Recommendations for Treatment of Audiologic & Otologic Disorders

In an Operational Setting

*Special thanks to Major Eric Fallon and Captain Lisa Whitney for their major contributions to this document.
Subject.  Audiologic & Otologic Practice Guidelines in an Operational Setting

Purpose.  To establish guidelines for audiological evaluation and management of patients with auditory and otologic disorders.

Background.  Troops operating in a combat theater are subject to a wide variety of noisy environments.  The noise can be continuous (as with aircraft and generators) or it may be impulsive (explosives, weapons, etc.).  Hearing loss has been a frequent complaint of troops redeploying back to the Continental United States (CONUS) after service in Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF).  Some service members with pre-existing hearing losses have been deployed when they probably should not have been.  It is well documented that hearing loss can affect a service member’s ability to perform the mission.  For example, one study shows that footsteps heard in the brush at 100 meters by a person with normal hearing may not be heard until the intruder is less than one meter away by a person with an H-3 (severe) level of high frequency hearing loss.  Another study shows a high incidence of miscommunication among tank crews with hearing loss.  Such data suggests that combat service members with hearing loss may not be able to successfully perform their primary mission.  Furthermore, they may be putting their safety and the safety of their team members at significant risk.

General.  Audiological and otological injuries continue to be among the leading reported injuries resulting from blast trauma.  These injuries include hearing loss, tympanic membrane perforation, dis-equilibrium and tinnitus.

Treatment Recommendations

Hearing loss 

All service members should be advised to wear appropriate hearing protection when in the presence of hazardous noise.  The type of noise hazard dictates the appropriate type of hearing protection to be worn.  Service members should have been fitted with hearing protection before arrival in theater and have experienced combat training in garrison while wearing their protection.  While in theater, service members with complaints of hearing loss should be tested audiometrically when possible, and queried about their use of hearing protection.  Care providers should be keenly aware that changes in hearing can negatively affect service members’ ability to perform mission essential tasks and potentially place them and their team members in harms way.

For service members with hearing loss from exposure to continuous noise (such as aircraft, generators, vehicles):

· Counsel the individual on the critical need for consistently wearing the appropriate hearing protection.

· If there is a documented significant hearing loss, the service member should (when operationally feasible) be removed from high-noise environments and placed on limited duty for 2-3 weeks to allow any temporary loss to recover.  This ensures their safety and the safety of their team members.  If noise cannot be avoided (such as exposure to air and/or ground transportation during travel to and from the medical appointment), strict compliance with hearing protection is required.

· The audiogram should be repeated at the end of this time period, preferably by an Audiologist.  If the hearing improves, the service member may return to duty with a supply of hearing protection and instructions on its proper use and maintenance.  

· If the hearing does not improve, the service member should be considered for reassignment of duties or evacuation from the theater (when feasible).  Concurrence should be obtained from the service member’s commander.

For service members suffering hearing loss from impulse noise (explosives, weapon fire, etc.):

· Counsel the individual on the critical need for consistently wearing the appropriate hearing protection.

· A component of the hearing loss may be temporary.  Therefore, provide audiologic testing 24-72 hours after injury, when possible.  Only an Audiologist can administer a diagnostic audiometric evaluation.  The initial post-blast hearing loss may significantly improve after a period of auditory rest.  Audiological studies conducted after this rest period are more valuable and definitive in determining the degree of underlying permanent hearing loss acquired.  

· The reparative period for acute acoustic trauma is a minimum of 10 days, and may take up to several weeks.  Medical treatment for this type of injury is still experimental.  There is no proven benefit to steroid administration.  There is some evidence that high-dose Vitamin B-12, cochlear ATP, or antioxidant therapy may be beneficial, but conclusive proof is still pending.  

· Hearing loss that remains at one month post-injury is considered to be permanent.  A decision must be made at that point whether the service member is capable of safely performing his or her duties.  If the service member cannot be reassigned to other duties within the unit where the hearing loss does not adversely affect the mission, then consideration must be given (in consultation with the local commander) to evacuate the individual out of theater.

