and it is poorly

docunented. Perhaps in sone cases the association is

al eatory. Nevertheless there should be sone docunenta-

tion of the co-occurrence.

6.35.1 Progressive diaphyscal Dysplasis
(Camurate - Engel nann D sease)

Engl eman' s di sease appears to be a famlian and

probably autosomal domnantly inherited systemc condition



173

of which nost of the manifestations can be attributed to
a disorder of osseous and nmuscul ar systens. Fromearly
infancy there is leg pain associated with waddling gait,
poor mnuscle mass (especially in |ower extreneties) and

easy fatigability. Puberty nay be del ayed.

Auditory system

G ahamnoted (1972) slit like internal auditory
canal s.

Heari ng: Deafness has been rarely nentioned and
when noted poorly docunent ed.

Paul (1953) reported a gradual inpairnent of
hear i ng.

Lennon et al (1961) described m xed deaf ness.

Trunk et al (1969) noted progressive sensorineural
hearing | oss. Nelson and Scott (1969) noted conduc-
tive hearing. Gaham (1972) noted severe deaf ness.

Vesti bul ar system Decreased vestibular function

was reported by Lennon et al (1961).

6.35.2 Marfan syndrone

This is a domnantly inherited disorder of connec-
tive tissue by arachnodactyly, scoliosis, joint hyper-

nmobility, dislocated |lens and cardi ac anonal i es.
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Auditory system

Ganther (1972) described nunerous mddle ear in-
fection in his patient.

Kel eman (1965) in the tenporal bone study of a

11 nmonth old infant found that a bony lip pro-
truded fromthe external aperture of an abnornally
narrowed vestibular aqueduct. In the cochlea, the
round wi ndow bul ged toward the scala. The utriculo-
anpul | ary space and endol ynphatic duct were dialated
Hearing: Deafness has been rarely associ at ed.
Ganther (1972) found deafness but attributed it to

numerous mddle ear infection. The deaf patients

reported by Lloyd (1951) were poorly documented
exanpl es of the Marfan syndrone.
Vestibular system No vestibular findings were reported.

6.35.3 Fibrodysplasia Gssificans Progressive
(Mositrs Gssifrcans Progressive)

This is a disorder of connective tissue transmtted
by an autosomal dom nant gene with reduced penentrance.
(M Kussick 1972). Usually, there is mcrodactyly of the
great toes and thumbs and progressive ankylosis of the
cervical. Spine followed by ossification of the paraspina
and linmb girdle.
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Auditory system

No ear abnornalities were nentioned.

Hearing: Hearing | oss apparently is not a conmon
feature of the disorder. Deafness is sansori-
neural in sone cases and conductive in others
(Lutwak 1964, Ludman et al 1968, Letts 1968, 1969).

Vesti bul ar system No vestibul ar studi es were

descri bed.

6. 35.4 d eidocrani al Dyspl asi a/ Dysostosi s

The syndrone of absence or hypopl asia of the
clavicles and various other skeletal anomalies is in-

herited in an autosonal dom nant manner.

Auditory system

External ear: Concentric narrow ng of the external

auditory canals were reported by many aut hors,

M ddl e ear: Tonography has denonstrated deforned

ossicles (Fzhs 1969). Mastoid cells are absent.

Inner ear: No inner ear abnornalities were reported.
Hearing: Rarely there has been associ ated progressive
conductive or mxed deafness (Nager and DeReyner
1948, Davis 1954, Gay 1958, Jaffee 1968, FZhs 1969).
Vesti bul ar system Vestibular study by Gay (1958)

showed sonewhat reduced response to caloric stimla-
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tion, but those studies of Fzhs (1989) were normal.

6.35.5 Dyschondrosteosis (Mdelung' s deformty,
Cert-Vertt arsease)

Dyschondrosteosis is characterized by deformty of
the distal radius and ulna and proxi mal carpal bones and

by mesomelic dwarfism (Hel dnman et al 1966).

Auditory system

External ear: External ear canals were narrow.

Mddl e ear: The nmalleus was absent and the incus

was vestigial with no connection with the deformed
stapes. In one ear chorda tynpani could not be

I dentified.

| nner ear: No abnormalities were mentioned.

Hearing: Bilateral non progressive conductive hear-

ing | oss has been described sporadically. Nassif and
Har boyan (1970) described brothers with 40-50 dB
bi | ateral conductive hearing | oss.

Vestibular system No vestibular studies were reported.

6. 35. 6 Achondr opl asi a

Achondroplasia is a hereditary dom nant skeletal
anomal y characterized by retarded cartilagenous grow h,
reduction in endochondral ossification and near norna
periosteal bone formation. As a result the affected indi-
vidual appear dwarfed with very short extremties and a

relatively large head and trunk.



177

Auditory system

External ear:; No external ear abnormalities were

ment i oned.
Mddle ear: Exploration of mddle ear reveal ed

fusion of the ossicular chain to multiple sites
within the tynpanic cavity

Inner ear: Generalized nmalformation of the entire
cochl ear capsule and a thickened intracochlear
partition are the known abnormalities.

Hearing: Conductive or mxed hearing |oss occurs
occasi onal | y.

Vestibular system No studies were described.

6.35.7 Ccul odento Osseous Dysplasia and Conduction
Deaf ness

Cccul odent o- Gsseous dysplasia is a syndrone consi st -
ing of a narrow nose wth hypoplastic alae, mcrocornea
with iris anomalies, soft tissue syndactyly of the fourth
and fifth fingers, poor nodeling of long bones, and enanel
hypopl asia. The disorder has autosomal dom nant inheritance
(Reisner et al 1969).

Audi tory system

No external /m ddl e/inner ear abnornmalities were

reported.
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Heari na: Anmong 45 cases, there have been three

I ndi vi dual s who have nanifested conduction deaf -
ness of vadable degree (Corlin et al 1963, Glle-
spie 1964, Reisner et al 1969).

Vesti bul ar system No vestibul ar studies were

report ed.

6.35.3 Pfeiffer Syndronme and Conducti on Deaf ness

Pfeiffer syndronme consists of craniosynostosis
which results in turribrachy cephaly and broad thunbs
and hal luces. There may be partial soft tissue synda-
ctyly of the first and second and second and third toes,
| ess often the third and fourth fingers are invol ved.

| nheritance is autosonal domnant (Saldino et al 1972).

Audi tory system

No external /mddle/inner abnornmalities were reported.
Hearing: Hearing | oss has been described in a few
cases. It has not been severe. In three patients
the deficit was conductive (Konigsmark and Gorlin
1976) .

Vesti bul ar system No studies were report ed.
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6.35.9 Saet hre-Chotzen Syndronme and Conducti on
Deaf ness

This syndronme is characterized by crani osynostosis,

| onset frontal hair line, facial asymretry, ptosis of

one or both eyelids, deviated nasal septum and vari abl e

cut aneous syndactyly.

I nner

Audi tory system

No information regarding the condition of the ear
I's avail abl e.

Heari ng: Pantke (1975) reported that 15 percent
of the patients have mld conduction deafness -
In sone cases unilaterally. In nost of these
cases type and/or degree of hearing |oss was not
speci fied. However Chotzen (1932) and Hammar

and Rogenkanp (1967) noted conduction deaf ness of
noderate degree. (Qebe (1940) found deaf nutism
ot herwi se undefined. Dolvio and Gllierson (1955)
reported m xed hearing | oss.

Vestibul ar system No vestibular studies were

report ed.

6.35.10 Focal dermal hypopl asia syndrone and
m xed deaf ness

This syndronme is characterized by atrophy and

hyper pi gnentati on of the skin, |ocalized cutaneous
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deposits of superficial fat multiple papilloms of

mucous nenbranes or periorificial skin, atrophy of

nails and a host of skeletal abnornalities. These

have been reviewed by CGoltz et al (1970) and by

G nsburg et al (1970). Inheritance is probably X-

| i nked dom nant .

Auditory system

External ear: Daly (1968), Gnsburg etal (1970)

and Ferrara (1972) described a narrowed external

audi tory neat us.

No mddle and inner gar abnornalities were nentioned.
Hearing: Perhaps 5 to 10 percent of patients with
this syndrone have hearing deficit.

Hol dern and Akers (1967) and CGoltz et al (1970)
reported mxed hearing |oss noted at 3 years of

age in their patient. Stollman (1967) nade brief
note of sensorineural deafness in their patients.

Vesti bul ar system No studies were reported.

6. 35. 11 Ccul opharyngeal nuscul ar dystrophy and
Sensor i neural deaf ness

This is one of several disorders exhibiting a

nyopathic facies. Onset is late, usually in mddle

life.

Faci al nmuscul ature is weakened to the point of
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flaccid paralysis involvenent of the masticatory
nuscles is reflected in hollow ng of the tenporal
areas and sagging of the mandi ble. The brow is
usually furrowed. There is increasing difficulty
encountered in eating and drinking.

| nheritance is autosonal dom nant.

Auditory system

No mention was nmade regarding the conditions

of external, mddle and inner ears.

Hearing: Hearing loss is variable. A slowy
progressi ve sensorineural deafness has been
reported in a kindred (Gaf 1971). Conversely,
Roberts and Banforth (1968) noted no hearing

| oss anong 26 patients with this disorder.

Kuhn and Ey (1966) noted that 80 of 23 patients
wi th nyotoni e dystrophy exhibited hearing | oss,
of these four were the result of chronic mddle
ear infections.

Vestibul ar system No studies were reported.

6. 35. 12 Mobi us syndromne

Synptons presently referred to as Mbius syndrone

wer e described by several investigators in late 19th
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century naned after Mbius who reported extensively on
the problem It is characterized by congenital usually
bilateral facial paralysis, unilateral or bilateral |oss
of abductors of the eye, anonalies of the extremties,
apl asia of brachlal and thoracic nuscles, frequently
there is involvenent of other cranial nerves especially
hypogl ossal and occul onotor, trigemnal. Mde of in-

heritance is not agreed upon.

Auditory system

External ear: Sonetines abnornalities of pinna

were reported.

Mddl e ear: Tynpanonetry reveal ed Eustachi an tube

mal functioning and mddl e ear fluid.

Hearing: Deafness is present in 5%of cases. A
conducti ve deafness of about 30-40 dB was reported
in a 8 year old boy by Kahane (1979). Speech dis-
crimnation scores were in 90% No ot her

I nformation regarding hearing is avail abl e.

Vestibular system No studies were reported.

6. 35. 13 Conponel i ¢ Syndr one

The conponelic syndrone was first described by

Mar ot eaun et al (1971) who derived the term from G eek
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words for Curvature (Chanpa) and extremty (Melos). The
underlying pathol ogic feature appears to be disturbance in
cartilage growth involving the affected bones and respira-
tory tract cartilage. Characteristics include various

crani ofaci o ananolies |ike macrocephaly, promnent occipit,
flat facies, promnent forehead, flat nasal bridge, occul ar
hypertelorism cleft palate, nandibular hypoplasia and con-
genital bowing of tibia. [Inheritance is autosomal recessive.

It usually results in respiratory distress and early death.

Auditory system

External ear: Low set ears with poor cartilage

devel opment was observed.

No mddle ear abnormalities were reported.

Inner ear: Hi stopathologic studies showed that the
endochondrial |ayer of otic capsule contained no
cartilage cells. The cochlea was short and flattened
presenting a scala comunis. The vestibule and sem -
circular canals were deforned by bone |nvasion
(Tokita et al 1979).

Hearing: There may be associated deafness. No audio-

metric data is available regarding the type and/or
degree of hearing | oss.

Vestibular system No studies were reported.

- 00o0-



CHAPI ER VI

CGenetic Hearing | oss with nervous system disease

Hearing | oss sonetines occur in conjunction with
various nervous system di seases. These diseases manifests
thenselves in the formof ataxia, epilepsy, nental retar-
dation, nental deterioration and various psychol ogica

di st urbances.

The associated hearing loss is invariably sensori-
neural ,external or mddle ear abnornalities have not been
reported. In majority of cases hearing loss is progressiVve,
The wel | known syndromes under the category are Richards-
Rei ndl e syndrome, Hermann syndrome, Von Reckling hausen's
di sease. Many of the other syndrones have been described
inasingle famly. The prognosis is usually poor because
of the progression of the disorders.

7.1 Richards-Rundl e syndrone

This syndrome was first described in two sibs by
Koennecke (1919) and in five sibs by R chards and Rundle
(1959).

7.1.1 Characteristics

1. Autosonmal recessive transm SSion

2. Progressive severe mental deterioration
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Early onset of progressive mld ataxia
and horizontal nystagnus

Miscl e wasting, particularly involving
the distal extremties

Absent devel opnent of secondary sexua
characteristics.

Reduced urinary estrogen, pregnanedool
and total neutral 17 ketosteroids.

7.1.2 Auditory system

7.

1.3.

Inner ear: No tenporal bone studies were
report ed.

Hearing: Early onset of severe progressive
sensorineural hearing loss was noted in all
the affected nenbers. Hearing | oss was first
noted at 2 years of age (R chards and Rundl e
1959) and at 7 years (Koennecke 1919).
Affected persons learned to say a few words
in their first fewyears of life and then
their speech deteriorated. No other audio-

netric tests were reported.

Vesti bul ar system No vestibular tests were

descri bed.

Treat mrent and prognosi s

At present only supportive therapy can be

of f er ed.
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The disease progresses fromthe first year
t hrough chil dhood and becomes fairly static
during early adult Iife. It does not appear

to shorten the life span.

7.2 Ataxia, Qigophrenia, Mocardial sclerosis

eural_Deafr ness

In 1963, Jeune, Tonmasi, Freycon and N vel son des-

cribed the syndrome in two Gypsy sibs.

7.2.1

1.2.2

7.2.3

Characteristics

1. Autosonal recessive transm ssion,

2. Childhood onset of progressive oligophrenia.
3. Progressive cerebellar ataxia.

4. Skin myocardial dystrophy.

Audi tory system

Inner ear: No inner ear findings were reported.
Hearing: Hearing |oss was first noted when the
children were about six years old. Hearing tests
on one child at 6 years and an other at 11 years
showed bilateral sensorineural deafness. There
was history of progression of hearing |oss.

Vestibular system No vestibular tests were

descri bed.

Treatnent and prognosis

The deafness may be aneliorated by a hearing aid.
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7.3 Ataxia, Mental Retardation and Sensori -
neural_rearing 1055

Bel man, Koni gsmark, Capute and M geon (1973)

reported this syndrome in three nale sibs.

