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Figure 43-3 Presbyacusis or age-related hearing loss. The audiogram shows a moderate to severe downsloping sensorineural hearing loss typical of presbyacusis. The loss of high-frequency hearing
is associated with a decreased speech discrimination score; consequently, patients complain of lack of clarity of hearing, especially in a
noisy background. HL, hearing threshold level; SRT, speech reception
threshold.

Disorders of Hearing

Sensorineural Hearing Loss Sensorineural hearing loss results from
either damage to the mechanotransduction apparatus of the cochlea or
disruption of the electrical conduction pathway from the inner ear to
the brain. Thus, injury to hair cells, supporting cells, auditory neurons,
or the central auditory pathway can cause sensorineural hearing loss.
Damage to the hair cells of the organ of Corti may be caused by intense
noise, viral infections, ototoxic drugs (e.g., salicylates, quinine and its
synthetic analogues, aminoglycoside antibiotics, loop diuretics such as
furosemide and ethacrynic acid, and cancer chemotherapeutic agents
such as cisplatin), fractures of the temporal bone, meningitis, cochlear
otosclerosis (see above), Ménière’s disease, and aging. Congenital malformations of the inner ear may be the cause of hearing loss in some
adults. Genetic predisposition alone or in concert with environmental
exposures may also be responsible (see below).
Presbycusis (age-associated hearing loss) is the most common
cause of sensorineural hearing loss in adults. In the early stages, it is
characterized by symmetric, gentle to sharply sloping high-frequency
hearing loss (Fig. 43-3). With progression, the hearing loss involves all
frequencies. More importantly, the hearing impairment is associated
with significant loss in clarity. There is a loss of discrimination for
phonemes, recruitment (abnormal growth of loudness), and particular
difficulty in understanding speech in noisy environments such as at
restaurants and social events. Hearing aids are helpful in enhancing
the signal-to-noise ratio by amplifying sounds that are close to the
listener. Although hearing aids are able to amplify sounds, they cannot
restore the clarity of hearing. Thus, amplification with hearing aids
may provide only limited rehabilitation once the word recognition
score deteriorates below 50%. Cochlear implants are the treatment of
choice when hearing aids prove inadequate, even when hearing loss is
incomplete (see below).
Ménière’s disease is characterized by episodic vertigo, fluctuating
sensorineural hearing loss, tinnitus, and aural fullness. Tinnitus and/
or deafness may be absent during the initial attacks of vertigo, but it
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Conductive hearing loss with a normal ear canal and intact tympanic membrane suggests either ossicular pathology or the presence
of “third window” in the inner ear (see below). Fixation of the stapes
from otosclerosis is a common cause of low-frequency conductive
hearing loss. It occurs equally in men and women and is inherited as
an autosomal dominant trait with incomplete penetrance; in some
cases, it may be a manifestation of osteogenesis imperfecta. Hearing
impairment usually presents between the late teens and the forties. In
women, the otosclerotic process is accelerated during pregnancy, and
the hearing loss is often first noticeable at this time. A hearing aid or
a simple outpatient surgical procedure (stapedectomy) can provide
adequate auditory rehabilitation. Extension of otosclerosis beyond the
stapes footplate to involve the cochlea (cochlear otosclerosis) can lead
to mixed or sensorineural hearing loss. Fluoride therapy to prevent
hearing loss from cochlear otosclerosis is of uncertain value.
Disorders that lead to the formation of a pathologic “third window”
in the inner ear can be associated with conductive hearing loss. There
are normally two major openings, or windows, that connect the inner
ear with the middle ear and serve as conduits for transmission of
sound; these are, respectively, the oval and round windows. A third
window is formed where the normally hard otic bone surrounding
the inner ear is eroded; dissipation of the acoustic energy at the third
window is responsible for the “inner ear conductive hearing loss.” The
superior semicircular canal dehiscence syndrome resulting from erosion of the otic bone over the superior circular canal can present with
conductive hearing loss that mimics otosclerosis. A common symptom
is vertigo evoked by loud sounds (Tullio phenomenon), by Valsalva
maneuvers that change middle ear pressure, or by applying positive
pressure on the tragus (the cartilage anterior to the external opening
of the ear canal). Patients with this syndrome also complain of being
able to hear the movement of their eyes and neck. A large jugular bulb
or jugular bulb diverticulum can create a “third window” by eroding
into the vestibular aqueduct or posterior semicircular canal; the symptoms are similar to those of the superior semicircular canal dehiscence
syndrome.

invariably appears as the disease progresses and increases in severity
during acute attacks. The annual incidence of Ménière’s disease is 0.5–
7.5 per 1000; onset is most frequently in the fifth decade of life but may
also occur in young adults or the elderly. Histologically, there is distention of the endolymphatic system (endolymphatic hydrops) leading
to degeneration of vestibular and cochlear hair cells. This may result
from endolymphatic sac dysfunction secondary to infection, trauma,
autoimmune disease, inflammatory causes, or tumor; an idiopathic
etiology constitutes the largest category and is most accurately referred
to as Ménière’s disease. Although any pattern of hearing loss can be
observed, typically, low-frequency, unilateral sensorineural hearing
impairment is present. Magnetic resonance imaging (MRI) should
be obtained to exclude retrocochlear pathology such as a cerebellopontine angle tumor or demyelinating disorder. Therapy is directed
toward the control of vertigo. A 2-g/d low-salt diet is the mainstay
of treatment for control of rotatory vertigo. Diuretics, a short course
of glucocorticoids, and intratympanic gentamicin may also be useful
adjuncts in recalcitrant cases. Surgical therapy of vertigo is reserved for
unresponsive cases and includes endolymphatic sac decompression,
labyrinthectomy, and vestibular nerve section. Both labyrinthectomy
and vestibular nerve section abolish rotatory vertigo in >90% of cases.
Unfortunately, there is no effective therapy for hearing loss, tinnitus,
or aural fullness from Ménière’s disease.
Sensorineural hearing loss may also result from any neoplastic,
vascular, demyelinating, infectious, or degenerative disease or trauma
affecting the central auditory pathways. HIV leads to both peripheral
and central auditory system pathology and is associated with sensorineural hearing impairment.
Primary diseases of the central nervous system can also present
with hearing impairment. Characteristically, a reduction in clarity of
hearing and speech comprehension is much greater than the loss of
the ability to hear pure tone. Auditory testing is consistent with an
auditory neuropathy; normal otoacoustic emissions (OAE) and an
abnormal auditory brainstem response (ABR) is typical (see below).
Hearing loss can accompany hereditary sensorimotor neuropathies
and inherited disorders of myelin. Tumors of the cerebellopontine
angle such as vestibular schwannoma and meningioma usually present
with asymmetric sensorineural hearing loss with greater deterioration
of speech understanding than pure tone hearing. Multiple sclerosis
may present with acute unilateral or bilateral hearing loss; typically,
pure tone testing remains relatively stable while speech understanding
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