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Abstract: Tinnitus is a common, yet poorly understood problem. This symptom has

many causes, both benign as well as serious. Patients can experience significant changes

in quality-of-life related to symptom severity and duration. This article explores causes

of tinnitus, evaluation in a primary care setting, and management strategies.

By Susan D. Ruppert, PhD, RN, ANP-BC, FCCM, FAANP, FAAN,
and Vaunette P. Fay, PhD, RN, FNP-BC, GNP-BC

n the United States, approximately 25% of the

population experiences tinnitus, yet the condition

is not well understood.! Tinnitus is a symptom,
not a disease, and is frequently associated with hearing
loss—85% to 96% of patients with tinnitus report some
degree of hearing loss.? Tinnitus is defined as a phantom
sound or the perception of sound within the human ear in
the absence of external auditory stimulus or sound in the
environment.**

High-frequency hearing deficit and previous loud noise
exposure have been found to be good predictors of tin-
nitus."” Age is also a factor; while tinnitus may occur in
children, it is more common in adults ages 60 to 69 with
a 31% prevalence rate.! Tinnitus is more common in men
than in women and affects non-Hispanic Whites more than
Blacks or Hispanics."*?

Of the approximately 50 million people who experi-
ence tinnitus, about 16 million seek medical help. Of these,
2 to 3 million report symptoms so debilitating that they
are unable to lead a normal life."® Tinnitus is a significant
clinical issue that can impact a patient’s quality of life, cause
anxiety, and negatively impact activities of daily living. It
affects concentration, emotional stability, sleep habits, work
productivity, and social activity."** Depression, anxiety,
and even suicide have been reported in individuals with
severe tinnitus.®’

The degree of discomfort may be mild, moderate, or
intense and is often unrelated to the loudness of the tinnitus.
Patients with mild tinnitus may perceive the symptom only

in particular situations, and a patient with moderate tinnitus
is aware of the symptom but is not bothered by it. Patients
with intense tinnitus are disturbed by the ever-present sen-
sation and view it as unbearable. These patients often make
significant life modifications due to the intractable and
unpleasant nature of the symptom.®

The exact physiology of tinnitus is unknown, but a
variety of conditions and environmental exposures can
lead to the development of the symptom. These underlying
conditions range from simple cerumen impactions to more
serious ones such as acoustic neuromas or arteriovenous
malformations that require immediate attention.

M Classification of tinnitus

Tinnitus may occur in one or both ears. This symptom is
frequently perceived as ringing, whistling, roaring, or buzz-
ing, and may be pulsatile (synchronous with the heartbeat).
Tinnitus is divided into subjective or objective types.> Sub-
jective is internal sound only perceived by the patient and is
considerably more common. Objective tinnitus is rare and
considered a real noise that can be heard by the examiner
and the patient. The sound is audible to the examiner with
the use of a stethoscope or Doppler, and the patient fre-
quently describes it as a clicking or pulsing sound.®

M Causes

The pathophysiology of tinnitus is not fully understood,
and there are many risk factors for the development of
subjective and objective tinnitus (see Causes of objective
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Tinnitus evaluation in primary care

Causes of objective and subjective tinnitus'>'516.17

Type Cause

Subjective

Medication related

Adverse reaction of many drugs: antibiotics, diuretics, chemotherapeutic agents
(including mechlorethamine and vincristine), high doses of aspirin and nonsteroidal
anti-inflammatory drugs, quinine, antidepressants

Infections

Otitis media, otitis externa, meningitis, syphilis, Lyme disease, HIV otitis, herpes zoster

Sensorineural hearing loss

Trauma—head injury, whiplash, giant cell arteritis, acoustic neuroma, multiple sclerosis

Otologic Méniére disease, cerumen impaction, loud noise or music induced, presbycusis, otitis
media or otitis externa, middle ear effusion, otosclerosis

Other TMJ dysfunction

Objective

Pulsatile Carotid stenosis, arteriovenous fistula or malformations, aneurysms, aberrant carotid

artery, intracranial hypertension, high cardiac output (anemia, drug induced), glomus
tympanicum, vascular tumors (glomus jugular)

Anatomic/muscular

Patulous Eustachian tube, palatal myoclonus, stapedial muscle spasm

and subjective tinnitus). Internal and external risk factors
include long-term exposure to noise (leisure time, occupa-
tional, and firearms) and associated hearing loss, cochlear
dysfunction, history of middle ear infection, sinus infection,
cerumen impactions, dizziness, and age. Tinnitus has also
been associated with temporomandibular disease, head
and neck muscle spasms, and vascular conditions such as
arteriovenous malformations or acoustic tumors.’ The lit-
erature has found the heritability of tinnitus to be low. In
a large Norwegian study, researchers found that only 11%
of the variance of tinnitus was caused by genetic effects in
the population. No gender differences were found in the
heritability estimates."