7.3.1 Characteristics

1. Autosomal recessive or X linked transm ssion,
infantile onset.

2. Progressive ataxia.
3. Mental retardation.
4. Upper and | ower notar neurone disease.

7.3.2 Auditory system

Inner ear: No inner ear findings were reported
Hearing: Audionetric testing during the first
few years of |ife showed a hearing deficit.
Wthin the next few years, there was progressive
hearing | oss, termnating in severe sensorineural
deaf ness.

Vestibul ar system Normal caloric responses

were elicited.

7.3.3 Treatnent and prognosis

A hearing aid is useful during the early stages

of the disorder. Lengthening of Achilles tendon

I's necessary for correction of the heel contraction.
Prognosis is poor. Al conponents of the syndrone

Were progressive in severity.
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7.4 Ataxia, Pes Cavus and Sensorineural Deafness

Schinke (1974) reported an eventual Iy "Purefornt
of progressive adult onset cerebellar ataxia and sensori -

neural deafness in four sibs.

7.4.1 Characteristics

1. Autosomal recessive transm SSion

2. Progressive adult onset of ataxia and
dysarthria.

3. Per Cavus which precedes the ataxia.

7.4.2 Auditory system

I nner ear: No inner ear abnornalities were describe

Hearing: Progressive sensorineural deafness
appeared during adol escence. This preceded the
onset of ataxia. The deafness slowy progressed
and becane profound in mddle life.

Vestibul ar system Notests were described.

7.4.3 Treatment and prognosis

At present only synptomatic therapy,such as surgica
correction of the Pes Cavus can be offered.
Both the ataxia and the deafness are progressive.

7+5 Ataxia, Hyperuricema, Renal insufficiency and
Sensor 1 neural Deaf ness

This syndrome was described in five nenbers of three
generations of a kindred (Rosenberg, Bergstorm Troose and
Barthol mew 1970).
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4,
7.5.2

7.5.3
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Characteristics

Aut osomal dom nant transm ssion with variable
expressivity.

Hyper urem a.

Ataxia, beginning in the second decade and pro-
gressing very slowy.

Renal insufficiency.

Auditory system

No inner ear abnornalities were described.

Hearing. Hearing | oss was first noticed in the

2nd or 3rd decade. Younger affected persons had
only hightone sensorineural hearing | oss, whereas
the ol dest affected patient had a severe sansori-
neural deafness with apparent progression. Speech
discrimnation varied nmarkedly. Detailed audio-
metric testing on one patient suggested a cochlear

| ocus for the hearing |oss.

Vestibular system Al nmenbers with ataxia had

el ectronyst agnography exam nation. Two showed
abnormal pendul ar thickening one had abnornma
opt oki netics, the other had severe nausea and
vomting on caloric stinulation.

Treatnment and prognosis

Synptomatic treatnent of varying defects is nece-
ssary. Little can be done for the ataxia and

weakness.
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Ataxla and hearing loss are slowy progressive and

becone severe. The hyperuricema nmay |lead to gout.

7.6 Ataxia, Hypotoma, Depressed deep tendon refl exes
and progressive sensorineural deafness.

This conbi nati on of progressive severe hearing | oss
and ataxi a described in two sibships may represent a syndrone
distinct from Friedreichs ataxia (Lichtenstein and Knorr 1930,

Pires and de Carval ho 1935),

In Friedreichs ataxia, which is inherited as an auto-
sonmal recessive disorder, there is involvenent principally of
spino cerebellar and pyramdal tracts and dorsal colums wth
resultant linb incordination, dysarthria nystagnus, di mnished
or absent tendon refl exes, scohosis, Babinskis Sigh, and im
pai rment of vibratory and position senses and per cavus. The
di sorder has preadol excent onset. Al though hearing |oss has
been reported in Friedreichs ataxia, it is mld in degree and

I nfrequent in occurrence.

7.6.1 Characteristics

1. Autosonal recessive transm ssion.
. 2. Adol escent onset of slow, progressive ataxia

Depr essi on of refl exes.

3
4. Dysarthric speech.
5. Hypotom a

6

Per cavus.

7.6.2 Auditory system

No inner ear abnornalities were descri bed.



190

Bearing: Childhood onset of mld/severe sensori -
neural hearing | oss which progresses into noderate/
prof ound hearing | oss by 20 years of age was
reported by Lichtenstein and Knorr (1930), Pires
and de Carvalho (1935). No other audionetric
tests were reported.

Vesti bul ar system Vestibular function was nornal .

7.6.3 Treatnent and prognosi s

Hearing aid may be useful in early years.
The hearing | oss becones severe, and ataxia wor-
sens w th age.

7.7 Ataxia, Cataract, Psychosis and/or denentia
and Sensori neural deaf ness,

Strongren, Dal by, Dal by and Ranhei m (1970) reported
the syndrone as occuring in nine nenbers of five generations

of a famly.

7.7.1 Characteristics

1. Autosonal dom nant i nheritance.

2. Cerebellar ataxia that appears after the
age of 40.

3. Intention trenmor of trunk and extre-
mties.

S urred speech.
Central type nystagnus.

Paranoi d psychosis and denenti a.

N o g &

Posterior polar cataract appearing during
the third decade.

8. Intrabul bar henorrhage.
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7.7.2 Auditory system

No inner ear abnormalities were reported.
Hearing: Inpaired hearing appeared sone years
after the occular synptons started. After the
age of 45 years, the occular synptons started.
After the age of 45 years audionetry indicated
severe or profound deafness in all patients.

Vestibul ar system

Vesti bular reflexes were dimnished or |ost.

7.7.3 Treatnent and prognosis

Treatment is apparently of no avail.
5 affected nenbers died between
57 to 60 years from bronchopneunoni a,

intractable diarrhea and cerebro vascul ar di sease.

7.8 Photonyocl onus, Diabetes nellitus, neuropathy
and Sensorineural deafness (Hermann's syndrone).

Her mann, aguilar and Sacks (1964) described this
syndrome in three generations of a famly in which 13 nenbers

wer e affected.

7.8.1 Characteristics

1. Autosonmal domnant inheritance with variable
expressivity.

2. Photonyocl onic epilepsy beginning in early
adult Tife.

3. Adult onset mld diabetes mellitus.

4. Nephropathy with accunul ati on of PAS-positive
material in renal tubular cells.
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7.8.2 Auditory system

No inner ear abnormalities were descri bed.

Heari ng

Progressive sensorineural hearing |oss was
first noticed in the 4th decade in 9 of 13
affected nembers. |In one patient progression
to severe hearing | oss occurred within 7years.
No audionetric findings were descri bed.

Vestibul ar system No vestibular function

tests were reported.

7.8.3 Treatnent and prognosis

Anticonvul sant nedication for epilepsy, hear-
ing aid for the hearing | oss may be used.
Prognosi s appears to be rather good until the
onset of mental deterioration which portends

death within a few years.

7.9 Moclonic epilepsy, ataxia and sensorineura
deaf ness

In 1968, May and Wite reported a kindred in which

six menbers in four generations were affected by this syn-

drone.

7.9.1 Characteristics

1. Autosomal dom nant transm ssion with
vari abl e expression,

2. Myoclonic and grand mal epilepsy begi -
nning in the teens and occurring in
about half the cases.

3. Slowy progressive cerebellar ataxia
begi nning I n adol escence.
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7.9.2 Auditory system

No inner ear abnornalities were reported.
Hearing: Hearing | oss was first noted in
early childhood or in early adult life.
It was slowy progressive, resulting in
severe loss inthe later years of life.

Vesti bul ar system: No vestibular testing

was descri bed.

7.9.3 Treatnent and prognosi s

Anti convul sants for controlling epil epsy
and hearing aid for the hearing loss is

essenti al .

7.10 Moclonic epilepsy and congenital sensori -
neur al deaf ness

This conbi nation of synptons was described in five

of eight sibs by Lathamand Minro (1937).

7.10.1 Characteristics

1. Autosonal recessive transm ssion

2. Moclonus and grandmal epilepsy with
onset at 10 to 12 years of age.

3. Termnal neurol ogic deterioration.

7.10.2 Auditory system

No inner ear abnornalities were reported.
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Hearing: Bach of the affected persons was
congenital ly deaf and none of them deve-

| oped speech. Audionetric testing was
not descri bed.

Vestibul ar system No vestibular tests

wer e nenti oned.

7.10.3 Treatnent and prognosis

Treat mrent was not described. Anticonvul -

sant nedication is recommended in these cases.

7.11  Sensory radi cul ar neuropathy and progressive
sensori neural deaf ness

This conbi nation of synptons was first described
by Hcks (1922). Denny-Brown (1951) restudied this
ki ndred, i sol ated cases were described by Van Bogaert (1953)
Hal | pi ke (1967) and Stanley et al (1975).

7.11.1 Qharacteristics

1. Autosomal dom nant transm ssion.

2. Progressive sensory |oss and |ightning
pains that involve the distal extrem -
ties and begin in the second or third
decade.

3. Loss of dorsal root ganglia, particu-
larly in the | ower thoracic and | unbar
ar eas.

4. Perforating ulcers of the feet.

7.11.2 Auditory system

Inner ear : Sections of tenporal bone in an
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af fected menmber showed severe atrophy of
the stria vascularis and |oss of hair cells
in the organ of corti and the Iinbus (Hall-
pi ke 1967).

Hearing: Progressive early onset noderate
to severe sensorineural hearing |oss was
reported in the affected persons (H cks
1922, Van Bogaert 1953, Hallpike 1967).

No ot her audionetric findings were reported.

Vestibular system No vestlbular tests have

been reported.

7.11.3 Treatnent and prognosis

Treatnent is synptomatic, and in general,
I's unsatisfactory. Sensory |oss and hearing
| 0SS was progressive acconpani ed by recurrent
ul ceration of the feet.

7.12  Progressive sensory neuropathy, absent

gastric motrlity, small DOWEl dIVertr-
CUTTTTS and Sensorineural deal Ness

H rschowitz, Goll and Ceballos (1972) reported
this syndrome in three female sibs.

7.12.1 Characteristics

1. Autosomal recessive inheritance.

2. Progressive sensory neuropathy wthout
tropi ¢ changes.
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Smal | bowel diverticulitis

3
4. Progressive |loss of gastric motility
5. Tachycardia

6

Acant hosis m gri cans.

7.12.2 Auditory system

|nner ear: Exam nation of the tenporal
bones showed col | apsed Rei ssner's menbrane
and destruction of the organ or corti.
Hearing: Progressive childhood profound
sensorineural deafness. The ages of onset
of bilateral sensorineural deafness were
8, 3 and 9 years of age respectively, at
10, 5 and 18 years respectively the deaf -
ness becane total.

Vestibular system Vestibular function was

found to be normal in all three sibs.

7.12.3 Treatment and prognosis

Vitamn Aacid is effective in the treatnent
of acanthosis mgrans. Gastrointestina
abnornalities requires nedical treatment.
Prognosis is poor because of the progressive

nature of the disorder.

7.13  Miltiple neurofibromatosis (Von Reckling-
hausen™s di Sease).

Neur of i bromatosis is a generalized di sease characters.
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by mul tiple neoplasns of the peripheral nerves, pigmentary

abnormalities and connective tissue dysplasi a.

The disease known today as multiple neurofibromatosis
was first described by Tilesius in 1793, and Virchow in 1847
pointed out its famlial nature. Von Recklinghausen coined
the term "neurofibroma” and delivered his classic treatise
on the subject in 1882. Hs emnence in the medical world

led to the association of this disease with his nane.

The average age of onset is 20 years (Rosenberg et al
1974). Males and females are equally affected. The incidence
Is estimated to be one in 2,000 to 3,000 live birhhs (Brasfield
and Qupta 1972). It has been reported in all races and is
found worl d wi de (Wander and Dasgupta 1977).

In some patients bilateral nerve tumors are the only
or principal manifestations of this disease. Famlial bilateral
acoRstic neuromas have been reported by many authors (Gardner
and Frazier, Lee and Abbott 1969, Young et al 1970). About

4 percent of persons having acoustic neuronas have this syndromne.

7.13.1 Characteristics

1. Autosonmal dom nant inheritance with 80%
penent rance.

2. Palsies of the 5th, 6th, 7th, 9th and 10th
cranial nerves due to encroachnent on the
adj acent cranial nerves by the acoustic neurona.
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3. Severe headaches and progressive visual
| 0ss due to increased intracranial pressure.

4. Muscul ar dystrophy and partial albinism
in sone cases.

5. Spinal root neuromas, ependynomas, astrocy-
tomas, or meningconmas have al so been found.

7.13.2 Auditory system

Neur of i bromas may occur in the external audi-
tory meatus, on the pinna and on the surrounding
tissue. Hallpike (1960) described a neurofibroma
causing stapes fixation and conductive deafness.
Aut opsy findings have been described in several
patients (Gardner and Frazier 1930, Gardner and
Turner 1940). Each showed bilateral (acoustic
tunours showed interlacing bundles of el ongated
cells formng palisades, characteristic of
acoustic neuromas (Nager 1964, Perez De Mura

et al 1969).

Hearing: Hearing |oss was first noted in the

2nd or 3rd decade and consisted of progressive
bilateral neural hearing | oss, resulting in
total deafness within 5 to 10 years. Hearing

| oss was the first synptomin 50 percent of
patients. Audiogranms generally show no or

sl ow puretone change, progressive |oss of
discrimnation and nmore narked at higher
frequencies (H stel berger and Hughes 1968,

Perez De Moura et al 1969).
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Vestibul ar system Vestibular abnornalities

are characteristic (Grdner and Frazier 1930;
Young et al 1970).

7.13.3 Treatnent and prognosi s

Surgical renoval of the tunor is the therapy

of choice. Patients |live an average of about

20 years (wth arange of 2 to 44 years) after
the onset of synptons.

7.14  Bul bopontine paralysis w th progressive
Sensori neural hearing | 0SS

This syndrone was described in three sibships
(Maletto 1936, Van Laere 1986, Boudin et al 1971). Several
spor adi c eases have been described (Van Laere 1967, Arnoul d

et al 1968; Trillet et al 1970).

7.14.1 Characteristics

1. Autosonal recessive inheritance.

2. Childhood onset of slowy pngressive
bul bar paral ysis w th weakness of faci al
muscl es, |ips, tongue, |arynx and
nmuscl es of nastication.

