5.6 What may be needed in an examination of the auricle, external ear canal, tympanic membrane, and mastoids?

a. Auricle. Note deformities, cicatrices, ulcerations, or other dermatologic and cartilaginous abnormalities.

b. External Canal. Note any abnormality in size or shape of canal. Note edema, erythema, or ulceration of the skin lining. If lumen obstructed, note whether the cause is cerumen, foreign body, or exudate. Record whether any exudate is serous, purulent, sanguineous, mucoid, odorous, profuse, scanty, or pulsating. If the external canal has a small diameter, a small speculum and adequate cleansing with a small cotton-tipped applicator or a suction tip may be necessary for adequate evaluation. 

c. Tympanic Membrane. Remove all exudate and debris from the canal for a satisfactory examination. The entire drum membrane should be visualized. Report any abnormality in the landmarks indicating scarring, retraction, bulging, or inflammation. Use a Siegel speculum to determine membrane mobility. Note and describe any perforations and their size and position (whether marginal or central).

d. The Tympanum. With a perforation of the drum membrane, the status of the middle ear can often be ascertained. Particularly, reference should be made to hyperplastic tympanic mucosa, granulation tissue, cholesteatoma, and ossicle necrosis. With a cooperative patient and the gentle use of a silver probe or an attic hook, one may specifically diagnose an attic perforation. A detailed examination should allow evaluation of an infectious process in the middle ear; the type of treatment (medical or surgical) required; and often the prognosis re hearing.

e. The Mastoid. Information regarding the condition of the mastoid can often be determined during the examination of the middle ear. Adjuvant procedures are helpful and on occasion may be specifically diagnostic.

Mastoid tenderness. This sign is elicited during acute disease by firm palpation over the mastoid process. Local erythema, induration, and a fluctuant mass may be present.

Mastoid X-rays. Correlate X-ray abnormalities with clinical findings. Polytomography may reveal cellular or cortical erosion not visible with conventional techniques.

 

5.7 What are the essentials of an audiological examination?

a. What is the significance of a hearing impairment? The significance depends upon the type and degree of hearing loss. The participation restriction (handicap) a person experiences in everyday life is related both to loss of hearing sensitivity and loss of speech discrimination.

b. What are the methods of measuring hearing loss? Although the more desirable methods of measuring hearing loss involve quantitative procedures such as calibrated audiometry, there may be instances where qualitative tests (such as whispered voice tests and tuning fork tests) have been used in classifying hearing loss. However, qualitative procedures do not substitute for calibrated audiometry as measures of hearing impairment or disability. 

Whispered or spoken voice tests were used extensively before calibrated audiometry was widely available in the military (before 1970). These tests involve a gross assessment of hearing impairment using spoken or whispered words without visual cues. These tests are inherently insensitive to high frequency hearing loss, the type of hearing loss most commonly caused by noise exposure. 

The most commonly used tuning fork tests are the Weber Test, the Rinne Test, and the Bing Test. 

Weber Test. The Weber Test involves the placement of a tuning fork on the forehead. The patient is asked to indicate where the tone is heard. If the tone is heard in the middle of the head, then one may infer that the patient has normal hearing, equal sensorineural loss in both ears, or equal conductive components in both ears. If the tone lateralizes to either ear, then one may infer that there is a conductive component or lesser sensorineural hearing loss in the lateralized ear. 

Rinne Test. The Rinne Test complements the Weber Test. The Rinne Test involves the presentation of tones by air conduction and bone conduction. For air conduction, the examiner presents a tone near the ear canal. For bone conduction, the tuning fork is moved to the mastoid process. The patient is asked to indicate if the tone is louder by air conduction or bone conduction. If the patient hears the tone louder by air conduction, the ear has a sensorineural hearing loss (a positive Rinne). If the patient hears the tone louder by bone conduction, the patient has a conductive component (a negative Rinne).

Bing Test. The Bing Test is also used to differentiate conductive hearing loss. The test involves the presentation of a tone via bone conduction (Weber Test). The ear is occluded by plugging the ear with a fingertip. The patient is asked if the tone changes in loudness or lateralizes. If the tone increases in loudness or lateralizes to the occluded ear, the Bing Test is positive and indicates normal hearing or a sensorineural hearing loss. If the patient reports no change in loudness or the tone does not lateralize to the occluded ear, the patient has a conductive component (negative Bing). 