Tinnitus may occur without any external or internal
event and is associated with the gradual deterioration of
neural function related to aging. As part of the normal aging
process, the number of functioning nerve fibers declines as
a result of the decrease in reserves of the nervous system.
There is also an increase in the variation of conduction
velocity within the auditory nerve with aging." Although
hearing loss can occur with aging, tinnitus is not an inevi-
table correlate.

Medications are frequently associated with permanent
or temporary tinnitus. Tinnitus may resolve once the
medication is discontinued. Common ototoxic agents
that cause tinnitus include: loop diuretics (ethacrynic
acid, furosemide, bumetanide); salicylates (aspirin), non-
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steroidal anti-inflammatory agents, quinine; antibiotics
(aminoglycosides, erythromycin, vancomycin, polymyxin
B, neomycin); chemotherapeutic agents (cisplatin, carbo-
platin, vinblastine, vincristine); topical agents (solvents,
propylene glycol); and antiseptics (ethanol).'? The medi-
cation or topical agent can cause damage to the cochlea,
auditory nerve (the eighth cranial nerve, also known as
the acoustic nerve), and sometimes the vestibular system.
The exact pathophysiologic mechanism is unclear.

Sensorineural tinnitus is the most common form of
the condition and is often associated with or occurs after
hearing loss or presbycusis."”

Hearing loss, which is frequently associated with pro-
longed loud noise exposure, is caused by an injury to the
cochlea with damage to the minute hair cells that vibrate
in response to sound waves and outer hair cells. These
cells convert neural signals into tension on the vibrating
basement membrane.'

Tinnitus is also a symptom of Méniere disease, and the
pathology also appears to be hair cell damage. In Meniere
disease, the underlying pathology is possibly related to
potassium toxicity.” Tinnitus is usually the initial symp-
tom in patients with acoustic neuroma, an uncommon,
benign tumor arising from the Schwann cells covering the
eighth cranial nerve. Tinnitus in these patients is most
often unilateral and may be present for months to years
before hearing loss or vertigo are noted."
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Bl Symptom evaluation

Since tinnitus is a subjective symptom, history and physical
exam are important to identify possible causes. Although
diagnostic testing is limited in primary care settings, the
nurse practitioner (NP) can use basic screening tools to
decide if more extensive testing is needed. In addition,
benign etiologies can usually be distinguished from those
requiring an immediate referral to a specialist.

B History

A tinnitus evaluation begins with a thorough, focused his-
tory. The NP should take a full symptom history including
onset, location, characteristics, patterns, and alleviating/
exacerbating factors. Past medical/surgical, family, social,
and medication history should also be noted. Risk fac-
tors such as hypertension, diabetes, smoking, hyperlip-
idemia, and cerebrovascular disease raise suspicion of
atherosclerotic carotid artery disease, especially in an
older patient presenting with pulsatile tinnitus." Anemia
or hyperthyroidism can result in a hyperdynamic state
elevating cardiac output and cerebral blood flow."” Fo-
cused questions related to the presenting tinnitus will
gain specific information that can provide clues to pos-
sible underlying causes (see Focused history questions to
evaluate tinnitus)."

Progressive hearing loss may be a sign of presbycusis,
particularly in aging patients. Sudden onset is usually
associated with either head trauma or extreme noise ex-
posure. Location (unilateral or bilateral) can narrow down
underlying etiologies. Unilateral presentation, particularly
when accompanied by sensorineural hearing loss, can be
a sign of acoustic neuroma. Other causes of unilateral
tinnitus include cerumen impaction and otitis externa
or media.”

Assessment of characteristics and pattern is critical.
Information related to pattern includes whether the tin-
nitus is pulsative or nonpulsatile, continuous or episodic.
Although bilateral, nonpulsatile tinnitus is usually benign;
pulsative tinnitus can be a sign of a more serious vascular
etiology. Episodic tinnitus, along with concurrent symp-
toms such as vertigo, hearing loss, and aural fullness are
associated with Méniere disease.”” History of exposure to
loud noise, either acutely and/or chronically, should be
elicited, as this is a common cause of hearing loss in all
ages. A full medication history is important to identify
possible causative or contributing ototoxic agents. Factors
that alleviate or exacerbate the symptom are important
to determine. For example, lying down can often alleviate
tinnitus due to Eustachian tube dysfunction.®'* Factors
such as stress and lack of sleep can sometimes exacerbate
the symptom.
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Focused history questions to evaluate tinnitus

When did the symptom first occur?
Was the onset sudden or gradual?