3. Dysphagi a and dysarthri a.

7.14.2 Auditory system

No inner ear abnornalities were descri bed.
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Hearing:. A progressive bilateral sensori-
neural hearing |loss was frequently the first
of this disease, beginning between 10 and 35
years of age. Two patients had auditory

hal lucinations (Vialetto 1938).

Vestibular system :Caloric vestibular tests

on four patients showed hypoactive or absent
vestibul ar responses.

Treatment and prognosis:

Therapy is synptomatic and is of little help.
Prognosis is poor because of the progression

of the disorder.

-000-



CHAPTER VI

Genetic hearing loss with metabolic abnormalities

There are many types of netabolic abnornalities which
are associated with deafness. The nmost conmmon of these is
pendred syndrone, characterized by Goitre and deafness. The
other types include m copol ysacchari doses (Hunter-Hurler
syndrome), elevated protein bound [odine (PBlI) and el evated
growt h har nones.

The associated hearing [oss is nmostly sensorineural

i n nature.

8.1 Pendred Syndrone ((oitre + deafness)

Pendred syndrone, defined as a clinical triad con-
sisting of perceptive hearing |oss, goitre and abnornal per-
chlorate test was originally described by Vaun Pendred (17896).
Since then, it has received little attention except for occa-
sional sporadic reports (Brain 1927; Johnsen 1958; Me Grr
etal 1959; Fraser et al 1960 etc).

Srivatsa dn Mehrotra (1963) reported 3 affected
mosl em brothers from India. Varalakshm and Kanna (1969)
described 2 affected nmothers in another famly. Atleast
over 300 cases have reported so far.

Pendred syndrone possibly accounts for as nuch as 10
percent of the cases of congenital deafness (Batasakis and
Ni shiyama 1962).
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8.1.1 Characteristics

1. Autosonal recessive transm ssion.
2. oiter developing prior to adol escence.
3. Positive perchlorate discharge test.

8.1.2 Auditory system

External and mddl e ear were reported to be nornal.
Inner ear: Tenporal bone pathol ogy was descri bed
by Hui dber g- Hansen and Bal sl ev- Jor gensen (1968) and
Kiar et al (1972). The changes were characteristic
of Mondi ni def ect .

Hearing: A though variation in hearing | oss occur,
audionetric testing usually shows a congenital
bilateral 40 to 100 dB sensorineural hearing | oss,
nore severe in higher frequencies (Arnvig 1955,

Von Harnaeck et al 1961, (kanato et al 1978). It
Is severe in 50 percent of cases. The average age
at whi ch deafness is detected is 2.2 years (Thould
and Scowen 1964). The hearing | oss progresses
slightly during childhood. Rarely the hearing

loss will be mninal; hearing in one ear nay be
relatively normal (Fraser 1965).

Recruitnent tests suggest that the auditory defect
Is inthe organ of corti (NIsson etal 1964, Fraser

1965, kanato et al 1978).



202

Vestibular system Caloric vestibular tests

general |y show depressed vestibular function
(Johnsen 1958; Fraser 1965), although norma
vestibul ar responses have been found in sone
cases (Deraemacker 1956; Von Harnack et al 1961).

8.1.3 Treatnent and prognosis

Various surgical procedures and harnone therapy
have been used to treat goiter. |If therapy is
started early, the goiter may regress, hearing
does not inprove however. (Kitlak and Gebert
1968). Hearing | oss remains stable with little
change over the years, if there is some residua
hearing, hearing aid may be of use.

Patients have normal |ife span, wth adequate
thyrorune therapy, even though the hearing does

not inprove, atleast the goiter does not enlarge.

8.2 (Coiter, elevated protein bound iodine (PBl)
st ppl ed epl ohyses and congenital sensori -
neural deaf ness

This syndrone was described in 3 of 6 sibs by
Refetof f and col | eagues (1967, 1972).

8.2.1 Characteristics

1. Autosomal recessive transm ssion.
2. Stippled epi physes.

3. Bird like faces

4. Wnged scapul ae

5. Coiter with abnornally high PBI.
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8.2.2 Auditory system

No external, mddle or inner abnormalities
were reported.

Hearing: Congenital severe bilateral sensori-
neural deafness was present in all the three
sibs. The deafness was nore nmarked in higher
f requenci es.

Vestibular system No vestibular studies were

reported.

8.2.3 Treatnent and prognosis

Treat ment of deafness was 1neffective because
of the severity of the |oss.

The di sorder was non progressive.

8.3 Micopoly Saccharidoses

The mucopoly Saccharidoses are inherited disorders of
mucopoly Saccharide netabolism Defective activity of various
genetically controlled pathways of |ysosomal degradation |ead
to intracellular storage of undegraded acid nucopol ysacchari des
and to relatively simlar clinical and skeletal changes. The
Phenotype is nmost pronounced in the Hurler and Maroteaux syn-
dromes and |ess severe in other nucopol ysacchari doses
(McKusi ck 1972, Spranger 1972).

A. Hurler syndrone (MPS |-H

First described by Hurler (1919) is the classic proto-
type of nucopol ysacchari doses.
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Characteristics:

1) Autosomal recessive inheritance.
2) Gowh failure after infancy.
3) Marked nental retardation.

4) Progressive coarsening of facial features begin-
ning toward the end of the first year of life.

5) Corneal clouding.

6) Chronic nasal discharge and repeated upper res-
piratory infections.

7) Hernias

8) Progressive lack of nobility of joints.

9) Hepat ospl enonegal y.

10) Biochem cal evidence of intracellular storage
and extensive urinary excretion of acid nuco-
poly Sacchari des.

Death usually occurs before 10 years of age from

pneunoni a and/or cardiac failure.

Auditory system

Virtually no hard data is available on the deafness
In many types of nucopoly Sacchari doses.
No external or inner ear abnornalities were reported.

Mddl e ear: Keleman (1966) reported tenporal bone

findings. The air cells of the tegnen and epitynpanum were
filled with reticular nesenchynal tissue. The nucous nem
brane of the mddle ear was high and papi | omat ous, bl ocki ng

the niches of the oval and round w ndows.
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The defornmed nasopharynx and increased susceptibility

to upper respiratory illness lead to mddle ear infection.

Hearing: Probably nost Hurler syndrome patients

have sone degree of progressive conductive deafness. No

audi onetric datais avail abl e.

Vestibular system No vestibular tests were descri bed.

A.  Scheie syndrone (MPS |-9)

It is an allelic formof Hurler syndrome.

Characteristics:

1
2.

~

Aut osomal recessive inheritance.

Facies is somewhat coarsened and shows mandi bul ar
Brognathlsnland downturned oral conm sures and

road nose.

Progressive corneal clouding beginning inearly life.
Stature is mldly retarded, intelligence is normal.

The hands and feet are broad, and the fingers and
toes are fixed in a claw like position

Mobility of all joints is |imted.

Most affected individuals have aortic regurgitation.

Auditory system

No external /mddl e/inner ear abnormalities were

ment i oned.
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Hearing : A systematic audionetric study has nat
been carried out. Possibly not nore than 10 to 20 percent
exhi bit hearing | oss which is not severe in the mddle age
(Konigsmark and gorlin 1976). Al though not adequately
docunented, the hearing loss is probably m xed type
(Koskenoja and Suvan to 1959, Mirray 1959, Shele et al (1962).

Vestibular system No studies were reported.

C. Hunter syndrome (MPS - 11)

Oiginally described by Hunter (1917), this syndrone

occurs in 2 forns, mld type (type A) and severe (Type B) .

Characteristics: 1. X linked inheritance.

2. Intype A intelligence is mldly inpaired,
stature is less severely retarded than in MPS |-H
These patients usually survive to adul t hood.

3. Type B patients suffer rapid psychonotor dete-
rioration and usually die before puberty.

4. Hepato spl enonegal y.

5. No gross evidence of corneal clouding.

Auditory system

No external ear abnornmalities were nentioned.

Mddle ear: WIff (1942) found no joint cavity

between the malleus and incus and irregular bony nodul es
in the round wi ndow wi ndow area, protruding into the |ower
nost portion of the scala tynmpanum  Zechner and Al tnman(l 968)

found the mddl e ear nucosa to be edenmatous and to contain
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| arge foany PAS positive cytoplasm Mlleus and incus
contained large hyperemc narrow spaces. PAS positive
cells were inside the nmastoid air cells. Qosclerotic

foci were noted near the oval and round w ndows.

Inner ear: Wolff (1942) found certain changes in
the organ of corti, but there appeared to be postnortem
artifacts. Zekhner and Altman (1968) found normal organ
or corti, and the cytoplasm of the spiral and vestibul ar
ganglia was engorged with foamy PAS positive material.
Beneath the stria vascularis a broad PAS positive zone
was noted. In the semcircular canal region, nunerous

bl ue mantles were seen.

Hearing: Deafness is seen in 50%of the cases.
Hearing loss is usually not severe (Lerpy and C ocker 1966).
Many researchers have reported sensorineural deafness
(Konigsmark and Gorlin 1976) based on their experience
suggest that hearing loss is nore often mxed. Kitte
(1963) illustrated mxed hearing loss in his patient.

No other audiometric data is avail able.

Vestibular system Vestibular testing on one

patient showed reduced caloric response bilaterally.
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D Sanfillo Syndrone (MPS I11)

This occurs in tw aonallelic forns.

Characteristics

1. Autosonal recessive inheritance.
The faces is far less marked than in MPS | -H

The corneas are cl ear.

Hei ght is al nost nornal .

o A~ WD

Chil dren becone agressive and restless prior
to school years.

6. Death usually occurs in the second decade.

Auditory system

No external /mddl e/inner ear abnornalities were

r eport ed.

Hearing: Deafness has rarely been reported. It was
evident in only 10 of 10 patients docunented by Spranger
et al (1967) and in 3 of 8 patients studied by Ranpuri (1969).
However agressive nature and |ack of co-operation has nade
audi oretric testing difficult to inpossible. Sparse evidence
suggests that, when present the hearing | oss appears at

about 6 to 7 years of age and becomes progressi ve.

Vestibul ar system No studies were conduct ed.

E. Mrquio syndrome (MPS |V)

This syndrone occurs in 1 out of 40,000 births.
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Characteristics

Aut osormal recessi ve inheritance.

Marked growth failure after the first year of life.
Short neck

Pi geon breast.

Progressive spinal deformty.

o o bk w NP

G her skel etal anonalies such as knock knees
and flat foot. Extreneties appear di spropor-
tionately | ong.

7. Facies is nornal.

8. Excessive joint nobility.

9. Intelligence is nearly always normnal .

Auditory system

No external /mddl e/inner ear abnornalities were reported.
Hearing: Mbst patients exhibit mxed deafness. It has
its onset during the second dacade, and in nost cases

it is not severe (Robins et al 1963, Von' Roorden

et al 1968). Reidner and Levin (1977) suggested by

the end of first decade of life nost of the cases may

be expected to have either mxed or sensorineural

hearing | oss. It is unknown whet her the conductive
hearing loss is due to ossicular chain nmal formation

The mechanism for onset of sensorineural loss is

not cl ear.

Vesti bul ar system No studies were report ed.
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F. Maroteaux- Lany syndrone (MPS - VI)

but have

Severe.

Patients exhibit a sever Hurler |ike appearance

normal intelligence. There are 2 forns - mld and

Characteristics:

1. Autosonal recessive inheritance.

2. Inthe mld formthe first changes appear
around 6 years of age when snall stature and
spinal alterations are noted. These patients
survive to adul t hood.

3. The severe formis identified in early child-
hood by several facial and skel etal changes
severely inpaired vision and cardiac defects
that lead to death in adol excence.

Auditory system

No external /mddl e/inner ear abnormalities were reported
Hearing: About 25 percent of patients exhibit deafness,
probably conductive, which appears at about 6 to 8 year:
of age and results from frequent bouts of %otitis nedia
(Li ebenan 1938, Stoeckel 1941, MNaroteaux et al 1963,
Sarrowy et al 1965, Fallis et al 1968, Spranger et a
1970).

Vesti bul ar studies were not reported.

Treatnent and prognosis (in general)

No satisfactory long termtherapy has been devi sed
for the mucopoly Saccharidoses. Treatnent when

considered is synptonati c.
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Prognosis is variable depending on the type of
mucopol y Sacharidosts. In MPS I, MSIIT &
MPS M death usual ly occurs by 2nd decade because

of cardi ac defects.

8.4 Mannosi dosi s

Mannosi dosi s was described in 1967 by Qcker nan.

Autio et al (1973) described several other cases. Booth

(1975) and Farriann et al (1975) reported three

affected sibs. Spranger et al (1976) studied 12 children.

QG her cases were reported by Loeb et al (1963), Beaudet
and N chols (1975), Tsay et al (1974) and Pererman et al (1975).

8.4.1 Characteristics

1. Autosonal recessive inheritance.

2. (parse facies and short neck.

3. Recurrent respiratory infections.

4. Kyphoscoliosis, mld hypotonia, protu-

berant abdoren, |inguinal and/or unbi -
| i cal hernia.

o

Progressive nmental retardation
6. MIld dysostosis nultiplex.

7. Reduced nannosi dase activity in |liver,
pl asma and | eukocyt es.

8. Vacuol at ed | ynphocyt es.
These synptons becone evident only after the

first fewyears of |ife.
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8.4.2 Auditory system

No external/m ddl e/inner ear abnormalities
were descri bed.

Hearing: Severe high frequency sensorineural
deafness is a frequent feature (O ckerman 1967,
Loeb et al 1969, Booth et al 1975, Spranger et
al 1976).

Vestibular system : No vestibular studies

have been reported.
8.4.3 Treatnent and prognosis

Treatment is synptonatic.
The children succunb to respiratdry infections.
The deafness and cental retardation are pro-

gressive.

8.5 Prenatal dwarfism elevated growh hornone

deaf ness.

This syndrome was first reported in two male sibs
by Van Genund, Laurent de Angulo and Van Gel deren (1969).

8.5.1 Characteristics

Aut osonal recessive inheritance.
Prenatal dwarfism

Mental retardation.

s o e

El evated serum immno teactive growh
harnone and end organ unresponsiveness.
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8.5.2 Auditory system

No external /mddl e/inner ear abnormalities
were reported.

Hearing: Both sibs were congenitally deaf,
and neither achieved any facility of speech.
The deaf ness was not ot herw se descri bed.

