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Tinnitusin children and adolescents
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Abstract. Tinnitus in children and adolescents. ENT practitioners are rarely confronted with tinnitus complaints from
children. The present paper describes a literature review conducted in an attempt to identify possible reasons for this.
Rather than applying the vast amount of information about tinnitus among adults, it seeks to highlight those domains
where differences between children and adults are of importance.

Prevalence

The prevalence of tinnitusis obvi-
ously higher among children with
a hearing loss than among those
without. A benchmark study by
Nodar! shows that as many as 59%
of schoolchildren who failed
audiometric screening suffer from
tinnitus. Of the children with
hearing losses severe enough to
require hearing aids, 64% present-
ed with tinnitus? In the case of
supposedly normal hearing, old
and recent studies alike suggest
that tinnitus is present in 13 to
29% of children,*** with 14-year-
olds suffering the most.*

The prevalence of tinnitus in
children with otitis media with
effusion has been reported to be
44%.5 Other authors® have stated
that this is probably an underesti-
mation, suspecting that otitis
media is the most common cause
of intermittent, fluctuating tinnitus
in children.

Given the myriad of persona
music players and mass atten-
dance at rock concerts on the one
hand, and the undeniable impor-
tance of prevention on the other,
children and adolescents in
particular should be seen as a
vulnerable population for noise-

induced inner ear damage. The
prevalence rates for self-reported
tinnitus and noise sensitivity were
nearly 9 and 17% respectively in
children in secondary education.’
Furthermore, tinnitus started after
noise exposure in 54% of school-
children.®

Peculiarities of paediatric tinnitus

Children — and this is in sharp
contrast with adults, for whom tin-
nitusis often very bothersome and
a prime reason to seek medical
advice — rarely complain sponta-
neously about tinnitus:. both in
hearing-impaired and children
with normal hearing, spontaneous
complaints occur respectively in
only 3 to 6% of cases.5*

Severa reasons may be put for-
ward for this infrequent sponta-
neous reporting by the children
themselves and the paucity of
related publications. First of all,
the age of the child and therefore
the level of language acquisition
will determine the child's ability
to mention and describe the tinni-
tus verbally. History taking is
therefore more troublesome and
time-consuming, and more depen-
dent on the patience and ingenuity
of the examiner. Psychophysical

testing can be problematic, too. In
addition, the consciousness of a
body image is not fully developed
in childhood.® Moreover, afflicted
children sometimes consider their
tinnitus to be “normal”,® perhaps
because they have always had it.
Tinnitus is often a less common
complaint from a child with an
abnormal bony labyrinth than it is
from a hearing-impaired child
whose bony labyrinth is normal
but whose organ of Corti is pre-
sumably abnormal.® By contrast
with adults with acquired tinnitus,
most children with congenital
deafness report intermittent rather
than constant tinnitus.2® Tinnitus
also seems to be more common in
the child's better hearing ear.?
The presence of tinnitus in the
absence of a measurable hearing
loss is another peculiarity of
paediatric tinnitus. However, the
early onset of tinnitus may start
a the basa end of the cochlea
and affect frequencies above
8000 Hz, which is beyond the
range of most clinical audio-
meters. For instance, children
receiving ototoxic medication
such as aminoglycosides or
cisplatinum may complain of
high-pitched tinnitus and present
with a significant hearing loss at
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13 000 Hz.** Moreover, pinpoint
cochlear lesions may cause tinni-
tus and a hearing loss just in
between two standard octave fre-
quencies, resulting in an apparently
normal pure tone audiometry.:?

For these and other reasons, the
application of a specific study
protocol*® may be helpful in iden-
tifying tinnitus in children.

Classification and assessment of
paediatric tinnitus

Asin adults, more than one classi-
fication is available. Traditiona
classifications have been adapted
to meet the needs of paediatric
otolaryngologists. For instance,
tinnitus can be classified either by
the description of some of the
characteristics of the perceived
sounds, by psychophysical esti-
mation or by its anatomic source.®
For a descriptive classification,
the child can be guestioned about
the loudness, pitch, temporal char-
acteristics, localisation, annoy-
ance, psychological aspects and
effect of environmental noise. As
outlined above, the results of such
a descriptive approach depend
very much on both the patience
and ability of the practitioner to
match his questions to the child's
verbal abilities.

