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Abstract
Objective To provide family physicians with an evidence-based and practical
approach to managing patients with tinnitus.

Sources of information MEDLINE was searched for English-language tinnitus
guidelines and reviews. All such articles published between 1980 and 2016 were
reviewed, with most providing level Il and Il evidence.

Main message Tinnitus affects more than 40% of Canadians at least once

in their lifetimes, most commonly older adults. Tinnitus is the perception of
sound without external stimulation. It can greatly affect a patient’s physical and
psychological quality of life. Clinical history taking is directed at eliciting whether
symptoms have a pulsatile or nonpulsatile quality, whether symptoms are
unilateral or bilateral, and whether there is associated hearing loss. For tinnitus
that is pulsatile or unilateral, referral to an otolaryngologist is recommended,

as these qualities might be associated with more serious underlying conditions.
Most patients with tinnitus can be managed with reassurance, conservative
measures, and hearing aids if substantial hearing loss exists.

Conclusion Family physicians play the primary role in managing patients
with tinnitus and are well situated to address both the physiologic and the
psychological manifestations. As tinnitus is very common, helping patients
cope with the symptoms through conservative measures and reassurance can
prove to have the best outcomes.

innitus is the perception of sound in the absence of any external stimu-

lus. Symptoms can be unilateral or bilateral, present with or without

hearing loss, and resemble ringing, hissing, whistling, humming, buzz-
ing, chirping, or clicking sounds. Tinnitus can be categorized qualitatively
as nonpulsatile (typically subjective) or pulsatile (often objective). Subjective
nonpulsatile tinnitus is the most common and is only heard by the patient,
whereas objective pulsatile tinnitus can sometimes be heard by an observer
and is caused by an internal bodily vibration or noise.! In Canada, 41% of
those aged 3 to 79 years will experience tinnitus at least once in their life-
times.? Higher 1-year prevalence is associated with increased age (peaking
between ages 60 and 69), body mass index of 30 kg/m? or greater, smok-
ing (former and current), diabetes mellitus, and hypertension.> Moreover,
tinnitus-related disability claims are among the largest submitted to Veterans
Affairs Canada and the Workplace Safety and Insurance Board. Specific
compensation guidelines exist for both Veterans Affairs Canada and the
Workplace Safety and Insurance Board and require a tinnitus diagnosis to be
made by an audiologist or otolaryngologist.4®

Case description
Mr A. is a 67-year-old retired police officer who presents with concerns
about ringing in his ears for the past 2 months. He describes the sound as
constant and high-pitched ringing that is nonpulsatile in nature. He has no
associated ear pain, but does report progressively decreasing hearing in
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Editor’s key points

» Family physicians are well situated
to address both the physiologic
and the psychological burdens
experienced by patients with
tinnitus. Most patients with tinnitus
can be managed conservatively

by family physicians. Red flags

for referral to another specialist
include pulsatile or unilateral
tinnitus, and abnormal findings on
otoscopy.

» As most tinnitus cannot be cured,
helping patients cope with the
symptoms through conservative
measures and reassurance can have
the best results. These measures
include lifestyle changes to improve
sleep, reduce stress, and reduce
caffeine and alcohol consumption.

» Some individuals with tinnitus find
relief from hearing aids, which act
as a masker by introducing more
ambient noise. For persistent and
bothersome tinnitus, cognitive-
behavioural therapy has been
shown to improve quality of life and
decrease depression.
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both ears. Additionally, Mr A. has reported that this
ringing has substantially affected his quality of life
(QoL), mood, and sleep.

It sounds like Mr A. is suffering from tinnitus. But
what are the indications for testing? How is tinnitus
diagnosed? Are new treatments available? We aim to
answer these questions and provide an approach to tin-
nitus for Canadian family physicians.

Sources of information

A literature search was performed within MEDLINE for
English-language tinnitus guidelines and reviews. All such
articles published between 1980 and 2016 were reviewed.
Most of the cited studies provided level II and III evidence.