Vesti bul ar system No studies were reported.

8.5.3 Treatnment and prognosis:

Anabolic steroid therapy may be initiated to

pronote grow h.

Al t hough the disorder is not life threatening

prognosis is poor since treatnment is ineffective
S.6 Aplasia of nasal alae, hypothyroidism growh

RETARDATT ON,  Mal absor pfl on. absent per manent
teeth and sensori neural dearness

Johanson and Blizzard (1971) and Park, Johanson,
Jones and Blizzard (1972) described this syndrone in three
unrelated female children. Mrris and Fisher (1967) and

Townes (1972) reported | ess well docunmented cases in fenal es.

8.6.1 Characteristics:

1. Limtation largely to females wi th possible
| ethacity in mal es.

2. Absence of nasal alae

3. Somatic and nental retardation

4. Cretinism
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5. Urogenital abnormalities like single
urogenital orifice, double vagina and
bi cornuate uterus.

6. Mal absorption due to proteolytic and
| i polytic deficiency.

7. Absence of pernmanent teeth,

8.6.2 Auditory system

External and mddle ears were, normal .

No inner ear abnornmalities were descri bed.
Hearing: The deafness was congenital, pro-
found and sensorineural in all patients.

Vestibul ar system No studies have been reporte

8.8.3 Treatment and prognosis

Rhi nopl asty may correct the nasal defect.
Cretinismmy be treated with thyroxine.
Wiile growth inprovex nuscul ar hypotonia
and intelligence do not

The outl ook for these patients is poor.
The mental retardation is marked and death

may results from heart failure.

8.7 Chronic Lactic acidema, netabolic myopathy
Gowth retardation and sensorineural deafness

Hackett, Bray, Ziter, Nyhan and Creer (1973) describe

two sisters with this apparently unique syndrone.

8.7.1 Characteristics

1. Autosomal recessive inheritance

2. Muscl e weakness with insidious onset
at 6 to 8 years of age.
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3. Gowth retardation
4. Possible retarded sexual maturation
5. Chronic lactic acidem a.

8.7.2 Auditory system

No external /m ddl e/inner ear abnornalities
were described. Both sisters exhibited node-
rate sensorineural deafness, otherw se un-

characteri zed.

Vestibular system No vestibular function

tests were carried out.

8.7.3 Treatment and prognosis

Therapy consists of treatnment of lactic
aci dosi s as indicated.

Prognosi s apparently not good, the l|actic
acidosis resulted in death in one sister.

8.8 Hypot hal anohy pophysical dwarfism and
sensor i neural deafness

Wnkel mann et al (1972) reported two sisters with

the above conbination of synptons.

8.8.1 Characteristics

1. Autosomal recessive inheritance.

2. Somatic and sexual infantilismdue to
deficiency of growh harnmone and gona-
dot r opi us.

3. Normal intelligence

4. Gowh retardation.
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8.8.2 Auditory system

8.8.3

No external/m ddl e/inner ear abnornalities
were reported.

Hearing: Sensorineural hearing | oss, which
progressed rapidly was noted at approxinma-
tely 6 to 8 years of age. 8y 12 years of
age both the sisters were totally deaf.

Vestibular system No studies were reported.

Treatnment and prognosis

It should be possible to treat such patients
with growth harnone or with anabolic steroids.
Prognosis for treatment of deafness is poor,

Harnonal therapy for the dwarfism should be
effective.

-000-



CHAPTER IX

Genetic hearing |oss associated with chronosonmal disorders

Hearing | oss may occur as a part of syndrones
resul ting from chronosomal abnormalities. |In addition
to deafness there are various multiple congenital mal-
formations. Mental retardation appears to be a conmon
feature in all these syndronmes. In 1959, Lejeune, Gau-
tier and Turpin described the first abnormality of human
chromosomes, the association of .47 chronobsomes with
Down's syndrome. The preval ence of chronmpsonal abnor na-

lities inlive born infants is about 1:200.

There are 23 pairs of chromosones in each human
cell. O these 22 pairs are autosones, whereas one pair
Is sex chromosome containing XX chromosones in females
and XY chronosone in males. Thus the chronosonal dis-
orders are of two types. Autosonal syndrones resulting
fromthe abnormality of autosomes and sex chronosone

syndrones resulting from abnormal sex chronosomnes.

According to Denver classification (1960) the auto-
sones are divided into 7 groups and are numbered from1l to 22,
based as nearly as possible in the order of descending |ength.
Designating the groups as Ato G the 22 pairs of autosones

are divided in this way.
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Pairs 1-3 are group A, 4 and 5 are group B, 6-12 are
group C, 13-15 are group D, 16-18 are group E 19-20
are group F and 21 & 22 are group G The X chronosome

Is in group C and the + chronosone in group G

Modi fication of these nomenclature was added at
Paris conference in 1971. The presence of one additio-
nal chromosome (Trisony) is indicated by a plus (+)
followed by the letter or nunber identifying the chro-
mosome, absence of one chronosone by a mnus (-). for eg.
45XX1-13, indicates a female mssing chronosone | 3,
A47XY1 + 21 indicates a male with trisony 21. The long
armof the chronmosome is designated by the letter "Q

and short armby "P".

Three facts emerged out of the extensive chrono-

somal anal ysis on new borns and handi capped i ndivi dual s.

1. Many children with chronosomal abnormalities
can"t be easily detected clinically in infancy
because they don't have any distinguishing
physical characteristics. ~Infants wth auto-
somal abnornalities can be nore easily iden-
tified at birth, than sex chronosone syndrones
(Lubs and Ruddle 1970).

2. As nore patients with the sane chronosoma
abnornalities have been detected, it has been
evi dent that w de phenotypic variability is the

rule and not the exception.
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3. (ne should note that no single anonmaly is
pat hognot rom ¢ of any syndrone. The synp-
tons of various syndrones overlap a great
deal. Therefore, it is the total pattern
of anomalies rather than a single anonaly
whi ch may indicate the correct clinical
di agnosi s of a specific chronosonal abnor-
mal ity syndrone.

The nost common di sorder under this category

is Down's Syndrorme.

9.1 Trisony 21 or 47 XX, + 21 (Down's Syndrone)

Since the clinical description by Langdodon Down
in 1866, Mongolismor to use the preffered term Down's
syndrone has becone a famliar clinical syndronme. In
1959, Lejenne, Gautier and Turpin first identified its
association with an extra chronose in the 21-22 group,
whi ch by customis referred to as a nunber 21. Subse-
guent studi es have shown the Down's syndronme to be the
nost conmon aut osonmal abnormality with a frequency of
about 1:700 newborns (Fabia 1969). The incidence of
this disorder is found to Increase wth |ncreasing

mat er nal age.

9.1.1 Characteristics

The synptons are too numerous. The inportant
ones are:

1. Brachy caphaly with prom nent forehead,
shortening of anteroposterior dianeter
and flattening of the occipit.
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2. Hat nasal bridge epicanthic folds,
pal pebral fissures that slant upwards.
3. Iris abnornalities.
4. Protruded tongue.

5. Short and broad neck, hairline reaches
farther down the back than nornal .

6. Abdonen is protuberant unbelical hernia
i s conmon.

7. Varying degrees of nental retardation.

8. Abnorrmal dernato glyphics with a characteri -
stic sinmans crease.

9. Marked hypotoma in early infancy.

9.1.2 Auditory system

External ear: Ears were usually small and

sinple in appearance often having an over -
fol ded upper helix, poor antihelix devel op-
nment and a snall | obe.

Mddle ear: Wight (1969) described infla-

mmatory changes in the mddle ear with thi-
ckened nmucosa and exudate. lgarshi et al
(1977) found deformty of stapes supra struc-
ture and incus under devel oped pyram dal

em nence.

Inner ear: lgarshi et al (1977) in their
tenporal bone study found that the spiral

reconstructions showed cochlear length to
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be slightly shorter, cochlear nodiolus was

under devel oped with grossly deficient spiral
ganglion popul ation. The spirallin cochlear
shel | showed partial deficiency of the inter-
scal er septum between the middle and apica

coils. The cochlear duct was shorter than
nornmal, the organ of corti was nor nal

Wight (1969) found no inner ear abnormality.
Hearing: There is little docunentation available
on the frequency of deafness in this condition.

A ovsky (1966) in a study of 38 children with
trisony 21, found 50 percent with sensorineura
hearing | oss, 20 percent with mxed | oss, and

3 percent with conductive deafness. In contrast
Fulton and Lloyd (1963) found conductive deafness
in 20 percent, mxed |oss in 10 percent, and
sensorineural hearing loss in 10 percent.

Vestibular system No vestibular tests were

descri bed.

Johnson (1971) reported that the lateral bony
semcircular was nmalformed and there was stenosis
of the nmenbranous semcircular duct. [Igarshi

et al (1977) found no structural abnormality of
the vestibular systemexcept for the degeneration
and reduction of the scarpas ganglion cells and

nerve fibers.
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9.1.3 Treatnent and prognosi s

Educati onal programme is planned based on the
severity of retardation. Use of 5-hydroxy-
tryptophan in inproving nuscle tone has re-
sulted in varied success.

About 25 to 30 percent die during the first
year of life and about 50 percent during the
first five years. The nost frequent cause of
death is respiratory infections and congenital

heart di sease.

9.2 Chronosone 13-15 trisony (Patacis Syndrone or
D Tri sony)

Patan et al (1960) described the first patienR wth
trisony 13. Snce then nore than 150 patients with this
syndrone have been identified. The incidence of this dis-
order in newborn was estimated as 1: 7600 (Tayl or 1968).
According to Sando & Whod (1971) the incidence is 0:45 in
1000 bi rt hs.

9.2.1 Characteristics

1. Mcrocephaly

Mental retardation
Miltiple eye anonal i es
Pecul i ar faces

Hypertel ori sm

o o A w N

deft palate/lip.
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7. \¢bbing of the neck
8. Cardiac anonal i es
9. Abnormal palmprints, siman creases and
a hyper-convexity of finger nails, polydactyly.

9.2.2 Auditory system

External ear: Low set, poorly differentiated

pinna, preauricular tags and atresia of the
external auditory canal have been reported.

Mddl e ear: The docunented mddl e ear anonal i es

have included a deforned stapedial supra struc-
ture, absence of incudostapedial joint, absence
of the stapedius nuscle and tendon, persistance
of stapedial artery, obtuse geniculate turn of
7th cranial nerve (Bl ack & Sando 1971, Kos et al
1966, Maniglia et al 1970, Sando, Baker 1972).
Inner ear: Tenporal bone studies have been
reported by Kos et al (1966), Bl ack and Sando
(1971) Saito et al (1974), Sando and Baker (1972),
Sando et al (1975) Zev et al (1978). They have
revealed a variety of inner ear abnornalities

I ncluding aplasia, of organ of corti and stria
vascul ari s, displacenment and encapsul ation of te-
ctorial menbrane, collapsed cochlear duct wth

Rei ssners nenbrane |lying on the organ of corti.



224

Col | apsed saccul ar wal |, inconplete devel opnent

of the Saccular macula and its otolictic menbrane

comuni cating scal ae, under-devel oped nodi ol ous

| arge patent cochlear acqueduct.

Kos et al (1966) reported scherbes type of

abnormality while Maniglia et al (1970) descri bed

Mondi ni or Mbdini A exander type.

By contrast Mttel and Jensen (1965), Kel men

et al (1968) found no anonalies of the inner ear.

Hearing: 85 percent of infants with 13-15 tri-

sony have apparent deafness; Deafness may be

conductive, sensorineural or mxed in nature.

The degree of hearing loss is not specified.

Vestibular system No studies were reported.
9.2.3 Treatnment and prognosis

Treatment is of no avail.

The life span is severely |imted, approxinately
hal f of the affected infants |ived upto one
month, one-third to 3 nonths and |1/12th of

infants lived to 3 years of age (Magenis et al
1968) .

9.3 Trisony 18 (Edwards Syndrone or E Syndrone)

In 1960, Edwards and his associates reported a

female infant with a peculiar facias, webbing of the neck,
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congenital heart disease, neonatal hepatitis and nany
mnor abnornalities in association with an extra 3
group chronosone. S nce then nore than 150 patients
with this syndrone have been identified. The inci-

dence in newborn was estinated as 1:6800 (Taylor 1968).

9.3.1. Characteristics

=

Scaphocephal y

Prom nent occi pi t
Ptosis of the eyelids
M cr ognat hi al

deft palate

Psyconot ar retardation.
Hypertont a

Sei zur es

© ® N o o0 bk w N

Cardiac anonalies and failure to thrive.

9.3.2 Auditory system

External ear: The reported abnornalities

include |ow set ears, poorly differentiated
pi nna, overfolding of the helix and absence
of the external auditory canal.

Mddl e ear: H stopathol ogic studies of the

ears have been docunented only in few cases
(Kel enen 1966, Kos et al 1966, Sando et al
1970, Gacek 1971, Mglets et al 1975,

Saito et al 1977).
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M ddl e ear abnormalities have varied:- abnor nal
formof ossicles, malformations of the stapes,
fusion of the incus and mall eus, absence of the
stapedial tendon and pyramdal intratynpanic
course of facial and chorda tynpani nerves.
Inner ear: Inner ear anomalies have included
poor |y decreased or absent spiral ganglion cells.
Under devel oped stria vascularis, conmunicating
scal ae, absence of semcircular canals and cri-
stae, absence of endol ynphatic duct and sac,

wi dely patent cochl ear aqueduct.

Wl f et al (1965) found no significant changes
in the inner ear.

Hearing: 70 percent of affected individuals

have apparent deafness. Hearing loss is nostly
mxed in nature. No audionetric data is available,
Vestibular system No studies were described.

Treatment and prognosis:

Treatment is of no avail.

In a survey of 153 patients, the nean survival
was 71 days (Taylor 1968). In another survey
of 101 patients by Weber et al (1964), half of
the patients survived for 2 nonths, one third

for 3 nonths and only one for 10 years*
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Chronosone 18 |ong arm del etion(18g-) Syndrone

In 1964, de Qouchy et al reported a deaf mcro-

cephal i ¢ and

nentally retarded girl with deletion of a

portion of the long armof a nunber 18 chronosone. Subse-

guent descriptions of nore than 25 patients have shown

that a fairly consistent phenotype is to be expected,
(de G ouchy 1969, Wrtelecki and Gerald 1971, Insley 1967,
Kushntk and Matsushita 1968, Stewart 1970).

