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How did we 
get here?

“The sound sensation without a 
sound stimulation, a phantom 

sound sensation”



• Tinnitus is derived from the Latin word tinniere, 
which means “to ring”

• The perception of sound where no actual 
external noise is present

What is 
“tinnitus”?

“TIN-a-tus” or “tin-NEYE-tus”

Either way… it’s ANNOYING!



Objective Tinnitus:

• Generated by an 
anatomical pathology

• Does not correspond to 
an external source

• Can be detected by 
clinician

Subjective Tinnitus: 

• No sound source 
identified

• Only the patient can 
hear it

• More common type of 
tinnitus

Two Types of Tinnitus 

Subjective Idiopathic: No underlying medical 
correlate can be identified



Tinnitus is not new

• Ancient Egyptians believed tinnitus was a 
symptom of a “bewitched ear”

• Developed medicinal oils and herbs that 
were infused into the outer ear canal as a 
treatment 

• Mixture of oil, frankincense, tree trap, herbs 
and soil



Aristotle & Hippocrates

• Fathers of tinnitus masking the process 
where an external sound is used to “cover 
up” the sound of tinnitus 

• In 400 BC realized that a “greater sound” 
could be used to drive out the lesser sound 
of tinnitus and they suggested this as a 
potential treatment 



Babylonian 
Talmud 

• Ancient Hebrew text describes the curse of “Titus” 
as a “buzzing in the brain” 

• They found that tinnitus responds to sound 
therapy to aid in habituation 



Other Ancient Cultures
Mesopotamia:
Documented 3 kinds of 
tinnitus, the singing, the 
speaking and the whispering.

Treatments included clay 
capsules containing opium, 
cannabis, belladonna, etc.
Other therapies included 
chants dedicated to the god of 
water asking him for relief from 
noises in the ear. 

China: 
Believed that tinnitus was 
caused by the imbalance of the 
Ying and the Yang. 

Ying represented support, 
structure, and constitution 
whereas the Yang represented 
change, adaptation and 
movement.

Treatment included nutritional 
and meditative strategies. 

East India: 
Annamite tribes believed that 
the ear was inhabited by small 
animals. They believed tinnitus 
was due to these small 
animals fighting with other 
small animals that were also 
living in their ear or they were 
upset by foreign bodies. 

Treatment involved fumigation, 
burning non-poisonous snakes 
and letting the fumes get into 
the ear to drive away the small 
tinnitus-causing animals.   



Other Ancient Cultures
Ancient Rome: 
The term tinnitus was coined in the Roman empire by “Pliny the Elder”.
Treatments were dependent on the source of the noise. If tinnitus stemmed from the head, the treatment would include 
exercising, gargling and placing a radish, cucumber juice, honey and vinegar in the ear. If tinnitus stemmed from the ear, 
then the patient should clear the ear and hold his breath until he laughed. Romans also recommended boiling 
earthworms in goose grease and putting them in the ear to solve all kinds of ear issues. 

14th Century Medieval Welsh Medicine: 
Treatment included taking a freshly baked loaf of bread out of the oven, cutting it into 2 and applying it to both 
ears as hot as possible in order to produce perspiration. The patient then said the following prayer: “Bind and thus 
produce perspiration, and by the help of G-d, you will be cured.”

Renaissance Era: 
Renaissance doctors believed tinnitus was caused by the wind that got trapped in the ear and swirled around 
endlessly. 
To liberate the wind, a hole was drilled into the bones around the ear using a silver tube which would “suck the air 
out of the ear canal”. This method was revolutionary as it introduced surgery as a treatment 



Where are we now?



Prevalence & Epidemiology of Tinnitus



Epidemiology 
of Tinnitus

The US Department of Health 
reports ~20 million people are 
dealing with burdensome, chronic 
tinnitus on a regular basis 
• Chronic Tinnitus: tinnitus lasting > 3 months

Approximately 16 million people 
seek medical attention for their 
tinnitus

2 million of these individuals are 
incapacitated or debilitated by their 
tinnitus and report that it interferes 
with their daily lives 



Epidemiology of Tinnitus



Risk Factors

• Age & history of noise exposure are 
strongly correlated with tinnitus 



Correlation ≠ Causation
• Note: there is a big difference 

between “correlation” and 
“causation”

• Most individuals with hearing loss 
don’t experience chronic tinnitus 

• Not all seniors experience tinnitus



Relationship Between Tinnitus & Hearing Loss

Hearing loss and the 
perceived pitch are related
(Tyler, 2000)

Most individuals with tinnitus 
also have hearing loss
(Nicolas-Puel, 2002)

49% of US military personnel 
exposed to blast trauma 
experience tinnitus 
(Kara et al., 2007) 





Somatosensory Involvement

Many individuals with tinnitus have comorbid 
somatosensory symptoms

The somatosensory system is a collection of nerve fibers and 
bodies that relays sensory information from the external 
environment via touch and about body movement (proprioception) 
via sensory receptors in muscles and joints 

The sensory receptors include thermoreceptors, mechanoreceptors, 
chemoreceptors and nociceptors (pain)

The system forms a continuous chain along the spinal cord and 
continues through lower brain and ultimately into the cortex  



Somatic 
Tinnitus 

• “After hearing loss and age, tinnitus from a somatic 
disorder of the head and neck is the other major 
cause of tinnitus” (Levine, 2004)

• In a study (Osterman 2016) somatic symptoms were 
present in 21 out of 70 patients enrolled in a tinnitus 
retraining therapy program (TRT) 