Main message

Expected outcome. Tinnitus can affect both physical
and psychological well-being, with 1 in 5 patients report-
ing bothersome tinnitus with decreased sleep, concentra-
tion, or mood.? Increasing tinnitus severity is inversely
associated with QoL.” For most patients with chronic
tinnitus (symptoms for >6 months) there is no cure, as
the symptoms are the result of hearing loss (typically
related to age or noise exposure).®? Over time, the sever-
ity of tinnitus might fluctuate. Worsening symptoms were
reported in 14% of patients after 5 years, while 18% noted
improvements.!® Complete resolution of tinnitus was
seen in 16% of patients.!® Factors that affect the expected
outcome and QoL in patients with tinnitus include mood
disorders such as anxiety and depression.!! The need for
increasing masking sounds in the management of tinni-
tus is also associated with long-term distress.!?

Symptoms and causes. Although tinnitus is often con-
sidered idiopathic, the most likely causes can be deter-
mined from the case history and patient symptoms.
Age-related hearing loss (presbyacusis) and noise expo-
sure remain the most common causes.

Nonpulsatile tinnitus: Nonpulsatile tinnitus can
have a unilateral or bilateral presentation. When tin-
nitus occurs unilaterally, it might result from cerumen
impaction, tympanic membrane perforation, chronic oti-
tis media, otosclerosis, or cholesteatomas, all of which
can cause conductive hearing loss.!* Unilateral tinnitus
might also result from chronic noise exposure, acoustic
trauma, semicircular canal dehiscence, or Méniére dis-
ease, most of which cause sensorineural hearing loss
(SNHL).'*!¢ Finally, unilateral tinnitus might have a more
complex cause when exhibited together with neuro-
logic symptoms, vertigo, or hearing loss. These causes
include multiple sclerosis, cerebellopontine angle
tumours, and brainstem infarctions.!”

Bilateral tinnitus is most commonly caused by age-
related hearing loss, noise exposure, acoustic trauma, or
otosclerosis.!'7 Individuals who are taking or who have

taken ototoxic medications, including high-dose acetyl-
salicylic acid, nonsteroidal anti-inflammatory drugs, ami-
noglycoside antibiotics (eg, gentamicin), loop diuretics
(eg, furosemide), and chemotherapeutics (eg, cisplatin,
valproic acid, quinine), might also experience bilateral
tinnitus.®!81° Moreover, poor sleep and excessive use of
caffeine or alcohol can aggravate the severity of tinnitus.®

Pulsatile tinnitus: Pulsatile tinnitus can be catego-
rized as either pulse synchronous, where the rhythm
of the noise or click is synchronous with the heartbeat
(detected at the radial pulse), or pulse asynchronous.?*?!
Pulse-synchronous tinnitus might have an underlying
vascular cause. The most common is idiopathic intra-
cranial hypertension, caused by elevated intracranial
pressure that transfers pulsations through the cerebro-
spinal fluid.?*?? Vibrations are transferred to fluid in the
cochlea causing tinnitus.?>?? Arterial bruits and venous
hums can also present as pulse-synchronous tinnitus,
with an associated “whooshing” sound caused by the
turbulent flow of blood in vessels near the cochlea.?
Moreover, systemic hypertension, arteriovenous malfor-
mation, aneurysms, and vascular ear tumours such as
paragangliomas (eg, glomus tympanicum and glomus
jugulare) can present with pulse-synchronous tinnitus.

Pulse-asynchronous tinnitus usually has an associ-
ated mechanical cause. These are often pulsatile noises
owing to spasm or myoclonus of muscles within the
middle ear, including the tensor tympani and stapedius
muscles.?! The rapid contraction of the palatal muscles
and the eustachian tube might also produce a rapid pul-
satile clicking sound.!*2*

Diagnosis

History: The patient’s clinical history guides the differ-
ential diagnosis (Figure 1). Key areas of inquiry include
past history of acoustic trauma, occupational noise expo-
sure, or ototoxic medication use. Tinnitus can be uni-
lateral or bilateral, low pitched (buzzing or humming)
or high pitched (ringing or hissing), and pulsatile (pulse
synchronous or pulse asynchronous) or nonpulsatile. The
clinician can determine if the tinnitus is bothersome or
nonbothersome (ie, the patient is aware of the tinnitus,
but it does not affect his or her daily activity or function-
ing). Related symptoms, such as hearing loss and vertigo,
are sought in addition to focal neurologic symptoms.

