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CONDITION

Acoustic trauma

Learn how sudden loud sounds can injure the ear, what symptoms need urgent care, how
hearing is tested, and which treatments and prevention steps may help.

WHATITIS
Ear injury from sudden extremely loud sound

BODY SYSTEM
Ears and hearing

MAIN SYMPTOMS
Muffled hearing, tinnitus, ear pain, dizziness

WHAT CAUSES IT
Sudden extremely loud sound

HOW IT IS DIAGNOSED
Otoscopic examination and audiogram

MAIN TREATMENT
Noise avoidance and hearing-loss treatment

CAN IT BE CURED?
Sometimes - temporary hearing changes may recover

IS IT AN EMERGENCY?
Sometimes - severe dizziness making standing unsafe

LONG-TERM OUTLOOK
Variable recovery with possible permanent hearing loss or tinnitus

Overview

Acoustic trauma is an ear injury caused by a sudden, extremely loud sound. Common examples
include gunfire, explosions, fireworks, industrial accidents, and loud sound from speakers or
headphones close to the ear.

The pressure wave from an intense sound can damage several parts of the ear. It may tear the
eardrum, disturb the tiny middle-ear bones, or injure sensory cells and nerve connections in the
inner ear. A blast can also push debris into the ear or cause head and balance-system injuries.

Acoustic trauma may cause conductive hearing loss , meaning sound cannot move normally
through the outer or middle ear. It may instead cause sensorineural hearing loss, which results
from damage to the inner ear or hearing nerve. Some people have both types.

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. lof7



sofidex

Hearing may recover after a temporary change in sensitivity, sometimes called a temporary
threshold shift. However, inner-ear sensory cells in humans do not grow back after they are
destroyed. Some hearing loss or tinnitus may therefore be permanent.

Prompt assessment matters because sudden inner-ear hearing loss may benefit from
treatment started soon after the injury. Blast exposure can also cause injuries outside the ear
that need immediate attention.

Symptoms

Symptoms often begin immediately after the sound, although some may become more
noticeable over the next several hours.

Possible symptoms include:

A torn eardrum can cause sharp pain followed by hearing loss, drainage, or bleeding. Pain may
lessen quickly even though the injury remains.

Seek same-day medical care for sudden hearing loss, especially if it affects one ear more than
the other. Sudden sensorineural hearing loss is time-sensitive and cannot be confirmed by
symptoms alone.

Call emergency services or go to an emergency department after an explosion or major
accident if there is severe head or neck injury, trouble breathing, confusion, loss of
consciousness, weakness, facial drooping, repeated vomiting, clear fluid from the ear, heavy
bleeding, or severe dizziness that makes standing unsafe. A blast can injure the lungs, brain,
and other organs even when the ear symptoms seem most obvious.

- Reduced or muffled hearing in one or both ears

- Tinnitus, such as ringing, buzzing, hissing, or roaring

- Ear pain or a feeling of pressure or fullness

- Sound distortion or unusual sensitivity to everyday sounds
- Bleeding or fluid from the ear

- Dizziness, spinning, nausea, or poor balance

- Difficulty understanding speech, especially around background noise

Causes and risk factors

A single impulse sound can produce acoustic trauma. Gunshots and explosions are frequent
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causes because they create a sharp pressure wave with very high sound intensity.
Firecrackers, air horns, vehicle air bags, power tools, and feedback from amplified sound can
also cause injury when they are close to the ear.

Risk depends on more than loudness alone. Important factors include:

Enclosed spaces can increase risk because sound reflects from walls and other hard surfaces.
One ear may be more affected depending on body position or how a firearm was held.

People who work around weapons, aircraft, construction equipment, manufacturing
machinery, or explosives may face repeated exposure. Musicians, event staff, and people who
use loud personal audio equipment may also be at risk. Repeated noise exposure usually
causes gradual noise-induced hearing loss rather than one clearly recognized injury, but an
intense event can produce acute trauma on top of earlier damage.

Hearing protection lowers exposure but does not make all noise safe. Earplugs must fit
properly, and earmuffs need a complete seal. In very loud settings, workplace safety programs
may require both. Engineering controls, barriers, distance, and reduced exposure time remain
important.

Some medicines and chemicals can harm the inner ear. These do not usually cause acoustic
trauma by themselves, but they may increase concern about hearing damage when combined
with noise exposure. A clinician may ask about medicines, solvents, and prior ear disease
during the evaluation.

- How close the personis to the sound

- Whether the event occurs indoors or in another enclosed area
- How long the exposure lasts

- Whether loud sounds occur repeatedly

- Whether correctly fitted hearing protection is used

- The direction of the sound in relation to each ear

- Previous noise exposure or existing hearing problems

Diagnosis

A clinician will ask what happened, when symptoms began, whether one or both ears are
affected, and whether hearing has changed since the event. Details about an explosion, head
impact, ear drainage, dizziness, prior hearing loss, and hearing protection help guide the
examination.
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The outer ear canal and eardrum are usually examined with an otoscope, a lighted instrument
used to look into the ear. This may reveal blood, debris, a torn eardrum, or other injury. Nothing
should be pushed into an injured ear to clean it.

