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Foreword

This volume supplies the reader with a broad approach to pediatric
otolaryngological diseases and represents the first time much of the
data can be studied in a concise, yet comprehensive, format; thus it
provides a much-needed source. In its overall dimensions it truly high-
lights medical education as a continuum and readily points out that the
textbook is still one of the fundamental sources of knowledge. Every
contributing author, in one fashion or another, represents the talent
and personnel needs of the medical and surgical specialty practice of
pediatric otolaryngology.

Even though specialty diagnosis and therapy are stressed, the theme
overall is correlative with respect to the patient as a whole. A workable
balance is struck between overspecialization and less than optimum
diagnosis and therapy.

This book should be useful to the many varied practitioners of
medicine in the broadest sense, including a great number of allied
health scientists and personnel.

Walter P. Work



Preface

The format and basis of this text have but one purpose—to provide the
generalist, pediatrician, and student with a modern, conservative oto-
laryngological approach to the most common medical illnesses encoun-
tered today. A problem-oriented format stressing symptomatology is
used, and disease entities are discussed within this framework. No
attempt is made to cover rare illness. Modern medical management is
emphasized for the most frequently encountered problems. Updated
indications for the most common operations performed today are out-
lined.

In short, a blend of uniqueness and conservatism, to fill an existing
void in the otolaryngological literature, has made this a most worth-
while endeavor.

M.S.
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Hearing Loss 1

M. Haskell Newman, Jr.

If possible, a definitive diagnosis of suspected or documented hearing
loss should be established through an otological consultant. Consulta-
tion should be sought as early as possible, particularly in the care of
the profoundly deaf child. The immediate responsibility of the otolo-
gist is toward remedial medical or surgical treatment or the application
of a hearing aid if it is appropriate. Furthermore, the otologist is
trained to coordinate any necessary special auditory training and to
counsel the parents regarding the special needs of the child with a
hearing handicap. It may be advisable to delay definitive treatment of
a hearing loss, but there should be no delay in initiating a course of
rehabilitation. Unfortunately, sometimes even the most skilled otolo-
gist may be unable to establish more than a “hunch” diagnosis, par-
ticularly in the evaluation of very young children.

CLASSIFICATION

The components of the auditory mechanism are (1) the transport of
sound energy, (2) the conversion of mechanical energy to neural
impulse, (3) the transport of neural impulses to cortical centers, and
(4) the interpretation and relay of the auditory input. Hearing loss is
classified by determining the point at which the auditory pathway
(Fig. 1-1) has failed and is accordingly subdivided into five types
which may occur singly or in combination. These are (1) conductive,
(2) sensorineural, (3) mixed, (4) central, and (5) psychogenic
hearing loss.

Conductive Hearing Loss

In cases of conductive hearing loss, sound waves are not transmitted
effectively to the inner ear because of an abnormality of the external
canal, tympanic membrane, middle ear cavity (including the ossicular
chain, oval window, and round window ), or eustachian tube. Since the

3
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Figure 1-1. Anatomy of the middle and inner ear.

function of the middle ear is to transmit sound effectively and that of
the eustachian tube is to maintain atmospheric pressure within the
middle ear cavity, a conductive hearing loss may result from damage
to any of these parts. In purely conductive hearing loss there is no
damage to the inner ear or neural pathways; thus conductive loss is
distinguished from sensorineural impairment, in which the inner ear
or the auditory nerve, or both, are affected.

Patients with conductive hearing impairments are generally excel-
lent candidates for hearing rehabilitation. Regardless of the type of
conductive abnormality, hearing-aid amplification is generally satisfac-
tory, and most types of conductive hearing loss can be corrected
operatively. In contrast, no satisfactory operative correction of sensori-
neural deafness is available, and hearing-aid rehabilitation is fre-
quently limited by the aural distortion of amplified sound associated
with severe peripheral or central neural disturbances.