For service members who present with asymmetric hearing loss not related to acoustic trauma:

· A comparison of previous and current audiograms should occur.  If records are not available, or if the asymmetric loss appears to have occurred during the rotation in theater, the service member should be evaluated audiometrically by an Audiologist to rule out the possibility of an acoustic neuroma (nerve sheath tumor near the brain stem).  

· The radiological screening test of choice for an acoustic neuroma is a contrast MRI, which can be obtained without evacuating the service member out of theater.  If the MRI is negative, the service member should be returned to duty (if the level of hearing loss allows), with further audiologic follow-up upon redeployment.

Tympanic Membrane Perforation

A tympanic membrane (TM) perforation may occur as a result of exposure to Improvised Explosive Devices (IED), weapons, grenades, mortars, etc.  Due to blast overpressure, service members may present with subjective hearing loss and TM perforation.  Other symptoms include ear pain and bleeding in the External Auditory Canal (EAC).  Approximately 80% of TM perforations from acoustic trauma will heal spontaneously without surgical intervention.  The extent of perforation is estimated by the amount of TM surface area affected.  Perforations heal at a rate of about 10% per month.  

· All service members with hearing loss and TM perforation require audiological testing within 24-72 hours post injury.

· While the perforation is present, the service member must keep the affected ear clean and dry, and avoid excessive noise exposure.  If drainage, infection, or debris is present, the service member should be placed on antibiotic ear drops.  

· Perforations should heal within 90 days.  If healing does not occur within a reasonable time, the service member is referred to Otolaryngology (when possible) to determine if tympanoplasty is required.  The Otolaryngologist may clean the ear, unroll inverted mucosal edges, and possibly apply a paper patch, which may aid in healing and protect the middle ear from moisture and dirt.  If an Otolaryngologist is not available, audiological monitoring should occur at 30-day intervals.

· The timing of surgical repair of residual perforations is controversial.  Researchers recommend repair anywhere from three to ten months.  

· TM perforations are almost always associated with a conductive hearing loss, which usually resolves once the perforation has healed.  

· Once it has healed, or during the healing process, determination must be made as to whether the service member is able to return to duty.

Tinnitus

Tinnitus, or ringing in the ears, is commonly seen in conjunction with sensorineural hearing loss.  The tinnitus occurs as a result of the hearing loss.  Tinnitus can be extremely bothersome to the affected individual and may interfere with sleep and operational performance.  

· Currently, there is no proven effective medical treatment for tinnitus.  The service member may be advised to listen to headphones while falling asleep or to fill the room with a non-bothersome noise that masks the tinnitus (unless it interferes with his/her safety).  

· He/she should be advised to avoid the use of aspirin and caffeine, as these may enhance the tinnitus.  

· The tinnitus may resolve as the hearing improves.  For service members whose tinnitus is permanent, many of them adjust or adapt to the tinnitus over time.  

· On rare occasions, tinnitus may be associated with other conditions including tumors in the head and neck region.  New onset of tinnitus NOT associated with a progressive symmetric sensorineural hearing loss, or with asymmetric acute acoustic trauma requires further investigation.  

· Tinnitus associated with progression of a pre-existing symmetric senorineural hearing loss or with asymmetric acute acoustic trauma does not require evacuation out of theater.

Vertigo

Vertigo may result from a variety of conditions including viral infections, otologic disorders (eg. Meniere’s Disease), head trauma, brain tumors, etc.  On rare occasions, it may also be associated with severe acoustic trauma.  A thorough case history is essential in obtaining the correct diagnosis.  

· Initially, vertigo may be managed with symptomatic treatments or exercises. 

· Labyrinthine suppressants such as Antivert (meclizine) or Valium may also be prescribed.

· In cases where the vertigo is positional and a positive Dix-Hallpike is achieved, the Epeley Maneuver may be used to treat Benign Paroxysmal Positional Vertigo (BPPV).  

· Vertigo that persists beyond two weeks may warrant additional evaluation.  

· Based on the degree of incapacitation, the service member may require evacuation out of theater.

Chronic Ear Disease

Service members with a past medical history of middle ear disease and surgeries should be referred to Otolaryngology.