How long has the symptom been there?
Is the symptom unilateral or bilateral?
Is the symptom continuous or episodic?

Is the symptom pulsatile or nonpulsatile (that is, can you
feel/hear the pulsing)?

Is there any hearing loss?

Is there any history of recent ear infections, head trauma,
or surgery?

Are there any other associated symptoms (vertigo, diz-
ziness, aural fullness, pain, headache, tooth pain, jaw
clicking or clenching, teeth grinding, pain with chewing,
blurred vision, sleepiness)?

Have you been exposed to environmental noise (recent
and/or chronic)?

What medications are you taking (prescription, over-the-
counter, and herbal)?

Is there anything that makes the symptom better or worse
(such as position, background noise, stress, lack of sleep,
alcohol, smoking or caffeine use)?

How does the symptom affect daily life or activities?

Do you feel depressed or have you had any thoughts about
death or suicide? (Note: a positive response will require
more extensive evaluation of depression and/or referral.)

B Physical exam

Exam includes a thorough head, ear, nose, neck, and throat
assessment. The exam begins with inspection of the ears for
cerumen impaction, foreign body, infection, inflammation,
or tympanic membrane perforation or scarring that can
affect hearing and result in tinnitus. Otoscopy might reveal a
blue or red mass behind the tympanic membrane in cases of
pulsatile tinnitus caused by vascular origin.'® Cranial nerves
are assessed to evaluate hearing loss or brainstem dysfunc-
tion. Hearing can be assessed using the whisper test as well
as the Weber and Rinne tests to determine any sensorineural
or conductive hearing loss (see Determining the type of hearing
loss).'® An oral inspection can reveal any dental issues
or palatal muscle contractions. Temporomandibular joint
(TM]J) dysfunction should be assessed, noting any snapping
or clicking during palpation.

In the presence of pulsatile tinnitus, gentle pressure
can be applied to the ipsilateral internal jugular vein (IJV).
Resolution of the tinnitus can indicate a venous etiology.*
If the symptom persists, the source is more likely arterial.
The same response is also verified by having the patient
turn the head toward the side of the tinnitus. This maneu-
ver causes compression of the IJV. With a venous cause,
the tinnitus will decrease in intensity or cease. Turning the
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Determining

the type of hearing loss™

Technique

Rinne

Weber

Place the vibrating tuning fork on the mastoid bone. When
the patient can no longer hear the sound, place the tuning
fork close to the ear and assess if the sound can still be heard.

Place the base of the vibrating tuning fork
on top of the head or on the forehead

Normal finding: AC > BC

Conductive hearing loss

Normal finding: equal sound

Conductive hearing loss

BC =AC or BC>AC

Sensorineural hearing loss

Sound lateralizes to impaired ear

Sensorineural hearing loss

AC > BC

Sound heard in good ear

AC = air conduction BC = bone conduction

head in the other direction will cause an opposite effect. If
the cause is arterial, the maneuver will not have any effect
on the tinnitus.

The NP should perform a full cardiovascular assess-
ment, especially noting BP and any murmurs and dys-
rhythmias. Carotid and/or temporal artery bruits are
important to note.

M Diagnostics
The need for lab testing is guided by the patient’s presenta-
tion. However, routine lab testing without a pertinent his-
tory is not recommended.' If indicated, testing may include
a complete blood cell count with differential to rule out
anemia or infection, a complete metabolic panel to deter-
mine any underlying health conditions such as diabetes, an
erythrocyte sedimentation rate to screen for an autoimmune
process, a lipid profile to determine a possible risk factor
for atherosclerosis, and thyroid function tests. Vitamin B, ,
and folate levels might be considered in some patients as
deficiencies have been associated with hearing loss or tin-
nitus.?"? Tests for infectious causes such as syphilis, HIV,
or Lyme disease may be warranted based on history and
physical exam data.