Sensorineural Hearing Loss ( Perceptive or
Nerve Deafness)

The combined term sensorineural is used to express hearing loss that is
a product of malformation of or damage to either the cochlear end-
organ within the inner ear or the auditory nerve proper. At present, it
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is common practice to group both the sensory and neural components,
but it is possible in many cases to isolate the area involved to either the
cochlear hair cells (cochlear hearing loss) or neural elements which
may be located between the fibers at the base of the hair cells and the
auditory nucleus (retrocochlear hearing loss).

Currently the prognosis for restoring sensorineural hearing loss is
guarded, but rehabilitation by hearing-aid amplification is helpful in
most instances.

Mixed Hearing Loss

Mixed hearing loss identifies those persons who have varying combina-
tions of conductive and sensorineural hearing loss. If a significant
conductive element is present, restoration of hearing is frequently pos-
sible, and the benefit gained by sound amplification is inversely related
to the severity of the sensorineural loss.

Central Hearing Loss (Central Dysacousia )

Central hearing loss denotes a patient’s inability to interpret what he
hears. The mechanism for sound transmission to cortical centers is
appropriate and pure tone stimuli may be perceived. However, the
complex patterns of speech are not interpreted or relayed to associated
cortical centers properly. Certain types of aphasia may exhibit this
deficiency.

Psychogenic Hearing Loss

The term psychogenic hearing loss is used broadly to describe the
inability to hear as a result of voluntary or involuntary mental disturb-
ance. Psychogenic deafness of conscious origin is otherwise described
as feigned deafness or malingering. In children, psychogenic deafness
of unconscious origin may be hysterical or autistic. Hearing difficulty
of emotional or psychological origin may be the sole cause of deafness
or may be superimposed on some organic hearing loss (functional
overlay).

INCIDENCE IN CHILDREN

The incidence of significant hearing loss in children ranges between 2.8
and 4 percent. In children below the age of 6, the incidence is not fully
realized because mild or moderate losses may go unrecognized. In
over 50 percent of the cases of hearing loss that are classified as so-
cially inadequate, even the children’s parents have no suspicion of any
hearing difficulty.

Congenital deafness is less common than acquired hearing loss in
children, but by no means rare. It is estimated that one child in every
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1000 is born with the handicap of deafness sufficiently severe to re-
strict the unaided hearing of normal speech.

Combined otological and audiological examination of 11,156 ele-
mentary school children showed the following distribution of hearing
loss: 70 percent conductive, 9.5 percent sensorineural, 2.5 percent
mixed, and 18 percent normal. The study represented a random
sampling of schools within the Michigan school system between 1969
and 1972. The basis for examination was an unsatisfactory perfor-
mance on audiometric screening tests.

DIAGNOSIS

The goals of the differential diagnosis of hearing loss are threefold.
The initial aim is to establish whether or not hearing loss exists; the
second, to ascertain the severity of the hearing loss; and the third, to
categorize the type of hearing impairment. To answer these questions
effectively one may need to consult an otologist, an audiologist, a
neurologist, and a psychiatrist or psychologist. It may be necessary for
the pediatrician or generalist to initiate and coordinate such multi-
specialty efforts and monitor the effectiveness of the therapy.

A detailed history of the child’s auditory behavior should be
obtained. Even though delayed speech development is the most fre-
quent focus of parental concern, patterns of auditory maturity are
discernible at birth and progress through infancy. It is through recog-
nition of these that a departure from normal may be gauged.

Indications of Deafness

Up to 1 year of age the deaf infant demonstrates general indifference
to sound, with little or no development of sound discrimination and
meager experimental sound play. He does not vocalize or babble, and
sounds made are few and toneless. He tends to attract attention to
himself by temper tantrums or head banging rather than by meaning-
ful vocal efforts. There may be a compensatory increase in visual alert-
ness, which may mask the lack of response to sound.

During the period of 1 to 2 years of age doubts about hearing are
generally resolved. The acquisition of speech is the most fundamental
guide to evaluation of hearing, and, as a general rule, a child who has
not uttered a recognizable word by the age of 15 months should re-
ceive prompt investigation. This does not mean that every child in-
vestigated will be found to be deaf, but it does enable those children
with significant hearing loss to begin auditory training without further
delay.

Cyomparisons between normal and partially deaf children are most
apparent beginning at age 3. The severely deaf child may be alert and



