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Traumatic Brain Injury (TBI) is a major leading cause of 
death and disability in the US. The CDC reports an annual 
2.8 million emergency department visits yearly for TBI, the 
majority of which are caused by falls in the oldest and youngest 
population groups.1 Along with transient or permanent motor and 
neurological deficits, TBI sequela can also impact the auditory system, 
leading to numerous long-term problems.1,2 

TBI is defined as damage to the brain resulting from an external force 
such as a direct blow, rapid acceleration or deceleration, blast waves or 
penetration from an object. Diagnosis and classification of TBI severity is 
based on clinical assessment at the time of injury in combination with 
the Glasgow Coma Scale. A concussion is considered a form of mild TBI 
(mTBI).2,3

High prevalence rates of concussions, especially among athletes and 
military personnel, have raised medical awareness of the need for 
prompt recognition and diagnosis of mTBI. The development of a reliable 
objective diagnostic tool has proven elusive due to the variability and 
complexity of symptoms, however, researchers at Northwestern 
University’s Auditory Neuroscience Laboratory now believe the secret to 
reliable concussion diagnosis lies in the brain’s ability to process sound.4 
Using auditory brainstem response to complex sounds in children with 
mTBI, they were able to correctly identify 90% of concussion cases and 
clear 95% of control cases. They hope further development of 
auditory-neurophysiology testing will provide a clinical adjunct for 
diagnosing and managing concussions.

The auditory system is complex and fragile and TBI can damage multiple 
aspects throughout the pathway: 

Hearing Loss and Tinnitus:2 
Trauma to the tympanic membrane, middle ear and structures of the 
cochlea or damage to the 8th cranial nerve can cause conductive and 
sensorineural hearing loss. The hair cells are the most vulnerable 
elements of the inner ear and damage can produce tinnitus along with 
hearing loss. Clinical symptoms include otalgia, tinnitus, aural fullness, 
loudness sensitivity, distorted hearing and hearing impairment. Hearing 
loss may improve with brain healing, but it may also persist or progress.

Vestibular Effects:2,5

Dizziness may occur in 40-60% of patients with TBI and the most 
common causes are labyrinthine concussion or benign postural 
positional vertigo (BPPV). Symptoms include vertigo, tinnitus, hearing 
loss, chronic nausea and exertion headache.

Central Effects:2,4,6

Traumatic forces can affect binaural processing, hindering the ability to 

distinguish between multiple sound sources or speech recognition in 
the presence of background noise. Vander Werff and Rieger found that 
patients with long-term auditory problems after mTBI show neural 
changes within the subcortical auditory pathway affecting functional 
auditory outcomes. Despite the absence of significant hearing loss on 
the audiogram, auditory processing and perception proved 
problematic.

Risk of auditory problems is higher among patients with mTBI. A 2017 
study7 published in The Laryngoscope indicates the risk of hearing loss 
and auditory problems is twice as high in patients diagnosed with 
mTBI.  Also, Veterans returning from combat with mTBI show a much 
higher incidence of hearing difficulty; 87% reported some level of 
hearing disturbance and those involved in blast injuries reported an 
even higher incidence of hearing difficulty. Conductive or 
sensorineural hearing losses and central auditory dysfunction 
comprised about half of the diagnoses of patients seen in the audiology 
clinic. Another 24% had subclinical levels of auditory dysfunction (a 
complaint of hearing loss despite a normal audiogram), similar to 
Vander Werff and Rieger’s findings.8

Consequences of TBI manifest across multiple organ systems and 
resulting disabilities can have profound impact on patients’ lives. 
Consideration for auditory evaluation with any TBI is warranted. 
Auditory system impact from mTBI can also be prolonged and difficult 
to assess because symptoms can be complex and may mimic or 
overlap symptoms of other conditions such as post-traumatic stress 
disorder, mental health issues and cognitive deficits.2,3 Therefore, the 
treatment and rehabilitation of auditory and vestibular problems 
requires a collaborative approach between physicians, hearing 
healthcare professionals, otolaryngology, speech-language pathology, 
psychology and physical/occupational therapists.
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