Tympanometry can be used to measure tympanic mem-
brane compliance in patients with suspected middle ear
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effusions.’>” Tympanic membrane stiffness can also be
caused by a patulous Eustachian tube, palatal myoclonus,
or stapedial muscle spasm."’ Simple office audiology, if
available, can be used to screen for hearing loss. A hearing
threshold level above 25 decibels on audiogram is consid-
ered abnormal.* Patients with hearing loss or suspected
auditory causes should be referred for more extensive audi-
tory testing. Audiologic testing may include measurement
of pure tone (measures air and bone conduction), speech
reception threshold, word discrimination score, otoacoustic
emissions measurement (test integrity of outer hair cells of
organ of Corti), acoustic reflexes, reflex-decay threshold,
and decay measurement. The acoustic reflex is the invol-
untary contraction of the stapedius and tensor tympani
muscles that occurs in response to a high-intensity sound.
The threshold measures the lowest-intensity sound that
elicits the reflex. The reflex decay test measures whether
the contraction is maintained or weakened during continu-
ous auditory stimulation.?? Changes in the acoustic reflex
can occur with conductive hearing loss, otosclerosis, and
pathology, affecting the seventh or eighth cranial nerve.**
Other tests may be added based on results and at the au-
diologist’s discretion.” Expert interpretation of results is
generally done collaboratively by an otolaryngologist and
audiologist.
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All patients with unilateral tinnitus or pulsatile tinnitus
should be referred to an otolaryngologist for further evalu-
ation and any radiologic testing. If the patient has pulsatile
tinnitus and has had recent head trauma or surgery, an
urgent referral to an otolaryngologist is warranted. If spe-
cialty services are not available, the patient should be sent
to an emergency department.

Bl Management

Tinnitus management is based on the underlying cause of
the symptom. The symptom may be mild, and removal of
the cause, such as infection or medication, can result in
reversal or nonprogression. Evaluation may indicate that no
treatment is needed. Any obvious underlying health condi-
tion, including dental issues or TMJ dysfunction, should be
treated. Management of tinnitus often requires an interdis-
ciplinary approach.

The patient will need education about factors that can
impact tinnitus. Exposure to loud noise and excessive use of
caffeine, nicotine, and alcohol are areas to address. Further
hearing loss must be avoided for patients with noise-induced
loss. Patients exposed to loud noise in the work environment
must wear ear protection consistently.

If depression accompanies tinnitus, an antidepressant can
be considered. Thoughts of death or suicide indicate an
immediate need for psychiatric referral.

Patients with tinnitus may be desperate to find any type
of relief and turn to the Internet for information. The NP
needs to steer the patient to reliable information. Beneficial
resources for patients and families about tinnitus and its man-
agement are the American Tinnitus Association (http://www.
ata.org) and the American Academy of Otolaryngology-Head
and Neck Surgery (http://www.entnet.org).

B Implications

Tinnitus can be a bothersome symptom that affects quality of
life. In some cases, this symptom may be a warning sign of a
more ominous vascular condition. Although the underlying
causes are numerous, taking a focused history and physical is
the key to determining possible etiologies. Benign causes may
require little testing. Unilateral or pulsatile tinnitus warrants
immediate referral to the otolaryngologist or emergency de-
partment for evaluation of cause. Management of tinnitus is
determined by the severity of the symptom, and may warrant
an interdisciplinary approach including the NP, physician,

Patients should limit their use of por-
table music players with ear buds and
other, similar devices as these are as-
sociated with hearing losses in adoles-
cents.”*?”” Overuse of medications such

as aspirin, nonsteroidal anti-inflamma-

In some cases, the symptom of tinnitus

may be a warning sign of a more

ominous vascular condition.

tory drugs, or other potentially ototoxic

agents should be avoided. A healthy diet and regular exercise
are important components of the management plan as well.
Some patients may benefit from stress management and/or
coping counseling.? In a patient with sleep problems, a full
sleep evaluation should be performed, as well as cognitive
behavioral therapy to address sleep hygiene.

Strategies to address bothersome or more severe tinni-
tus can include using a hearing aid, if necessary, and sound
maskers such as tapes, white noise generators, or radios.
Sound devices create a background of noise that make tinni-
tus less noticeable to the patient.”” Some patients may benefit
from referral for cognitive behavioral therapy. Therapies
such as biofeedback, acupuncture, and electrical stimula-
tion are other alternatives, although most are lacking clear
scientific evidence of efficacy.

Pharmacologic therapy is limited. Efficacy of antiepi-
leptics, antispasmodics, vasodilators, and diuretics are not
supported by evidence.**!” In a randomized, prospective,
placebo-controlled, double-blind trial of 40 subjects with
presbycusis, pramipexole showed a significant improvement
in tinnitus annoyance but no change in hearing threshold.*

www.tnpj.com

audiologist, therapist, or counselor. Severe cases necessitate
referral for evaluation by medical or dental specialists. In
nonbenign cases, surgical intervention is often necessary.
However, in most patients with tinnitus, education and the
use of targeted devices are the only necessary treatments. @
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