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PART 2
Cardinal Manifestations and Presentation of Diseases

fluctuates. Isolated labyrinthine infarction can present with acute hearing loss and vertigo due to a cerebrovascular accident involving the
posterior circulation, usually the anterior inferior cerebellar artery; it
may also be the heralding sign of impending catastrophic basilar artery
infarction (Chap. 446).
A finding of conductive and sensory hearing loss in combination is
termed mixed hearing loss. Mixed hearing losses are due to pathology
of both the middle and inner ear, as can occur in otosclerosis involving the ossicles and the cochlea, head trauma, chronic otitis media,
cholesteatoma, middle ear tumors, and some inner ear malformations.
Trauma resulting in temporal bone fractures may be associated with
conductive, sensorineural, or mixed hearing loss. If the fracture spares
the inner ear, there may simply be conductive hearing loss due to rupture of the tympanic membrane or disruption of the ossicular chain.
These abnormalities can be surgically corrected. Profound hearing loss
and severe vertigo are associated with temporal bone fractures involving the inner ear. A perilymphatic fistula associated with leakage of
inner ear fluid into the middle ear can occur and may require surgical
repair. An associated facial nerve injury is not uncommon. Computed
tomography (CT) is best suited to assess fracture of the traumatized
temporal bone, evaluate the ear canal, and determine the integrity of
the ossicular chain and the involvement of the inner ear. Cerebrospinal
fluid leaks that accompany temporal bone fractures are usually selflimited; the value of prophylactic antibiotics is uncertain.
Tinnitus is defined as the perception of a sound when there is no
sound in the environment. It may have a buzzing, roaring, or ringing quality and may be pulsatile (synchronous with the heartbeat).
Tinnitus is often associated with either a conductive or sensorineural
hearing loss. The pathophysiology of tinnitus is not well understood.
The cause of the tinnitus can usually be determined by finding the
cause of the associated hearing loss. Tinnitus may be the first symptom
of a serious condition such as a vestibular schwannoma. Pulsatile tinnitus requires evaluation of the vascular system of the head to exclude
vascular tumors such as glomus jugulare tumors, aneurysms, dural
arteriovenous fistulas, and stenotic arterial lesions; it may also occur
with SOM. It is most commonly associated with some abnormality
of the jugular bulb such as a large jugular bulb or jugular bulb diverticulum.
GENETIC CAUSES OF HEARING LOSS
More than half of childhood hearing impairment is thought to be
hereditary; hereditary hearing impairment (HHI) can also manifest later in life. HHI may be classified as either nonsyndromic,
when hearing loss is the only clinical abnormality, or syndromic, when
hearing loss is associated with anomalies in other organ systems.
Nearly two-thirds of HHIs are nonsyndromic, and the remaining onethird are syndromic. Between 70 and 80% of nonsyndromic HHI is
inherited in an autosomal recessive manner and designated DFNB;
another 15–20% is autosomal dominant (DFNA). Less than 5% is
X-linked (DFNX) or maternally inherited via the mitochondria.
More than 150 loci harboring genes for nonsyndromic HHI have
been mapped, with recessive loci outnumbering dominant; numerous
genes have now been identified (Table 43-1). The hearing genes fall
into the categories of structural proteins (MYH9, MYO7A, MYO15,
TECTA, DIAPH1), transcription factors (POU3F4, POU4F3), ion
channels (KCNQ4, SLC26A4), and gap junction proteins (GJB2, GJB3,
GJB6). Several of these genes, including GJB2, TECTA, and TMC1,
cause both autosomal dominant and recessive forms of nonsyndromic
HHI. In general, the hearing loss associated with dominant genes has
its onset in adolescence or adulthood, varies in severity, and progresses
with age, whereas the hearing loss associated with recessive inheritance
is congenital and profound. Connexin 26, product of the GJB2 gene,
is particularly important because it is responsible for nearly 20% of
all cases of childhood deafness; half of genetic deafness in children is
GJB2-related. Two frameshift mutations, 35delG and 167delT, account
for >50% of the cases; however, screening for these two mutations
alone is insufficient, and sequencing of the entire gene is required
to diagnose GJB2-related recessive deafness. The 167delT mutation
is highly prevalent in Ashkenazi Jews; ~1 in 1765 individuals in this
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population are homozygous and affected. The hearing loss can also
vary among the members of the same family, suggesting that other
genes or factors influence the auditory phenotype.