9.4.1

9.4.2

Qhar acteristics

1. Mcrocephaly.

Short stature
Psychonotar retardation
Miscul ar hypot oni a.

M df aci al hypopl asi a.
Hypertel ori sm

Epi cant hal fol ds.

Spi ndl e shaped fingers w th increased
nunber of fingertip whorls.

© N o o M w DN

9. Gongenital heart disease.

Audi tory system

External ear : The pinnae are often dysplastic

with promnent antihelix and antitragus. In
over 50 percent of the cases atresia or ste-
nosi s or hypopl asia of the external auditory
canal was found (Kunze et al 1972, Bergstorm
et al 1974).
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Inner ear: No inner ear abnormalities were
report ed.

Hearing: Deafness was reported in about 65
percent of cases (Wrtelecki and CGerald 1971,
Kunze et al 1972), Bergstromet al (1974)
reported conductive hearing loss due to atresia
or hypoplasia of the external auditory canals

in 3 of their 4 patients. The degree of hearing
| o0ss was not specified.

Vestibul ar system No vestibular studies were

descri bed.

9.4.3 Treatnent and prognosis

Treatment is of no avail.

This disorder is not life threatening.

9.5 XO syndrone (Turner syndrome or Gonada
Dysgenesi s).

In 1938, Henry Turner reported a syndrome consisting
of shortness of stature, sexual under devel opment, short
webbed neck in 7 girls aged 15-23 years. In his opinion
this syndrome was brought about by pituitary insufficiency.
Subsequently, a nunber of patients with these clinical
features were shown to be chromatic -ve and to have a

45 X karyot ype.
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The frequency of this syndrone in newborns is
about 1:3300 (Gourt Brown 1969). However this nmay not
indicate the true incidence as stuH es of early spon-

t aneous abortuses have shown that abott 3-5 percent
have a 45 X karyotype and &hat 97 percent of conceptions

die inutero.

9.5.1 Qharacteristics

1. Short stature
Sexual infantilism
St reak gonads

H evated urinary gonadoteopin | evel s.

a B w DN

Various physical stigmata such as cubitus
vul gus, osteoporosis and increased cuta-
neous nevi .

6. Hat nasal bridge, hypertelorism epican-
thal folds, ptosls, pitting edena of hands
and feet.

9.5.2 Auditory system

External ear: 1.6%of cases show sone defor-

mty of the pinna and external auditory neatus (Stratton
1965). The deformaties include |large promnent ears and
stenosis or atresia of the auditory canals (Szpunar et al
1968) .

Mddle ear: There is increasingly greater

frequency with which repeated acute or chronic mddl e ear

inflammations were found in these cases (Stratton 1965,
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and Forbes 1965, Goldberg et al 1968, Anderson

1969, Szpunar et al 1968). X ray studies reveal ed

nmarked hypocel lularity of acellularity of mastoid

(Szpunar et al 1968).

Inner ear: Anderson et al (1969) suggested
the possibility of defect in the outer hair
cells in the organ of corti in the upper
part of the mddle coils of the cochlea. But
no tenporal bone studies were reported.
Hearing: Hearing loss is nostly conductive
or mxed in (Ferguson-Smth et al 1964,
Ehgel and Forbes 1965, Gol dberg et al 1968,
Anderson et al 1969) sone cases.

Li ndstein (1963) and Anderson et al (1969)
found bilateral sensorineural hearing |oss
with recruitnment and a dip in audi ogram
centered about 2000 Hz.

Severe deaf ness was noted only in about

10 percent of cases. There was no striking

progress of hearing loss with ol der age.

9.5.3 Treatnent and prognosi s

Estrogen therapy after the age of expected
puberty is recommended to pronote femnization

and social acceptibility enjoy good health.
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9.6 XX Gonadal dysgenesis and Sensorineura
deaf ness

9.6. 1. XX gonadal dysgenesis refers to individuals
of fenmal e phenotype whose height is greater
than 152 cm and who exhibit sexual infan-
tilism primary anmenorrhea and eunuchoi d
habi tus. They are often tall and sl ender
Wi th increased arm span and absence of
Turner syndronelike features. Streak gonads,
hypopl astic Fal |l opi an tubes and uterus, ele-
vated urinary gonadotropins, decreased estro-
gen encretion are the other abnornmalities.

A high proportion of cases of XX gonadal
dysgenesis nmay be due to a single autosonal
recessive gene; parental consanguinity has
al so been noted (Christakos et al 1969,

Pel ez-Bal | ester et al 1970, Sinpson et al 1971).

9.6.2 Auditory system

No external /m ddle/inner ear abnorrmalities
wer e descri bed.

Hearing: In a few cases severe congenital
sensori neural deafness was noted (Josso et al
1963, Christakos et al 1969, Perez - Ballester
et al 1970).
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Vestibular system No studies were

descri bed.

9.6.3 Treatnent and prognosis

Harnone treatment may be usef ul

This disorder is not life threatening.

-0Q0-



CHAPTER X

M scel | aneous Syndrones Associated wth Genetic Hearing Loss

In this chapter, those syndrones which did not quite
fit into any of the precious chapters will be considered.
It includes deaf ness associated with cardiac defects, dental
abnormal i ti es.

10.1 S ectrocardi ographic abnornalities, fainting

spells and sudden death w th congenital sen-
soryndural hearing | 0SS: -

(Jarvell and Lange-N el sen Syndrone, Cardi o-
auditory syndrone, Surdocardi ac syndrone).
Jarvel and Lange-N el sen (1957) first descri bed
associ ation of abnornmal EKG and deafness in 4 siblings.
S nce then over 50 cases have been described by several
authors (Levine and Wodworth 1958; Fraser St al, 1964;
Jarvel | et al, 1966; Lisker and Finkel stein, 1966; Kalljelz,
1968; Saahez Cascoset al, 1969; Van Bruggen et al, 1969;
Fanchier et al, 1969; At hanasion and V¢l ner, 1972).

This syndrone may account for one percent of here-

ditory deafness (Fraser et al 1964).

However, Sanchez cascos et al,(1969) found only
one case anong 511 deaf children. Fay et al; (1971) found

one exanpl e anong 1100 deaf chil dren.
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10.1.1 Characteristics:

1. Autosonal recessive transm ssion.

2. Prolonged el ectrocardi ograph QI intervals.

3. Recurrent strokes - adans attacks begi nni ng
in early childhood and occasionally result-
Ing in sudden deat h.

10. 1.2 Auditory system

No external or mddle ear abnornalities have
been report ed.

Inner ear: Tenporal bone changes have descri bed
by Friednmann et al (1966, 1968). The nost uni -
gue change was the accunul ati on of PAS Positive
hyal i ne aggregates in an atrophic stria vascu-
laris. There was al nost conpl ete degeneration
of the organ of corti and | oss of sensory cells.
The tectorial nenbrane was shrunken and tetrac-
ted and Rei ssner's nenbrane was adheraat to the
basi | ar nenbrane, practically obliterating the
cochl ear duct. The sensory epitheliumof the
utricle and saccule was atrophic and the cri -
stae were disorgani zed. There was noderate

| oss of ganglion cells. These findings closely
resenbl e those of S chennann and B ng (1907).
Hearing: Al patients denonstrated congenital

bi | ateral severe sensorineural |oss w th higher
tones naxinal ly involved and with sone retention

of hearing in | ow ones.
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Vestibular system  Vestibular findings

have not been described in any case.

10.1.3 Treatnent and prognosis:

A hearing aid may be of sone help for mni-
mzing the hearing |loss, El ectrocardiographic
abnornmalities require, nedical treatnent.
Hearing | oss is not progressive. Affected
persons have a variable number of syncopal
attacks. In about half of the cases, the
patient has died by the age of 15 years,

few patients older than 21 years have been

i dentified.

10.2  Progressive Lipodystrophy of the face and
arms, multiple bone cysts and conduction
deaf ness

Van Leeuwen (1933) described this syndrome in three

adult sisters.

10.2.1 Characteristics

1. Autosomal recessive inheritance.

Progressive |ipodystrophy of face and arnmns,
be& nning in t%e %irstpdécade.

3. Multiple bone cysts.

10.2.2 Auditory system

No external /m ddle/inner ear abnormalities
were reported.
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Hearing: Al the three sisters manifested
conduction deafness at about 5 to 6 years
of age. Although the degree of deafness
was not stated, it was inplied that it was
severe,

Vestibular system No studies were reported.

10.2.3 Treatnment and prognosis

St apedectony could be performed to correct
deaf ness.
One sister died of osteosarcoma, which had

met astasi zed to the |ung.

10.3 Qodental dysplasia

Levin and Jorgenson (1972; 1974) and Jorgenson et al,
(1975) described a syndrome of dental abnormalities and

sensorineural deafness in two large kindreds.

10.3.1 Characteristics

1. Autosonmal domi nant inheritance

2. Dental changes including globoid posterior
teeth and taurodontism

10. 3.2 Auditory system

External ear: The pinnae were described as

outstanding in some affected individuals
(Jorgenson et al 1975). No mddle or inner

ear abnormalities were reported.
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Hearing: Bilateral high tone sensorineural
hearing | oss to about 65 dB was noted in

28 of 30 affected individuals. The age of
onset ranged fromearly childhood to mddle
age.

Vestibular system Caloric tests were nornal.

10.3.3 Treatnent and prognosis.

A hearing aid may be enpl oyed.
Prognosis, is good. This disorder does not

interfere with normal Iife.

10.4 digodontia and Sensorineural deafness

dass and Gorlin (1979) described a new syndrone of
oligodontia and congenital profound deafness in two sibs
aged 7 and 9 years. Levin and Kopstein (1978) earlier
reported a variation of this syndrome characterized by

sensorineural hearing | oss, dizziness and hypodonti a.

10.4.1 Characteristics

1. Autosomal recessive inheritance.
2. Digodontia
10.4.2 Auditory system

No external /m ddle/inner ear abnormalities
were reported.
Hearing: Congenital profound sensorineural

hearing | oss was described in both the sibs.
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The 9 year old boy had no residual hearing
beyond 1000 Hz on audionetric testing. The
other sib showed profound, but slightly |ess
severe &ensorineural hearing |oss.

Vastibular system No studies were reported

10.4.3 Treatnent and prognosis:

Pati ent should be referred to a dental sur-
geon. Usefulness of hearing aid is ques-

tionabl e because of the severity of |oss.

10.5 Sickle cell disease and sensorineural hearing
| 0Ss.

Sickle cell disease is a relatively comon haenogl o-
| anopat hy of blaeks. It has been estinated that
amout 7 to 9 percent of Anerican blacks are hetero-
zygotes (Henoglobin strait). Thus about one in

400 woul d be honozygous.

10.5.1 Characteristics

1. Honozygotes may initially exhibit only
anema and little or no splenonegaly.

2. Patients develop recurrent attacks of
weakness, fatigue, abdom nal pain
anorem a, jaundice and pallor.

3. Wth age there may be enl argenent of

the heart, leg ulcers, aseptic necrosis
of the hip and hematuri a.

10.5.2 Auditory system

No external ear abnormalities were nentioned.
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Mddle ear: Wthin the ossicles the marrow

was hyperpl astic and erosive.

| nner ear: Tenporal bone studies showed
degenerative changes in the organ of

corti and the stria vascularls consistent
with ischema (Mrgenstein and Manance,
1969). Toold et al (1973) postul ated that
hearing loss resulted from a thronboenbolic
process. Serjeant et al, (1975) ruled out
narrowi ng of the auditory canal as an
etiologic factor.

Hearing: MId to noderate bilateral sensori-
neural hearing |oss nore nmarked in higher
frequencies was reported in the affected
menbers (Morgenstein and Manance, 1969;

Todd et al, (1973). nset was insiduous and
mal es and ferales were equally affected
(Todd et al 1973).

Vesti bul ar system No vestibul ar studies

have been reported.

10.5.3 Treatnent and prognosis

Treatnent is synptomatic.
The general outlook for the patient is not

very good.

10.6 D George Syndrone (3rd and 4t h pharyngea
pouch syndr one) .

D GCeorge syndrone is one of the inportant unmuno-

defi ci ency syndronme causing otitls nmedia. Congenital
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absence of thynus and parathyroid glands is characteristic
of this syndrone which results in congenital primry hypo-

thyroi di sm and deficiency of cellular imunity.

10.6.1 Characteristics

1. Etiology is unknown, it is though to
result Trom an enbryoni ¢ mal devel opnent
o{ ?Eructures derived from pharyngeal
clefts.

2. Neonatal tetany.

3. Craniofacial anomalies including cha-
racteristic facies hypertelorism
shortened |ip philtrum nasal clefts.

4. Congenital heart disease.

10. 6.2 Auditory system

External ear: Various mal formations of the
ernal auditory meatus have
een reported éAdklns & Qussen 1974,
Black et al, 1975).

Mddle ear: Authors have reported extensive

mddl e ear abnormalities and otitis nedia in
many patients.

Inner ear: Tenporal bone findings in a7
week old child revealed bilateral cochlear
ahomaly (Adkins, 1974).

Hearing: Hearing loss is nostly conducti ve.
In some there may be cochlear involverent also.
Hearing was apparently present in one patient,
whereas hearing was anatomcally inpossible

in the other patient; out of the two cases
reported by Black et al 1975. No ot her

audi onetric data are avail abl e.
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10. 6.3 Treatment and prognosis
Sone reports suggest successful treatnent
of this disorder with thymc transplants.

|f the congenital heart disease is conpa-

tible with survival, they usually die of

overwhel mng infection before 3 years of Age.

10.7 (Qosclerosis

Qosclerosis is one of the nmajor causes of hear-

ing loss in the elderly. It has been the subject of over

1000 publications (Steinberg and Neunmann, 1973).

Quild (1944) studying 1100 pairs of tenporal bones
found that 5% had histol ogic evidence of otosclerosis.
A somewhat hi gher incidence was found by J@& gensen and
Kristensen (1967) in Denmark. Among 237 tenporal bones
in general 11 percent showed otosclerosis; anong patients

above 60 years ol d, 18 percent had otosclerosis.