Physical examination: Physical examination can be
directed based on the working differential diagnosis,
but is typically limited to cranial nerve examination and
otoscopy, looking for signs of infection, eardrum perfo-
ration, or middle ear tumours. Auscultation for bruits
is performed over the neck, mastoid, and preauricular
areas for patients with pulsatile tinnitus.

Audiologic testing: All patients with tinnitus should
be referred to an audiologist to undergo an audiologic
evaluation to help determine auditory function and the
presence of any hearing loss.!”?* An audiologist can also
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Figure 1. Approach to the differential diagnosis of tinnitus symptoms
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quantify the tinnitus perceived by the patient through
dedicated tinnitus testing. Specifically, 4 parameters are
measured, including pitch, loudness, maskability, and
residual inhibition.?

Laboratory testing and imaging: Laboratory testing in
tinnitus is typically not indicated. For most patients who
present with bilateral nonpulsatile symptoms, we recom-
mend against routine imaging. For patients with pulsatile
tinnitus, a magnetic resonance angiogram and veno-
gram of the brain and neck is the most useful test to rule
out vascular abnormalities. For patients with nonpulsa-
tile unilateral tinnitus and normal otoscopy findings, or
asymmetrical SNHL, a referral to an otolaryngologist or
screening noncontrast magnetic resonance imaging of
the internal auditory canals is recommended.?”

Referral to an otolaryngologist: When tinnitus is pul-
satile or unilateral in nature, or abnormal otoscopy
findings are noted, referral to an otolaryngologist is rec-
ommended to rule out underlying conditions.!!'” Imaging
can be ordered in advance of the referral, if appropriate.

Management

Primary and secondary prevention: Most cases of tin-
nitus are caused by SNHL. As SNHL cannot be reversed,
primary prevention is vital. High-volume music through
headphones from portable listening devices, including
smartphones, has a substantial damaging effect on the
auditory system.?® Similar to the perceived effects of smok-
ing, which are distant and intangible, so too are the adverse
effects of noise exposure. As noise damage is related to the
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intensity and duration of exposure, the 80-to-90 rule (vol-
ume 80% of maximum, listen for <90 minutes a day) is
recommended to prevent noise damage.?* Using occlu-
sive headphones can also decrease external noise and
lessen the intensity of sound delivered.? To prevent noise
damage in the workplace, employers must be aware of
occupational exposure limits, employ regular audiometry
evaluations, and provide appropriate hearing protection.*

Dietary factors, including increased glycemic load and
hypercholesterolemia, are associated with increased risk
of age-related hearing loss.?! Dietary changes to reduce
carbohydrate and cholesterol intake might prevent or
delay the onset of SNHL.3!

Conservative management: For persistent and both-
ersome tinnitus, conservative management options
can first be tried to relieve symptoms and improve QoL.
These include lifestyle changes to improve sleep, reduce
stress, and reduce caffeine and alcohol consumption.®

Sound amplification: Some individuals with tinnitus find
relief from hearing aids, which act as a masker by intro-
ducing more ambient noise. For those patients for whom
basic amplification is not sufficient, specialized tinnitus
maskers, including adjustable nature sounds or broadband
noise, can be used to provide additional tinnitus relief.!”
Additionally, the use of white-noise generators has been
shown to be beneficial in decreasing the severity of tinnitus
and improving sleep.®?33 Other types of background noise
(eg, a fan, music) at bedtime can also be helpful.