• Among the patients with tinnitus, 56% presented 
somatic symptoms 

• 51% had facial dysesthesia (abnormal sensation), 
36% could modulate their tinnitus by head and neck 
movements, and 13% had both conditions 

• Self-evaluation indicated that TRT significantly 
improved tinnitus and facial dysesthesia in 76% of 
patients 

• Following three months of TRT there was a 50% 
decrease in mean tinnitus handicap inventory 
questionnaire (THI) and the Jastreboff structured 
interview (JS) scores regarding facial dysesthesia  



Other Common 
Risk Factors 

• Sex
• Males are more likely to report tinnitus 

• Ototoxic drug exposure
• Drugs that damage the ear such as 

aminoglycoside antibiotics and anticancer drugs 

• Meniere’s disease, middle ear disorders
• Head and neck trauma 
• Untreated cardiovascular problems 



Genetics
• Among siblings of individuals with tinnitus there is a two-

fold risk of tinnitus relative to the general population 
• However, the familial factor is less than the age-related 

factor
• A Danish study of monozygotic and dizygotic twins found 

no evidence of heritability for chronic tinnitus in males 
• There was an estimated heritability of 0.39 in females but 

participants were > 70 years of age
• 0.0 heritability refers to no contribution of genetic factors 

whereas 1.0 refers to complete genetic contribution 
• Most human behavior is between .30 to .60 



Is tinnitus in the brain?



Current treatment options



Why is finding a cure so difficult?

• Differences in strategy of what to treat:
• Should we focus on the tinnitus sound itself? 
• Should we focus on the reaction to tinnitus?

• Differences in how tinnitus is assessed
• No consensus on assessment protocol (diagnostic test battery)

• No agreement on underlying etiology 

• Tinnitus is a symptom of sometimes known (or assumed) and other times 
unknown cause 

• Many individuals experience tinnitus but are not significantly bothered by it 

• Statistically significant effects are often not clinically significant whereas
clinically significant effects are often not statistically significant at a group level

• Very high placebo effect 



Why target 
the 

response?

Individuals with debilitating tinnitus often show 
heightened markers of limbic system activity in the 
brain 

The limbic system or paleomammalian cortex is 
associated with regulation of emotional responses 

This system includes the hypothalamus which 
plays a role in the activation of the sympathetic 
nervous system  



Disruption of Abnormal 
Brain Activity 

• Tinnitus is believed to be the result of synchronized, 
but abnormal low-frequency brain activity 

• The region of this abnormal synchronization is the 
communication loop between the thalamus 
(emotion) and the auditory cortex

• Repeated transcranial magnetic stimulation has 
been shown to suppress these patterns as well as 
tinnitus in some patients

• Likewise transcranial direct current stimulation has 
also been shown to disrupt synchronized activity 
and reduce the effects of tinnitus  



Current Tinnitus Therapies

Medical management of comorbidities 



Current Tinnitus Therapies

Off-label drug use



Current Tinnitus Therapies

Self medication with over-the-counter 
(OTC) treatments & supplements



Current Tinnitus Therapies

Lasers 



Current Tinnitus Therapies

Acupuncture 



Current Tinnitus Therapies

Sound Therapy



Current Tinnitus Therapies

• Repeated Transcranial Magnetic Brain 
Stimulation (rTMS)

• Transcranial Direct Current Stimulation 
(tDCS)

• Deep Brain Stimulation (DBS; invasive)
• Brain Surface Implants (invasive)



Current Tinnitus Therapies

Vagal Nerve Stimulation

(VNS; invasive & non-invasive options)



Effective 
Tinnitus 

Therapies

Progressive Tinnitus Management (PTM)
• 5 levels of escalating intervention:

• triage, group, formal assessment, intervention, enhanced 
intervention

Tinnitus Retraining Therapy (TRT)
• Sound therapy intervention combined with directive 

counseling 

Tinnitus activities treatment 
• Focuses on four dimensions, thoughts and emotions, 

hearing and communication, sleep and concentration 

Cognitive Behavioral Therapy (CBT)
• Most widely used psychological strategy for coping with 

tinnitus 
• Goal is to alter maladaptive cognitive, emotional and 

behavioral responses to tinnitus and NOT to abolish the 
sound itself 



Sound Therapy

Patients with tinnitus are often comorbid with hearing loss

Consequently, addressing hearing loss can be helpful for some patients

However, this will depend on the perceived pitch and loudness of the tinnitus, the severity and whether 
a patient’s tinnitus is responsive to sound suppression 

This is also true for other sound therapies 

The most effective are therapies that don’t simply “cover” up the sound but rather facilitate 
habituation to the tinnitus 
Sound therapies are low risk and give patients a lot of control 

Sound therapies are most effective when combined with counseling and continued support 



Summary 

Tinnitus has been documented for over 2,000 years 

Most tinnitus cases are subjective & idiopathic 

• Tinnitus differs from hallucinations 

Tinnitus is correlated with hearing loss

Tinnitus is not a disorder, but rather it is a symptom of an underlying medical condition or 
the result of some event (known or unknown)    

Medical conditions, drugs, age and noise exposure can lead to tinnitus 

Unclear why some treatments are effective in some individuals and not in others

There are a number of interventions that have shown some efficacy for some individuals 



Take home message…. 

• Tinnitus is more common than people realize
• Many people experience tinnitus, and a subset can 

become debilitated by it 
• Great strides have been made in tinnitus research and 

although there are obstacles, these can be overcome 
• There is always something that can be done to reduce the 

effect of tinnitus 
• The strong placebo effects in studies show the incredible 

power the mind can have over tinnitus and even believing 
you can get better can actually help you feel better 



Questions 