10. 7.1 Characteristics

1. Autosonal dom nant transm ssion with
about 40 percent penetrance.

2. Gadual onset of hearing loss in the
early decades of life.

3. Slow progressive, conductive or m xed
symretrical hearing loss of varying
severity.

4. Normal vestibular response.
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10.7.2 Auditory system

Q ol pai ¢ exam nation

Pat hol ogy: Careful exam nation of the stapes
footplate shows 'bridge formation' fromthe
footplate to the oval window. This formation
begins as a thickening of a portion of the
footplate, progressing to involvenent of the
entire oval window. (Qussen 1969, Kelenen
and Linthicum 1969, Lindsay 1973).

H stol ogically, otosclerosis consist of a

f ocal spongy overgrowth of bone involving

the bony labyrinth, usually beginning near
the oval wi ndow. This spongy bone contains
nunmerous bl ood vessels and marrow and is
sharply demarcated from surrounding nor nal
bone. The otosclerotic change may spread
from the oval w ndow toward the round

wi ndow and basal turn of the cochlea, and
sometinmes it may spread inward toward the
posterior canal and cochlea (Nager and
Fraser, 1938; Wl ff and Bel lucci, 1974).
Hearing: Although hearing |oss from oto-
sclerosis can be initiated in childhood,

it usually begins in the second or third

decade of |ife. In about 90 percent of
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patients, synptons are first noted
between 15 and 45 years of age. The
onset is insidious. Audionetric test-

i ng shows a conductive or a mxed sen-
sorineural and conductive hearing |oss,
somewhat nore narked in the higher fre-
guencies. In sone cases the sensori -
neural conponent may be quite mnarked
with patients show ng no response at

hi gher frequencies to air or bone con-
duction (Mers et al 1963). Speech dis-
crimnation, tone decay and SISl testing

are generally normal.

Vestibul ar system No vestibul ar abnor-

malities have been described in patients
wi th otosclerosis.

10. 7.3 Treatnent and prognosi s

A hearing aid will help nost patients with
otosclerosis. |In sonme cases, surgica
therapy with stapedectony nmay be carried out.
The hearing loss is slowy progressive and

Is usually only noderate in degree. Preg-

nancy may accelerate the hearing | oss.

-0Qo-



CHAPTER X

SYNDROVES ASSOCI ATED W TH NONGENETI C HEARI NG LGSS

11.1 | NTRODUCTI ON

Nongenetic hearing |oss refers to hearing |oss
acquired due to extraneous factors other than genetic
causesoperating either before, during or after birth.
The extraneous factors may be inflammtory, toxic,
metabolic or traumatic in nature or it may be due to

unknown causes.

Approxi mately half of all congenital deafness
Is acquired as a result of RH inconpatibility, infection
with rubella during enbryonic Iife, ototoxic drugs, pre-
maturity injury and various diseases. Any infection to
the nother during gestation period would result in danage
to the fetus causing various deformties including the

auditory system

Anot her conmon cause of acquired congenital deaf-
ness is prematurity. Davis and Stewart (1975) in a study
of low birth weight or pretermbirth children found hear-
ing loss to be significant. Lindsay (1973) reported deaf-
ness in cases of breech presentationwth the cord round

the neck which resulted in anoxia or severe hypoxia. He
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al so reported the incidence of deafness anong prenature
babi es, otherw se apparently normal to be higher than

in full termbirths.

G her deaf ness which can occur in early infancy
are those secondary to infection and trauma. Mbst conmon
anmong these types of deafness which can occur in infants
are those secondary to nunps, and neningitis and otitis
media. There is also the possibility of skull fracture
and head injury causing either unilateral or bilateral
deaf ness.

According to Fraser (1969), the nongenetic factors
account for 46%of profound childhood deafness. He has
grouped the causes of acquired hearing loss into 3 catego-

ries nanely prenatal, perinatal and postnatal.

Prenatal: The prenatal causes nmay be due to Rubell a,

Syphilis, Tonopl asnosi s, other viral and bacterial infec-
tions, metabolic and harnonal disturbances or due to the
usage of ototoxic drugs. About 6%of childhood deafness

can be attributed to these factors.

Perinatal : Perinatal causes are the factors operating at
birth. Infections, asphyma, kernicterus, toxic drugs,
prematurity mght result in profound congenital deafness

approximately in about 10%
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Postnatal : Infections diseases |ike neasles, nunps,

nmeningitis and trauma nmay result in deafness during

I nfancy.

In addition to the above nentioned factors, deafness
can be still acquired in later due to various factors |ike
vascul ar, neural, viral or of unknown etiology. |In such

eases deafness may be the primary defect, or nmay be a

part of a nore generalized disorder/di sease, eg. Mnleres
syndrone, Ranmsay Hunt syndrone, Cogan's syndrone. Usually
the acquired or nongenetic hearing loss is bilateral and
profound in nature. In nost of the cases, the inner ear
Is involved. The hearing | oss nmay be progressive or
nonprogressive. |In sonme cases, the hearing | oss inproves
wi t h advanced nedical treatnent, while in others it is

non reversi bl e.

11. 2 Deafness acquired during prenatal life:

The first 28 days of fetal life forma crucial
time of very rapid growth and devel opnment during which
nore than 70% of | ong term neurol ogi cal handi caps ori -
ginate (Hardy 1973). A significant portion of these
handi caps appear to begin with fetal infection acquired,
during pregnancy. There have been well docunented in-
stances of fetal infection and disease follow ng naternal
infection with Rubella, congenital cytonegal ovirus

t onopl asnosi s, Syphilis.
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The fetal infection occurs by one or nore of the

foll owing routes:

1. Transpl acental passage, (2) Extension up the birth
canal with infection of the nembranes, (3) D rect contact
or contamnation during the birth process. The maternal
infection may be clinically evident or subclinical with

atypi cal characteristics or it may not be apparent at all.

The deafness in these cases may be caused either
by the lack of devel opment of one or nore parts of the
auditory system or an interruption at any stage of the
process of devel opnent, or due to degeneration of the

partly or wholly devel oped auditory nechanism (O nerod 1960).

The resulting deafness is usually profound, and

bilateral and sensorineural in nature.

The nmost conmon types of prenatal |y acquired
deafness are Rubella, Congenital syphilis (M infection

and congenital toxoplasnosis.

11.2.1 Rubella syndrone

(he of the nost conmonly encountered di seases
associated with acquired deafness is German neasles (Rubella).

In 1941, Gegg reported the high incidence of congenita
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defects in infants whose nother had a Rubella infection
in early pregnancy. Rubella was first reported as a
cause of congenital deafness by Carruthers in Australia

in 1945 and since then been anply confirnmed.

11.2.1.1. Characteristics

=

Cardi ac defects characterized by an atrial and/or

ventricul ar septal defect or patent ductus arte-

riosus in 50%of cases.

2. Mental retardation with gross brain injury in 40%
of cases.

3. Visual defects including cataracts and/or retina
degeneration in 30%of cases.

4. Mcrocephaly.

5. Bony abnornalities

6. Neonatal hepatp spl enonegaly and thronbocyt openi a.

11.2.1.2 Auditory system

No external ear abnornalities were reported.
Mddl e_ear: Congenital fixation of stapes, otitis nedia
with effusion was reported by many authors (R chards,
1962) .
Inner ear: Significant changes in the ear were reported

by Carruthers (1945), Gay (1959), Lindsay (1973),
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Bordley et al; (1969), Friedman and Wight (1966),
and Ward et al; (1968). The pathol ogic features
were simlar to so called congenital saccul o-cochlear

degeneration of schei be.

Hearing: Hearing | oss occurs in nore than 50%of the
affected individuals (Rendle-Short 1964; Firiednman
and Wight, 1966). Hearing |oss was nost frequent
in children whose infection occurred during the
first trimester, anong whom68%are deaf. Infection
in second trimester causes deafness in 40%of cases
(Bordl ey and Hardy, 1969).

The deafness in nost of the cases IS sensori -
neural, 1n about Y of the cases there was conductive

element due to otitis media or stapes fixation.

Hearing | oss was noderately severe to profound
more narked in higher frequencies. Hearing |oss may be
uni lateral or bilateral. Audiograns were described
as having characteristic asymetrical |o0ss between two
ears wth a flat audionetric pattern (Bar and Lund-
strom 1961).

11.2.1.3 Treatnent and prognosis

Prevention is better than cure. Passive inmu-

nization of the threatened nother inmediately after
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exposure to infection or termnation of pregnancy nay
be considered. Handicap of deafness can be overcone by

early diagnosis and skilled speech and auditory training.

Prognosis is variable. At one end of the broad
spectrum as amany as 15%of the first trinester infec-
tions may end in spontaneous abortions. At the other
end, many inputs have only defects not readily detected
in the new born period. Later the acquisition of
Rubel ' a during pregnancy, slighter the risk of the

child becomng severely handi capped.

11. 2.2 Congenital cytonegal ovirus (QW)

Only during the past 20 years intrauterine
I nfections due to CW have been recogni zed. Cytonega-
| ovirus is the comonest known m crobi ol ogi cal cause
of brain danage in infancy (Stern et al, 1969). CW
infection is especially comron during pregnancy and
becones progressively nore common fromtrinester to

trimester (Reynolds et al, 1973).

11.2. 2.1 Characteristics

1. Mcrocephaly 2. Hydrocephal y

3. Spasticity a. Mental retardation

5. Chorioretlnitis 6. Jaundi ce

7. Petechiae 8. Enlargenent of |iver and spl een.
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11.2.2.2 Auditory system

No external or mddle ear abnornalities were
report ed.
Inner ear: The tenporal bone findings are those of
an endol ynphatic labyrinthitis secondary to Virema
via tie stria vascularis, |Inclusion of bearing cells
are seen in the superficial lining cells of the stria,
Rei ssner's nenbrane, the linbus spiralis, Saccule,
utricle and semcircular canals. Increased |abyrin-
thine fluid and hydrops has been reported in the co-

chlear utricle and Saccul e.

Hearing: Hearing inpairment has been reported in 50%
of 13 children, ages 21 to 77 nonths, wth subclinical
congenital infection (Dahle et al, 1974). The hearing
| oss ranged froma slight high frequency inpairnent to
a profound unilateral |oss. Dahle et al, (1974; 1979)
noted that both the incidence and severity of hearing

| mpai rment i ncreased with age.

Vesti bul ar system No studies were reported.

11.2.2.3 Treatnent andprognosis

Treatnment is synptomatic.

Prognosi s depends on the severity of the disease.
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11. 2.3 Congenital Syphilis

Syphilis is caused by Trepanomapallidum and nmay
be acquired sexually or non sexually or as a congenita
infection via the placenta. Deafness may occur in both

congenital and acquired fornmns.

11.2.3.1 Characteristics

Congeni tal syphilis: The course of infection resenbles

that of secondary and late stages of acquired syphilis
except that |esions develop nore quickly in patients with
congenital infection. This occurs in tw clinical forns
Early and late forns. Early formis associated with

meni goneuritis of 8th cranial nerve, neningoneurol aby-
rinthitis or otolabyrinthis or neningo neurol abyrinthitis,

skin | esions, saddle nose deformty, nental deficiency,

sei zures, painful pseudoparalysis. Inlate form the
onset is between 8th and 20th year. It is characterized
by triad of "Hutchinson” - i.e. labyrinthitis,intersti-

tial keratitis and notched teeth.

Acquired syphilis: It occurs in 3 stages, nanely prinmary

secondary and tertiary stage.

Primary stage: is characterized by painl ess undurated

ulcerating swellings on the |lips, nouth, anus, genitals

and fingers.
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Secondary stage: It is characterized by mal ai se, head

ache, Sore throat, irregular fever, cutaneous rashes,
mucous patches, |ynphadenopathy, neningitis and crania

nerve pal sies.

Tertiary stage: It is characterized by guma fornation.

Lesions may occur al nbst anywhere.

11.2.2.2 Auditory system

External ear: In syphilis of the external ear, a prinary

lesion is extrenely rare. However secondary |esions of
all types are nmore frequent. In tertiary syphilis there
may be gummatous involvenent of the canal wall with occa-
sional necrosis of the bone. Chol esteatonma may al so
arise fromthe proliferation of the squamous epithelium

during hearing process.

Mddle ear: Syphilis of mddle ear may be found in two

froms. It may be sequelae to a secondary syphilitic

| esion or a tertiary lesion (guma) |ocated in the naso-
pharynx or at the orifice of the eustachian tube. Infla-
mation surrounds the |esion and ascends into the mddle
ear, producing an otitis nedia. Mstoiditis has been
docurmented in such cases. Sonetimes there is ankylosis

of ossicl es.
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Inner ear: Productive periostitis, atrophy of organ

of corti with round cell infiltration in the cochl ea,
mainly in the vascular stria, spiral liganment and 8th
ner”~e, vascul ar changes of obliterative character, ex-
tensi ve destruction of bony capsule of the |abyrinth

and semcircular canal has been reported by many authors

(Fraser 1938, Goodhill 1939, Mayer 1985).

Hearing: There is a great evidence of abrupt bilatera
sensorineural deafness (Watherhill et al, 1965; Perl nman,
1967). There is no specific type of hearing | oss asso-
ciated with syphilis (Bunch 1931, G occo 1937, Goodhill
1939).

It may be conductive or sensorineural or mxed
in nature. Hearing |loss usually begins suddenly in one
ear and soon involves the other ear also. The progress
of deafness may be extrenely rapid or quite gradual,
but the ultimate outcone of untreated will be a severe

or total sensorineural deafness.

Soneti mes cochl eo vestibul ar dysfunction nmay
occur as the only manifestation of late syphilis (Becker
1979).

Vesti bul ar system Abnormal vesti bul ar findings have

been reported by sone authors.

11.2. 3.3 Treatnent and Prognosis

Wth early adequate nedical treatnent the hazar-

dous effects of the di sease can he overcone.



254

The disease is progressive. In syphilis of the inner
ear, the hearing |loss usually persists, while tinnitus

and vertigo tend to disappear after conplete destruction

of the |abyrinth.

11. 2. 4 Toxopl asnosi s

Toxopl asnosi s is being recogni zed increasingly
as a comon infection In man. Studies have shown the
responsi bl e organismis "toxoplasnma gonadii” an protc-
zoan parasite. This infection may be acquired by adults
as well as children, but it is the congenital infection,

that is handi cappi ng.

About 33%of adults in England are affected. In
pregnant wonen, an estinmate of the incidence based on

prospective serological studies is 4-6 per 1000.