Pharmacologic therapy: Some pharmacologic thera-
pies can be beneficial when given in combination with
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conservative management. Exogenous melatonin has
been shown to improve tinnitus symptoms, and patr-
ticularly improves sleep.3* Current tinnitus guidelines
recommend against the routine use of antidepressant,
anticonvulsant, or anxiolytic medication for bothersome
tinnitus.!” However, for patients with pre-existing anxi-
ety and depression, the use of tricyclic antidepressants
and selective serotonin reuptake inhibitors has been
shown to be effective in managing tinnitus symptoms,
decreasing the level of annoyance. 3%

Rehabilitation therapies: Tinnitus retraining ther-
apy helps to dissociate tinnitus from a patient’s negative
response by using a combination of directive counseling
and ear-level noise generators. Tinnitus retraining therapy
is a time-intensive therapy designed to help patients under-
stand and habituate to tinnitus.>” This therapy is notably dif-
ferent from sound therapy because of directive counseling.

Cognitive-behavioural therapy aims to eliminate
the perception of sound and correct one’s negative
responses to tinnitus, focusing primarily on counsel-
ing and relaxation techniques.?® Cognitive-behavioural
therapy has been shown to improve QoL and decrease
depression in sufferers, and is currently recommended
for persistent and bothersome tinnitus.!*3#

Magnetic stimulation: Transcranial magnetic stimu-
lation has been proposed as an innovative and nonin-
vasive treatment for chronic bothersome tinnitus; it is
currently only available in research trials. The current
model of tinnitus centres on the overstimulation of the
subcortical auditory pathway, and it has been suggested
that low-frequency electromagnetic pulses from tran-
scranial magnetic stimulation help reduce the neural
activity in the directly stimulated and structurally con-
nected regions of the patient’s brain.3*-42

Surgical management: Surgical management is very
rarely used in patients with tinnitus, and is only used for
treatable underlying causes.*“ These can include the
surgical resection of acoustic heuroma or other brain-
stem or cerebellopontine angle tumours and lesions,
endolymphatic sac shunting for Méniére disease, or sta-
pedectomy for otosclerosis. Tensor tympani and stape-
dius myoclonus syndromes are also correctable with
surgery by sectioning the affected muscles.*

Case resolution
The bilateral, high-pitched, nonpulsatile characteristics
of tinnitus that Mr A. is experiencing are consistent
with SNHL. Taking into account Mr A.'s age, reported
decrease in hearing, and previous occupation (as a
police officer with the associated substantial amount of
noise exposure), the most likely possible causes include
presbyacusis, acoustic trauma, and noise exposure.
Otoscopic examination reveals no signs of infec-
tion or middle ear masses, and bilaterally intact
tympanic membranes. Findings of a neurologic exam-
ination were unremarkable and did not show focal

neurologic deficits. An audiogram reveals symmetric,
high-frequency SNHL, with normal speech discrimi-
nation. Based on the findings of the physical exami-
nation and audiologic investigation, Mr A.’s tinnitus is
most likely caused by a combination of presbyacusis
and noise exposure or acoustic trauma.

Conservative management strategies are tried first,
including dietary changes, hearing protection in noisy
environments, and white-noise generators, with the
goal of improving QoL. Mr A. is referred for tinnitus
retraining therapy. Cognitive-behavioural therapy is
planned if the tinnitus continues to be bothersome
after an adequate trial of conservative measures.

Mr A. returns to the clinic 2 months later. Although
he is still aware of his tinnitus, it is no longer bother-
some. He has returned to regular activities and finds
his mood and sleep have improved. He is asked to
continue with the conservative management.

Conclusion

Most patients with tinnitus can be managed conser-
vatively by family physicians. Red flags for referral to
another specialist include pulsatile or unilateral tinni-
tus, and abnormal findings on otoscopy. Family physi-
cians are well situated to address both the physiologic
and the psychological burdens experienced by patients
with tinnitus. As most cases of tinnitus cannot be cured,
helping patients cope with the symptoms through con-
servative measures and reassurance can prove to have
the best results. L3
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