For a psychophysical assess-
ment of paediatric tinnitus, the
same instruments as in adults can
often be used in most of the chil-
dren who are able to give reliable
responses during pure-tone
audiometry. By means of pure
tones, matching can be obtained
for narrow and broad-band noise,
pitch and loudness. For younger
children it is even more difficult
than for adults to distinguish
between pitch and loudness.
Inconsistent pure-tone audio-
metric findings due to tonal

tinnitus may be avoided by the
use of an ascending rather than
a descending approach to pre-
senting the test tones.®

With respect to the anatomic
source of the tinnitus, distinctions
are possible between peripheral
(conductive, sensorineural and
mixed tinnitus), central (intracra-
nial lesions affecting the central
auditory nervous system), objec-
tive (vascular and myogenic
causes, sound transmission via the
Eustachian tube and temporo-
mandibular joint dysfunctions)
and unknown sources of tinnitus.®

Causes of tinnitus that are
specific to, or more prevalent
among, children and adoles-
cents

Otitis media with effusion,>®
acute otitis media,** cerumen
plugs or foreign bodies are obvi-
ously very common causes of tin-
nitus in the paediatric population.

As mentioned above, children
and adol escents nowadays seem to
be more at risk than ever for noise-
induced tinnitus and hearing loss.

Perilymph fistulas are one of
the few paediatric inner-ear
disorders that can be “confirmed
and treated successfully” with
surgery.® However, these fistulas
are even more difficult to diagnose
in young children than in adults.
Sensorineural hearing loss in very
young children may be assumed to
be congenital, while vertiginous
spells may be attributed to other
disorders such as benign paroxys-
mal vertigo of childhood, or pass
unnoticed. Known inner ear
malformations and a history of
trauma should increase suspicion
of a perilymph fistula, but up to
one in four children can present
with a fistula without an apparent
cause® Among children with a
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perilymph fistula, 69% com-
plained of tinnitus, while surgery
frequently failed to resolve the
tinnitus.

Potentially ototoxic drugs are
rarely used in present-day medi-
cine, except for antineoplastic
drugs or aminoglycosides and
polypeptide antibiotics adminis-
tered during the neonatal period,
which are often and inevitably
associated with other risk factors
for sensorineural hearing loss.®® In
a child complaining of tinnitus,
and especialy in the presence of a
history of neonatal problems,
particular attention should be paid
to drug therapy in the neonatal
period.

Of the three man muscle
groups (soft palate, Eustachian
tube and intratympanic muscles)
involved with the myogenic
causes of tinnitus, the palatal
myoclonus commonly affects
younger people. Most cases of
palatal myoclonus have no under-
lying cause, but several, very
different diseases affecting an
anatomic triangular area in the
midbrain may all be responsible’
for the rhythmic contractions of
the soft palate and pharyngeal
muscles.

Tinnitus as sounds transmitted
by the Eustachian tubeis seen, for
instance, in young female adoles-
cents with eating disorders and
rapid weight loss aswell asamong
adolescent boys with nasopharyn-
geal angiofibromas.

As opposed to adults, in whom
vestibular schwannomas or other
neoplasms of the cerebellopontine
angle frequently cause tinnitus,
children rarely present with
tumours of nerve VIII, except in
the presence of afamily history or
stigmata of neurofibromatosis.”

Méniére's disease as a cause of
paediatric tinnitus is extremely
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rare,®® asisthe reporting of tinni-
tusasan initia symptom of multi-
ple sclerosisin asingle child.®

Management

Infrequent spontaneous com-
plaints about tinnitus may give
rise to the illusion that tinnitus
management in children is less
problematic than in adults, espe-
cialy when considering the more
trivial and common causes of
“conductive” tinnitus. Children
who complain about tinnitus
should always be taken seriously.
Tinnitus may cause concentration
and learning difficulties and there-
fore hamper school performance
and induce irritation, nervousness,
insomnia and emotiona distress.?
Tinnitus should therefore be iden-
tified and treated in good time.s
However, for those children with
complaints dueto anon-curable or
unidentifiable cause, management
may be just as problematic as
in adults. For some children, and
by analogy with adults, relief
can be obtained by suppression
or masking of the tinnitus with
hearing aids.® Approximately 50%
of new hearing-aid wearers report
relief from tinnitus.? However, in
children with symmetric hearing
loss using a hearing aid in only
one ear, tinnitus was equally
prevalent in the aided and unaided
ear.? Furthermore, a hearing aid
with inadequate limiting of its
acoustic output may provoke
additional sensorineural hearing
damage and tinnitus.*

Conclusion

Children rarely complain about
tinnitus. However, in the presence
of spontaneous complaints, paedi-
atric tinnitus should aways be
taken seriously. Proper recogni-

tion of tinnitus may lead to atime-
ly diagnosis of significant disease,
while neglect may cause major
developmental and psychological
problems.
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