In addition to GJB2, several other nonsyndromic genes are associated with hearing loss that progresses with age. The contribution of
genetics to presbycusis is also becoming better understood. Sensitivity
to aminoglycoside ototoxicity can be maternally transmitted through
a mitochondrial mutation. Susceptibility to noise-induced hearing loss
may also be genetically determined.
There are >400 syndromic forms of hearing loss. These include
Usher’s syndrome (retinitis pigmentosa and hearing loss), Waardenburg’s
syndrome (pigmentary abnormality and hearing loss), Pendred’s syndrome (thyroid organification defect and hearing loss), Alport’s syndrome
(renal disease and hearing loss), Jervell and Lange-Nielsen syndrome
(prolonged QT interval and hearing loss), neurofibromatosis type
2 (bilateral acoustic schwannoma), and mitochondrial disorders (mitochondrial encephalopathy, lactic acidosis, and stroke-like episodes
[MELAS]; myoclonic epilepsy and ragged red fibers [MERRF]; progressive external ophthalmoplegia [PEO]) (Table 43-2).

APPROACH TO THE PATIENT:
Disorders of the Sense of Hearing
The goal in the evaluation of a patient with auditory complaints is to
determine (1) the nature of the hearing impairment (conductive vs
sensorineural vs mixed), (2) the severity of the impairment (mild,
moderate, severe, or profound), (3) the anatomy of the impairment
(external ear, middle ear, inner ear, or central auditory pathway),
and (4) the etiology. The history should elicit characteristics of the
hearing loss, including the duration of deafness, unilateral versus
bilateral involvement, nature of onset (sudden vs insidious), and
rate of progression (rapid vs slow). Symptoms of tinnitus, vertigo,
imbalance, aural fullness, otorrhea, headache, facial nerve dysfunction, and head and neck paresthesias should be noted. Information
regarding head trauma, exposure to ototoxins, occupational or recreational noise exposure, and family history of hearing impairment
may also be important. A sudden onset of unilateral hearing loss,
with or without tinnitus, may represent a viral infection of the inner
ear, vestibular schwannoma, or a stroke. Patients with unilateral
hearing loss (sensory or conductive) usually complain of reduced
hearing, poor sound localization, and difficulty hearing clearly
with background noise. Gradual progression of a hearing deficit is
common with otosclerosis, noise-induced hearing loss, vestibular
schwannoma, or Ménière’s disease. Small vestibular schwannomas
typically present with asymmetric hearing impairment, tinnitus,
and imbalance (rarely vertigo); cranial neuropathy, in particular
of the trigeminal or facial nerve, may accompany larger tumors. In
addition to hearing loss, Ménière’s disease may be associated with
episodic vertigo, tinnitus, and aural fullness. Hearing loss with otorrhea is most likely due to chronic otitis media or cholesteatoma.
Examination should include the auricle, external ear canal, and
tympanic membrane. The external ear canal of the elderly is often
dry and fragile; it is preferable to clean cerumen with wall-mounted
suction or cerumen loops and to avoid irrigation. In examining the
eardrum, the topography of the tympanic membrane is more important than the presence or absence of the light reflex. In addition to
the pars tensa (the lower two-thirds of the tympanic membrane),
the pars flaccida (upper one-third of the tympanic membrane)
above the short process of the malleus should also be examined
for retraction pockets that may be evidence of chronic eustachian
tube dysfunction or cholesteatoma. Insufflation of the ear canal is
necessary to assess tympanic membrane mobility and compliance.
Careful inspection of the nose, nasopharynx, and upper respiratory tract is indicated. Unilateral serous effusion should prompt a
fiberoptic examination of the nasopharynx to exclude neoplasms.
Cranial nerves should be evaluated with special attention to facial
and trigeminal nerves, which are commonly affected with tumors
involving the cerebellopontine angle.
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