224
1
Headpiece microphone
Magnetic headpiece
Back microphone

1

2

Implant

Sound processor

2

PART 2

1
Front
microphone

3
Electrode array
inside cochlea

4
Hearing nerve

Cardinal Manifestations and Presentation of Diseases

1
T-MicTM 2
microphone

FIguRE 43-4 A cochlear implant is composed of an external microphone and speech processor worn on the ear and a receiver implanted
underneath the temporalis muscle. The internal receiver is attached to an electrode that is placed surgically in the cochlea.

The U.S. Food and Drug Administration recently approved the
first hybrid cochlear implant for the treatment of high-frequency
hearing loss. Patients with presbyacusis typically have normal lowfrequency hearing, while suffering from high-frequency hearing
loss associated with loss of clarity that cannot always be adequately
rehabilitated with a hearing aid. However, these patients are not
candidates for conventional cochlear implants because they have
too much residual hearing. The hybrid implant has been specifically designed for this patient population; it has a shorter electrode
than a conventional cochlear implant and can be introduced into
the cochlea atraumatically, thus preserving low-frequency hearing. Individuals with a hybrid implant use their own natural lowfrequency “acoustic” hearing and rely on the implant for providing
“electrical” high-frequency hearing. Patients who have received the
hybrid implant perform better on speech testing in both quiet and
noisy backgrounds.
For individuals who have had both eighth nerves destroyed by
trauma or bilateral vestibular schwannomas (e.g., neurofibromatosis type 2), brainstem auditory implants placed near the cochlear
nucleus may provide auditory rehabilitation.
Tinnitus often accompanies hearing loss. As for background
noise, tinnitus can degrade speech comprehension in individuals
with hearing impairment. Therapy for tinnitus is usually directed
toward minimizing the appreciation of tinnitus. Relief of the tinnitus may be obtained by masking it with background music.
Hearing aids are also helpful in tinnitus suppression, as are tinnitus
maskers, devices that present a sound to the affected ear that is
more pleasant to listen to than the tinnitus. The use of a tinnitus
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masker is often followed by several hours of inhibition of the tinnitus. Antidepressants have been shown to be beneficial in helping
patients cope with tinnitus.
Hard-of-hearing individuals often benefit from a reduction in
unnecessary noise in the environment (e.g., radio or television) to
enhance the signal-to-noise ratio. Speech comprehension is aided
by lip reading; therefore, the impaired listener should be seated
so that the face of the speaker is well illuminated and easily seen.
Although speech should be in a loud, clear voice, one should be
aware that in sensorineural hearing losses in general and in hard-ofhearing elderly in particular, recruitment (abnormal perception of
loud sounds) may be troublesome. Above all, optimal communication cannot take place without both parties giving it their full and
undivided attention.
PREVENTION
Conductive hearing losses may be prevented by prompt antibiotic
therapy of adequate duration for AOM and by ventilation of the middle ear with tympanostomy tubes in middle ear effusions lasting ≥12
weeks. Loss of vestibular function and deafness due to aminoglycoside
antibiotics can largely be prevented by careful monitoring of serum
peak and trough levels.
Some 10 million Americans have noise-induced hearing loss, and
20 million are exposed to hazardous noise in their employment. Noiseinduced hearing loss can be prevented by avoidance of exposure to
loud noise or by regular use of ear plugs or fluid-filled ear muffs to
attenuate intense sound. Table 43-3 lists loudness levels for a variety of
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