11.2.4.1 dinical features:

The nost famliar form of congenital toxo-
pl asnosis present at birth is a generalized di sease.
The synptons include jaundice, hepatospl enonegaly,
anem a, skin rashes, pneunonitis, encephalitis, nenta
retardation and epil epsy, cerebral palsy and blindness

in 80-90 percent, hydrocephaly or mcrocephaly in 20%

In the adult, the parasite causes continuous

pyreni a which may be associated with pul nonary | esions
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or nore conmonly |ynphaderitis. Calcification of the
| esions is common and calcified foci may be recognized

radi ol ogi cal |y,

11.2.4.2 Auditory system

No external ear abnormalities were reported.

|nner ear: Sections of the tenporal bones in one ear of
a patient exhibited signs of otitis media, presence of
cal careous deposits in the vasaular stria and spiral

| i ganents of the cochlea, while in the other patient,

no abnormalities were seen. (Kelenmen 1958).

Wight (1968) inoculated T. Gondii into the
bul l a of guinea pigs and concluded that it may cause

acute inflammation but no cochl ear |esion.

Deaf ness: The role of toxoplasnosis as a cause of deaf-
ness has attracted considerable attention. R stow (1966)
and Wight (1971) believe that toxoplasnmosis does not
represent a significant cause of congenital or infantile
deaf ness.

11.2.4.3 Treatnent and prognosis

Synptonatic treatment.
Prognosi s depends on the severity of the disease and

general condition,
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11. 3 Deafness acquired during perinatal life

Kernicterus and prematurity are by far the nost
I nportant and common types of deafness acquired during birth.

Kernicterus : is a conplication of haenol ytic disease of

the new born characterized by an increase in bilirnbin
secondary to blood inconpatability. This occurs nost
often in children whose patients have differing types of
RH factors. The overall incidence of Kernicterus is about

1 per 200 births.

11.3.1. 1 Characteristics

This condition was orignially described by gross
anatom cal findings - nanely the icteric staining of certain
"Nuclei of the brain with mcroscopi c evidence of necrosis
of ganglion cells in the stained area. Mst infants sustain
brai n damage whi ch may be evidenced by; (I) Language dis-
orders, (2) Cerebral palsy, (3) distractibility, (4) hyper-
activity, (5) inconsistent behaviour, enotional lability,
6) tenporal rigidity, (7) Lack of inhibition and/or cora
pul si veness, (8) Retarded notor devel opnent, (9) nenta

deficiency, Neonatal jaundice is the characteristic feature.

11.3.1.2 Auditory system

No external or mddle ear abnornmalities were reported.
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Inner ear and auditory pathway: Kelenan (1956) has

presented the only histol ogi cal observation of the

I nner ear suggesting a inner |esion characterized by

di spl acenent of cochlear and vestibular sacs. Vélf( )
found sone cytoplasmc changes in the spiral ganglion.

The lack of valid docunentation of inner ear |esions

has |led to the consideration of the central nervous
systemto be the site of lesion. Qabtree and Gerrard
(1950) found kernecteric |esion occurring in the dorsal

and ventral cochl ear nucl ei.

Carhart (1967) suggested that hearing loss in
kerni cterus was due to lesions wthin the cochl ear nucl ei
which is characterized by generalized depopul ation of
neurones. These lesions disrupt the anal ysis of tonotopic
(place) information nore radically than they do anal ysis

of tinme |ocked (volley) information.

Hearing: A high incidence of hearing inpairment, usually
of sensorineural type has been reported anong affected

i ndi vidual . Marcus (1970) reported that about 10% of
severe hearing loss is related to neonatal janndice,

but Shimzu (1976) noted only a 1.5%]l nci dence. Hearing
i npai rnent was found in 4. 2%of affected individuals
(Hymen et al, 1969).
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The hearing loss that results fromkernicterus
tend to fit a characteristic audionetric pattern (mat-
kin's 1965). The audionetric configuration clearly
shows a frequency dependent inpairnment. Mst typically
there is a plateau of mld loss (30 d3) from 250 Q(ps
downward, a plateau of substantial loss (70 dB) from
2000 Cps upward and a fairly snooth transition between
t hese pl ateaus, usually however the increase in loss is
nost abrupt in 250 - 1000 Cps and averages about 23.5dB.
However variations in the pattern have been reported by

many aut hors.

The neasurenent of cochlear m crophoni cs and
neural responses fromauditory nerve in thirteen patients
suggested that the hearing loss is due to auditory nerve
danmage while the hair cells are spared (Chisin, Perlman

and Sohmer, 1979).

Vestibular system No studies were report ed.

11.3. 1.3 Treatnment and prognosi s.

Current nethods of early detection and nedi cal
managenent have greatly reduced the proportion of Kker-
nicterus due to Rh inconpatibility. Marriage counselling
and bl ood exam nation of every pregnant nother is essential.

Prognosis is variable depending on the severity

of the various aspects of the problem
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11.3.2. Prematurity

Anot her conmon cause of acquired congenital deaf-
ness is prematurity. Many children born prematurely have
mental retardation, cerebral palsy and significant hearing
| 0ss.

Deafness: Davies and Stewart (1975) in a study of |ow
birth wei ght of pre-termbirth children found the hearing
| oss to be significant. Lindsay (1973) reported the inci-
dence of deafness to be higher among prenmature babies than
full termbirths.

Pat hol ogy: The pathol ogy underlying this deafness is not
known. The tenporal bone studies of infants who died from
asphyxia neonatorum by (Hall 1964) revealed normal ears with
| oss of central nervous system conponents of the auditory

pat hways. The loss of cells in the central nervous system
was correlated directly wwth the length of tine the child
was affected by asphyxia neonatorum Thus it was concl uded
that the deafness associated with prematurity may be central.

Buch studi ed(3uch, 1963)the tenporal bones of 73
new born infants and suggested that traumatic procedures
experienced during birth played an inportant role in the

etiology of inner ear haenorrhage.

Anot her type of deafness associated with prematurity
Is that which is acquired through drugs used to treat infections
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in the premature infant. Usually Kananycin and neonycin
are used which are ototoxic and destroy the hair cells

in the nmenbranous portion within the cochlea resulting in
sensorineural deafness. Thus a premature child may al so

have been subjected to ototoxic drug (E chenward, 1966).

11.4 Deafness acquired in later life

Deaf ness can be acquired later inlife due to a
variety of factors nanely vascul ar di seases, neurol ogica
di seases, viral infection, endocrinal disturbances etc.
3ut in nost of the conditions, the exact cause is not known.
The nost inportant type of deafness under this category is
Meniere's syndrone. The other types Include Ranfay Hunt
Syndrone due to Herpes Zoster affecting the genicul ate
ganglion, QOogan's syndrone affecting the eye and the ear,
Costens syndrone due to disturbed tenporo mandi bul ar joi nt

function and Vogt Koyanagi Haroda syndrone.

In majority of cases, the onset of hearing | oss
Is sudden and it is progressive. Very little information
Is available regarding the audionetric findings in nost of
the cases. Barlier the detection of the disorder and ini-
tiation of treatnent, better are the chances of either

preserving or inproving the existing hearing.

11.4.1 Meniere's syndrone

This syndrone derives its name fromthe Paris

physi ci an prosper Meniere who first described it. Meniere(1861)
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drew attention to the inner ear as the seat of a syndrone
characterized by proxymal attacks of vertigo associated
with unilateral deafness and tinnitus. On post nortem

evi dence he believed the synptons to be due to haenorrhage
into the labyrinth. Hallpike and Cairns (1938) denonstrated
endol ynphati ¢ hydrops and proposed that the syndrone be

known as Meniere's di sease.

It occurs at any age but 65%of patients have their
first attack of vertigo before the a?e of 50 years. The
youngest recorded case was 4 year old. There is slight

preponderance of incidence in nmales over fenales.
11.4.1.1 Aetiol ogy

There is no one primary cause of Meniere's
syndrone. It is accepted that endol ynphatic hydrops is the
nost significant change in the inner ear, but the problem
of the causation of thehydrops remains undeterm ned. Various
t heories have been put forward to explain the etiol ogy.

Wi ght believes the condition to be due to bacterial intoxi-
cation of the labyrinth and describes it as focal |abyrin-

thitis.

CGowe ascribes the condition to a disorder of the
normal conditions of pressure and chem cal constitution of

t he endol ynph.

At ki nson (1946) suggested that the primary cause

lay in increased pernability of the cappilaris formng the
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stria vascularis resulting frominfection, allergy, avita-
m nosi s, histamnic sensitivity or nutritional damage follow

Ing vasospasm

Lempert et al (1952) postulated that rupture of the
subepithelial vesicles liberated toxic fluid into the endo-
| ynph and that the synptons of Meniere's disease could be expla-
ined as a result of contam nation of the endolynph by this

vesi cul ar fl uid.

The theory first discussed by Lernoyez (1919) that
the underlying aetiology to be due to paroxynmal vasonotor
| tbal ance was fully supported and el aborated by Seynour (1960).
He believed that paroxymal autonom c inbalance resulted in
spasm of the internal auditory artery and/or its branches
of distribution and this resulted not only in inpairnent
of sensory function of the sensory epitheliumof the cochlea
and vestibular end organs, but interfered with secretion
of endol ynph. Autosonal dom nant or recessive transm ssion
of the disease has been suggested by Brown, 1949 and

Bernstern, 1965.
11.4.1. 2 Pathol ogy

Tenporal bone of two affected persons showed a
gross distention of endol ynph system together w th degene-

rative changes in the sensory elenents (Hallpike and Cairns,
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1938) .

H stol ogically, the najor change commonly encoun-
tered is the gross dialation of the scala nedia and saccul e.
Rei ssner's nenbrane bulges into the scala vestibuli and
may eventual |y rupture allowing the perilynph to mngle
wi th endol ynph. After rupture the pressures are equalized
and the nenbrane may proceed to repair itself (Lawence and

M Cabe, 1959).

11.4.1.3 dinical features

Meniere's disease is characterized by attacks of
vertigo associated wth deafness, tinnitus and vomting.
The attacks may occur at any time with or w thout warning.
Sonetimes, the attacks occur singly wth an interval possibly
of months or years, or there may be a series of attacks occur-
ing over a period of weeks or nonths which is followed by a
| ong period of conplete freedom Between the attacks, there
may be feelings of insecurity and vague anxiety. The head
or affected ears feel full. Hearing is reduced and distorted.
D zziness may result from changes of position of head.
Tinnitus is loud and persistant. As an active phase gives
pl ace to a quiescent phase the feeling of pressure dis-

appears, hearing inproves, tinnitus di mnishes.

In 50% of cases the onset of vestibul ar and cochl ear

synptons occur together. In 25%vertigo precedes deaf ness.
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Vertigo: Vertigo is typically rotational in type. The
patient is suddenly seized with a sensation of severe im
bal ance either with hinself or the surroundings. At the
time, the chief desire is tolie prostrate and still,
after a variable period of usually few hours to few days,
the patient staggers to his feet and begins to resune

activity with support.*

Vestibular test usually reveals a reduced response

to caloric stinulation.

Tinnitus: Tinnitus is present in 80 percent of cases,
usual Iy as a constant background noise with a runbling or
hissing quality. It varies in intensity and tends to in-
crease and change in character before an attack. Tinnitus

may be especially distressing after the vertigo wears off.

Deaf ness: Deafness is present in 90%of cases and is
typically sensorineural in nature. It begins by being
uni lateral. In early stages recovery in hearing loss is

seen. At the later stages hearing | oss is permanent.

Puretone audionetry typically reveals in early
cases, a greater |loss of hearing to |low tones as conpared
to hightones. As the disease progresses, hearing |oss

becones more equal Iy distributed.
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Patients usually obtain high SISI scores, tone
decay -ve, Bekesy type Il and IV tracings, reduced
speech discrimnation score, Wber test lateralizing

to the better ear, suggestive of cochlear |esion.

In severe cases, there may be additional vagal
synptons of abdom nal pain, brady chardia, Pallor,

Sweat i ng, headache, nausea, vom tting, diarrhea.

11.4.1.4 Treatnent and prognosi s:

The continuing absence of know edge of exact
causation, unpredictable onset and periods of rem ssions
and encerbations make it Inpossible to determne for
certain whether the apparent benefit is attributable to
the treatnment or to a coincidental natural rem ssion.
Nevert hel ess the nmanagenent may be gui ded by sone well
tried and accepted principles and treatnent may be given
by which the majority of patients can be hel ped signifi-

cantly. Treatnent nmay be medical or surgical.

Medi cal treatnent:consists of treatnment of Frustenburg,

antivitamns, antibiotics, vasodialators, nmultivitam ns,

sedatives, streptonycin are found to be effective.

Surgical treatnent: may be conservative and radical con-

servative surgical treatnment attenpts to nodify |abyrin-

t hi ne behavi our wi thout adversely affecting the hearing
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loss. It follows 3 main direction, stellate ganglion
bl ock (Passe and Seynour, 1948), Labyrinth deconpre-
ssion (Portmann 1927), Cervical synphathectony and
selective destruction of vestibular end organs by ultra
soni ¢ beam (Arslan, 1953), Electro-Cogulation of latera
semcircular canal (Day, 1961).

Radi cal surgical treatnent includes total destruc-
tion of labyrinth by injecting alcohol (Mllison, 1931)
and nenbranous | abyrinthectony (Cowthorne, 1943), which

has yielded excellent results.

In the early stages, the disease is reversible
with adequate treatnent as the disease progresses, the

condi tion beconmes irreversible.

11.4.2. Lernmoyez syndrone

Marcel Lermoyez (1919), a French otol ogist first
described the syndrome that bears his name in a patient
who had synptoms resenbling Meniere's disease but
occurring in the reverse order. Lernoyez wote the
patients condition as "Le vertigo qui fait endendre",
the syndrome consisting of progressive deafness appa-
rently relieved by a sudden attack of vertigo. Lernoyez
however did not regard the vertigo as the cause of



267

| nprovenent in hearing, but only the witness to it.

The incidence of the Lernoyez syndrone is rare.
Few cases have been described since the original.
Bailie (1965) described 5 cases, WIllians (1952) found
only 3 cases in 500 cases diagnosed as Meniere's di sease.
Lernoyez syndrone is very closely linked with Neniere's

disease and is possibly only a variant of it.