A hearing test, or audiogram, measures the quietest sounds a person can hear at different
pitches. It also compares hearing through headphones with hearing measured through a small
vibrator placed behind the ear. This helps distinguish middle-ear problems from inner-ear
injury.

Speech testing may check how softly words can be heard and how clearly they are understood.
Tympanometry measures how the eardrum and middle ear respond to changes in air pressure.
It may not be appropriate in every fresh injury, particularly when the eardrum appears
perforated.

When symptoms persist, a repeat audiogram can show whether hearing is recovering or
whether a stable loss remains. Testing should not be delayed when there is a sudden,
significant hearing change.

Imaging is not routinely needed for every loud-noise exposure. A CT scan may be considered
when there is major head trauma, suspected damage to the middle-ear bones, a penetrating
injury, or signs of a skull fracture. MRl may be used in selected cases of sensorineural hearing
loss to evaluate the hearing nerve and nearby structures.

Because earwax, infection, middle-ear fluid, and other conditions can also reduce hearing, an
examination and formal testing are needed to identify the likely type of injury.

Treatment and management

The first step is to move away from hazardous sound. Avoid further loud-noise exposure until
the ear has been assessed and symptoms have stabilized. If noise cannot be avoided, properly
fitted hearing protection is important.

Sudden hearing loss after acoustic trauma should be evaluated promptly. An ear, nose, and
throat specialist, also called an otolaryngologist or ENT clinician, may be involved. An
audiologist performs detailed hearing tests and can help with hearing rehabilitation.

Corticosteroids like prednisone or hydrocortisone are medicines that reduce inflammation.
They may be offered for sudden sensorineural hearing loss after a discussion of potential
benefits, timing, and risks. Depending on the situation, treatment may be given by mouth or
placed through the eardrum into the middle ear. This is called an intratympanic injection. These
treatments are not appropriate for every hearing change, and the choice depends on the
examination, audiogram, medical history, and time since the injury.
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Hyperbaric oxygen treatment allows a person to breathe oxygen in a pressurized chamber. It
may be considered together with corticosteroids in selected cases of sudden sensorineural
hearing loss. Access is limited, and it has its own risks and practical burdens. It is not routine
treatment for every case of acoustic trauma.

Many traumatic eardrum perforations heal without surgery. The ear usually needs to be kept
dry while healing. A clinician may advise avoiding swimming and protecting the ear during
bathing. Do not place cotton swabs, nonprescribed ear drops, or other objects into the ear.
Some drops can be unsafe when the eardrum is open.

Antibiotics like amoxicillin or doxycycline are not automatically needed for every acoustic
injury or eardrum tear. They may be used when an injury is contaminated or an infection
develops. Persistent perforations or disruption of the middle-ear bones may require surgical
repair.

Dizziness and balance problems may improve as the ear recovers. Persistent symptoms may
require vestibular testing or balance therapy. Medicines that suppress dizziness are
sometimes used briefly, but prolonged use can interfere with the brain's adjustment to a
balance injury.

If hearing loss remains, hearing aids or other hearing devices may improve communication.
Severe loss may require evaluation for implantable hearing technology. Tinnitus management
caninclude hearing correction, sound therapy, sleep support, and counseling approaches that
reduce the distress caused by the sound. No supplement has been proven to restore sensory
cells destroyed by noise.

Practical communication steps can help during recovery. Reduce background noise, face the
person speaking, and ask others to speak clearly rather than shout. Shouting may distort
speech and can be uncomfortable when sound sensitivity is present.

Complications

Possible complications include permanent hearing loss, ongoing tinnitus, sound sensitivity, and
difficulty understanding speech in noisy places. Even when a standard hearing test improves,
some people continue to notice trouble following conversation or locating where sounds come
from.

A persistent eardrum opening can increase the risk of middle-ear infection and may cause
continuing conductive hearing loss. Scarring or movement of the middle-ear bones can also
affect sound transmission.

Inner-ear damage may cause lasting dizziness or imbalance. Tinnitus and hearing loss can
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interfere with sleep, concentration, work, relationships, and mood. These effects are treatable
even when the underlying hearing damage cannot be reversed.

Repeated noise exposure can add to existing injury. Preventing another exposure is an
important part of limiting further hearing loss.

Follow up

Follow-up timing depends on the injury and initial test results. A clinician may arrange a repeat
hearing test within days or weeks to document recovery. Continued ENT or audiology care is
appropriate when hearing loss, tinnitus, drainage, pain, or balance symptoms persist.

Return for prompt medical review if hearing suddenly worsens, drainage develops, pain
increases, fever appears, or dizziness returns. These changes can suggest infection or another
complication.

Emergency care is appropriate for new facial weakness, severe neurologic symptoms, inability
to walk safely, heavy bleeding, clear ear drainage after head trauma, or breathing problems
after a blast.

For routine prevention, ask about workplace noise monitoring, properly fitted hearing
protection, and periodic hearing tests if loud sound is part of work or recreation. Hearing
protectors should be worn consistently and replaced when damaged or poorly fitting.
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