Kitanmura (1976) noted that the difference between
the two is that duration of the pre-existing cochlear
synptons of Lernoyez syndrone is relatively |onger and
it inprove simultaneously at the beginning of the verti-
ginous spell in contrast to the gradual inprovenent of
synptons during vertiginous spell in Meniere' s syndrong,
Boenni nghans et al (1967) reported that the synptons in
both diseases differ in the tine relationship between
the hearing and the equilibrium disturbances. In Lernoyez
syndrone the disturbance is of the regul ation of endol ynph
in the ductus cochlearis as opposed to an increase in the
voluns leading to the rupture of the systemin Mmniere's

syndr one.

11.4.2. 1. Aetiology and Pat hol ogy:

At ki nson (1946) considered that his histamne sensi-
tive group represented the Lernoyez type, but 8aile (1956)

found that it was not marked.
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Lermoyez (1919) believed it to be due to intermttant

vasospasm secondary to autonom c inbal ance.

The synptons result from the obstruction of the
| abyrinthine ducts which nay be due to (1) deposits of
salt or of normal mucopol ysaccharide of the endol ynph.
(2) formation of solid substances in suspension in the

endol ynph and (3) ductal torsions of conpressions(Ried,1973).

11.4.2.2. dinical features

At the onset the patient conplains of nunbness,
bl ockage or miffling of the ear, then definite increasing
deafness usually with tinnitus. Suddenly an attack of
vertigo with or without vomting occurs and in a few hours
the hearing recovers. Recovery may be partial or conplete.
The course of the condition resenbles Mnlere's disease
in that periods of repeated attacks may be followed by

periods of remssions. Vertigo is usually rotatory.

Hearing | oss is of cochlear type. Recruitnent is
generally present during the deaf spells, speech discrim-
nation is poor. Caloric tests reveal sone abnornality

In nost cases.

11.4.2.3. Treatment and prognosis

The few reports indicate that in some cases, the

attacks of vertigo tend to die out |eaving sone |egacy
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of deafness and that in others synptons nay be aneliorated

by nedi cal treatnent.

On the supposition that Lernmobyez syndrome is a
variant of Meniere's syndrone, the roedical treatnents
described there may be considered for trial. Stellate
gangl ion bl ock has proved beneficial in sone cases, but
nost favourable line of treatnment appears to be nicotinic
acid in sufficient doses conbined with an antihi stam ne

such as pronet hazi ne hydrochloride (3ailie, 1956).

11. 4.3 Ram Say Hunt Syndromne

(Herpes Zoster Qieus, Herpetic geniculate gangli o-

nitis aural shingles).

Ransay Hunt syndrone is a rare but a known clinical
entity since 1870. The credit for bringing together the
mani festati ons of geniculate ganglion herpes into a single
entity belonged to the New York neurol ogist, J. Ram Say
Hunt (1967). It is characterized by tal gia, vesicular
eruptions on pinna and external auditory canal with or
wi t hout | ower notar neurone seventh cranial nerve pal sy

and cochl eovesti bul ar di st ur bances.

11.4.3.1. Aetiology and Pat hol ogy

This syndrone probably develops froma viral neningitis
with a predilection of Herpes Zoster virus for sensory ganglia

and nerve roots. Some authors note the possibility of a
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viral infectionwhich lies dormant for many years and is
then reactivated by poorly understood circunstances to

create the clinical syndrone (Hope-Sinpson, 1965).

Al t hough histologic material is rare, there is sone
evi dence of inflammation in the ganglia and degeneration

of the sensory nerve fibers (Blackley et al, 1967).

11.4.3.2 dinical features:

Hunt divided the syndrone into three clinical groups.
1. Herper auricularis
2. Herper auricularis with facial palsy.

3. Herper auricularis with facial palsy and auditory synptons.

Herper auricul aris: The onset is typically heral ded by an

unconfortable, hot stiff feeling in the ear, soon becom ng
a dull ache punctuated by sharp pain. The preherpetic pain
may be very intense and interfere with sleep and at this
stage, the auricle, meatus or tynpanic nmenbrane nmay present
a red swollen, erysiptlaid appearance until on the third,
fourth or even as late as the 7th day, clusters of herpetic
vesi cl es nake their appearance. Malaise, Pyrexia and

Swel l'ing of Iynphatic glands is usual at first, but in
simple herper auricularis all tend to subside once the

vesicl es appear. The vesicles nmay appear on the concha,
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the lobule, the tragus, helix and antihelix, within the
auditory neatus or |ess commonly upon the tynpanic menbrane.
In a few days the vesicles dessicate, the swelling and
ederma of the parts subside until at the end of a fortnight
only a few small healed bl em shes remain. D sturbances of
sensation may persist much longer in the formof burning
pains, itching and in the elderly sharp |ancinating post
herpetic neural gia. Conductive hearing loss of mld to

noderate degree is observed.

Herpes auricularis with facial palsy: To the herpes auri-

cularis as described above is added a conpl ete periphera
facial palsy on the same side as the vesicular eruption.
In majority of cases the facial palsy appears on the 2nd

or 3rd day, but may be delayed a week or | onger.

Herpes auricularis with facial palsy and auditory synptons:

This is the nost severe clinical type with the exten-
sion of the inflammatory process to the adjacent 8th crania
nerve and its acoustic and vestibular ganglion. Cccasionally
there is nenigial irritation in the formof fever, headache
etc. The synptons reflect disturbances of both hearing and
bal ance. Tinnitus, deafness, displacusis, vertigo, nausea,
vomting and nystagnus nmay all be seen together with mani -

festations of type 1 and 2 (Mrey, 1946).
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Hearing loss is typically sensorineural which may

he unilateral or bilateral.

The vertigo appears with deafness and slowy dis-
appears. Tinnitus occurs in |ater stage, it nmay be |ow
pitched or high pitched and disappears slowy.

Nystagnus nay acconpany a vertigo and produce a

directional preponderance on caloric tests.

11.4.3.3. Treatnent and prognosis

As it is caused by varicella, no effective prophy-
laxis is possible nor there is any definite curative

mMeasur es.

Treatment is essentially synptomatic and subsequent.
Physi ot herapy or in severe case deconpression of facia

nerve or plastic surgery for facial palsy may be considered.

Prognosis is variable depending on the severity of
the disorder. Although in severe cases the vestibular
symptons general |y di sappear conpletely, deafness and
tinnitus can persist permanently.

11.4.4 Cogan's syndrome:

It is a rare affilication, affecting simultaneously
the eye and the ear. David G Cogan, an Opthal nol ogi st
described this condition in 4 patients in 1945 It con-

sisted of non specific interstial keratitis, either
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unilateral or bilateral acconpanied or followd by
rapi dly progressive disturbances in vestibular and
auditory functions. It tends to take a chronic course
with multiple unpredictable recurrences. Mre than

40 cases have been reported in the literature since then.

Cogan's syndronme appears to be found primarily in
young adults of either sex usually in the 2nd or 3rd
decades of life, although it has been seen as early as

5 years of age and as late as 60 years.

11.4.4.1 Aetiol ogy:

Aetiology is unknown. It is thought to represent
a manifestation of a systemc disease nost |ikely coll agen.
It could be a variant of periarteritus nodosa (diver 1953,
Stevens 1955, Grawford 1957). It is found to followa
recent viral infection or vaccination. Antigen antibody
reaction has al so been postul ated as the underlying

mechani sm of origin.

11. 4. 4.2 Pat hol ogy:

Aut opsy findings of the tenporal bone reveal ed
changes confined to the inner ear and to a | esser extent the

8th cranial nerve. Spiral liganment reveal ed inflammatory
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changes, degeneration of the organ of corti, spiral and
vesti bul ar ganglia, displacenent of Reissner's nenbrane,
edema of the cochlea and semcircular canals, denyelina-

tion of the 8th cranial nerve (Fisher and Hellstrom 1961).

Wl ff et al (1965) found new bone formation which
was discernible on tenporal bone sections. Reissner's
menbrane was distended and a saccul ar rupture suggested
| abyri nt hi ne hydrops. The spiral ganglion of the basa

coil was atrophic.

11.4.4. .3 dinical features:

Synptons consi st of redness and burning of eyes,
| acri mnation, blurred vision and bi epharospasm associ at ed
wth tinnitus, vertigo, nausea, vomtting and di m ni shed

heari ng whi ch appear within a few weeks of each ot her.

Deaf ness :Rapidly progressive sensoriaeural hearing |oss
sudden onset occurs which becones severe and pernanent

preceded by excerbations and rem ssions.

MNei Il etal, (1952) described a patient who had

|l ost all hearing except for |owest frequencies.

Smths (1970) 62 year old patient failed to respond
to any audionetric signal, but sonme sound awar eness was

present to |oud sounds.
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M zuno and Komal Suzaki (1979) reported a 18 year

old girl denonstrating bilateral sensorineural deafness.

Synmptons of vomtting and vertigo usually di sappear

as hearing | oss occurs.

Caloric tests usually reveal absent or greatly
di m ni shed | abyrinthine responses (Smth 1970, M zuno
and Kormal Suzaki 1979).

11.4.4. 4. Treatnent and prognosis

No effective treatnent is available. Becaase
of the rapid devel opnent of synptons, it is reasonable
to assunme that permanent degenerative changes occur
early in the course of disease. Sven a few days del ay

account for permanent degenerative changes of eye and ear.

Therefore, the onset should be considered as a
medi cal energency, large doses of steroids if started
i mredi ately may produce sone beneficial effects on

hearing and eyes (Smth, 1970).

Beckwan and Trotsky (1970) found a dramatic gain
in hearing on two occassions follow ng oral adm nistra-

tion of glycerin 1.5 gmkg.

11.4.5 Coaten's Syndrone

In 1934, Janes Costen, an Anmerican Q ol aryngol ogi st

from St.Louis first presented his syndronme of ear and
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sinus synptons dependent upon disturbed function of

t enpor omandi bul ar j oi nt.

11.4.5.1 Aetiol ogy:

Costen over the next 20 years expanded his views
and pointed that the synptons were due to one or nore

of the follow ng:

1. Mandi bul ar over closure with distal condylar dis-
pl acenent and conpression of the eustachian tyt.be

2. Erosion of the roof of the glenoid fossa and
tynpani ¢ pl ate.

3. Medial pressure on the condyl e on chordatynpan
nerve.
But Brooks et al (1980) criticized this view and
concluded that there is no direct aetiological basis
to link tenporomandi bular joint dysfunction and other

aural synptons apart fromotal gia.

11.4.5.3. dinical features:

Synptons consist of pain within and around the
ears, neuralgia of the second or third divisions of
trigemnal nerve, headaches, sinus pains, defective
bite, stuffy sensation in the ears, inpaired hearing,
continuous or intermttent tinnitus, dizziness, pre-

ssure or ear blockage and occlusal disequilibrium
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Deaf ness: A slight conductive hearing | oss of closed
type, especially during chewing was noted in the
affected patients. Hearing loss is greater on the
affected side. |In sone cases, mld freauency | oss

was present (Borgo et al 1964).

MId tinnitus occurs in the ear honol at er al

with the affected joint.

Vertigo of brief duration occurred anong all

patients.

Caloric tests revealed only mldly altered

reflexes in few patients (3orgo et al 1964).

11.4.5.3 Treatnent and prognosis:

Most of the pains were cured by dental treatnent
(Hankey 1962). Correction of the bite brings relief.
In mnority of patients who do not respond to dental
treatnent, enpirical nmaniscectony has given excell ent

results as far as relief of pain is concerned.

11.4.6 Vogt Koyanagi Haradas syndronme (VKH syndrone)

The VKH syndronme is a relatively rare multisystem
di sease. Through the years, the termdysacousia has
been used with this syndrome, when there was associ ated

audi tory probl ens.
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Vogt in 1906, is given credit for the first des-
cription of this condition. In 1929, Koyanagi reviewed
the literature which conposed of 16 cases, 4 of his own.
In 1926, Harada described 5 instances of this syndrone

with bilateral posterior uveitis with retinal detachnent.

Koyanagi and Harda di sease have been i ncor porated

into VKH syndrone.

There is a wide spread geographic distribution
with greatest nunber of cases being observed in Japan.
It occurs nore prevalently in 3rd decade of |ife. There

i's no predom nance to sex. Social conditions do not

seemto be a factor.

11.4.6.1 Aetiol ogy:

Specific etiology is unknown. Endocrine allergy

and viral causes have been nost frequently incrimnated.

11.4.6.2 dinical features:

Synpt ons consi st of head ache, fever, bilateral
anterior uvertis, dysacousia, hearing | oss, tinnitus,
verti go, bal ance di sturbances, retinal detachnent,
whi t eni ng of eyel ashes, patchy al opecia of the vertex,

vitiligo of face, neck and shoul ders and poliosis.

Cowper preferred to classify the syndrone into 3 stages

1. Meningl al (2) Opthalmc and (3) Coval escent stage.
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Meni ngi al stage consists of signs and synptons ranging
from headache to paresis.

Following this is the opthal mc stage daring which
uveitis vestibular and hearing problens occur.
Dysacousia, the |east common of the syndronme is reported

in 54%of Rosen's study and 50%of callaquillo' s study.

Deaf ness: Hearing loss is bilateral sensorineural type
and of acute onset occurring on simultaneously with or
soon after the appearance of bilateral uveitis. The
degree of hearing | oss depends on the site and anount

of damage in the cochlea. Hearing |loss nay be tenporary

or may persist permanently.

O the 3 patients tested by Seals and Rse (1967),
one had no testable hearing, 2nd had conpletely nornal
hearing, 3rd patient responded only at 50-80 dB. SIS
was 100%tone decay was -ve, Bekesy type Il and IV

traci ngs were obtaining suggesting cochlear involvenent.

Cal oric responses were absent or di m nished.

11.4.6.3 Treat nent

No effective treatnent is avail abl e. Tr eat nent

IS synptomati c and supporti ve.
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11. 4.7 Fanconi Anaem a Syndrone :

Fanconi Anema syndrone is a rare, recently
descri bed syndrome consisting of multiple congenita
anonalies and aplastic anemia. Skin pignmentation,
skel etal deformties, renal anonalies and nental
retardation are common. Typically, the anema
begins in early childhood and death occurs within

2 years aften due to acute |eukem a.
The etiology is not exactly known.

11.4.7.1. Auditory system

Deaf ness or ear abnornalities or both were
found in 12 of 111 cases reported by Ssparza et al

(1966).

McDonough (1970) reported a rare case of
Fanconi Anem a occurring in an adult wi th congenital

m ddl e ear di sease.

- 0Qo0-
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