Because of uncertainty as to which ear is responding to a test, tuning fork tests are difficult to interpret unless effective masking is used in the non-test ear. 

c. How are audiometric tests conducted? Audiometric examinations are quantitative and indicate the magnitude of the hearing impairment. The examination must be conducted without the use of hearing aids. Both ears must be examined for hearing impairment even if the hearing loss in only one ear is at issue.

1. Calibration. Audiometers utilized in basic audiological procedures are calibrated to the American National Standards Institute Specifications for Audiometers (ANSI S3.6-1989). The ANSI standard was adopted by the VA in July 1975. Prior to that time, the American Standards Association specifications (ASA 224.5-1951) were used. When reviewing audiometric results, it is important to note the date of the examination. Audiometric test results based on the ASA standards will show better hearing sensitivity than tests results based on the ANSI standard. 

2. Approved rooms. Tests must be conducted in approved sound treated rooms that meet the American National Standards Institute Maximum Permissible Ambient Noise Levels for Audiometric Test Rooms (ANSI S3.1-1991). 

3. Presentation of stimuli. Most basic tests involve the presentation of pure tones or recorded speech material through circumaural or insert earphones. Bone conduction involves the presentation of stimuli through a bone vibrator located on the mastoid process or the forehead. 

4. Examiner requirement. An examination of hearing impairment must be conducted by a state-licensed audiologist (38 CFR 4.85). 

5. Basic testing. The basic evaluation includes a controlled speech discrimination test using an approved recording of the Maryland CNC Test and pure tone audiometry. 

6. Air and bone conduction test frequencies. Air conduction audiometry must include the following frequencies: 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hz. Bone conduction audiometry must include the following frequencies: 250, 500, 1000, 2000, 3000, and 4000 Hz. 

7. Other tests for assessment. In addition, the basic audiometric assessment includes speech reception thresholds (SRT), tympanometry, and acoustic reflex tests. 

8. Tests for non-organicity. When necessary, tests for non-organicity (such as the Stenger Test) and otoacoustic emissions (OAE) are obtained. Other more advanced tests such as auditory evoked potentials may be indicated. 

9. Details of testing. Bone conduction tests are obtained when the air conduction thresholds are poorer than 15 dB HL. A modified Hughson-Westlake procedure is used to obtain thresholds. Appropriate masking is used. Stenger Tests are administered whenever pure tone air conduction thresholds at 500, 1000, 2000, 3000, or 4000 Hz differ by 20 dB HL or more between ears.

10. Speech reception threshold. The speech reception threshold (SRT) is defined as the level (in dB HL) at which the patient correctly identifies 50% of a set of two-syllable (spondee) words. The SRT should be in agreement with the average of pure tone thresholds from 500 to 2000 Hz.

11. Speech recognition tests. Speech recognition tests involve the presentation of approved monosyllabic words. Speech recognition must be obtained with a VA-approved recording of the Maryland CNC Test. The audiologist presents word lists at increasing intensity levels until no further change in speech recognition score occurs. However, presentation levels will not exceed the patient’s level of discomfort or 105 dB HL, whichever is lower. This procedure is known as a Performance-Intensity function. The maximum speech recognition score is reported.

12. Other tests. In addition to the basic audiometric test battery, other electrophysiological or behavioral tests may be reported to determine the degree of hearing loss or the site of lesion. 

Immittance testing (tympanometry) is a procedure which assesses middle-ear function by measuring the mobility of the tympanic membrane and middle ear structures. Immittance equipment measures the flow of energy through the middle ear in response to a tone introduced through a probe in the external auditory canal. The amount of sound energy reflected from the tympanic membrane is recorded by a microphone in the probe. Middle-ear pressure can be estimated by measuring the response to applied pressure variations. The results are compared to normal values and assist in differential diagnosis of middle ear disorders. 

Acoustic reflex tests involve the presentation of a loud tone intended to elicit a contraction of the stapedius muscle in the middle ear. The acoustic reflex test provides objective information on the status of the middle ear as well as the integrity of the auditory nerve.

Otoacoustic emissions (OAE) are another frequently used electrophysiological measure. Otoacoustic emissions are propagated from normal cochleae by outer hair cells and are measured in the ear canal by use of a tiny microphone probe placed in the ear canal. Transient OAEs are evoked by presenting a series of clicks to the ear and recording the amplitude and time and frequency spectra of the emission response. Distortion product OAEs involve the presentation of two tones and recording the amplitude and time and frequency spectra of distortion products created in the cochlea. OAEs are not usually observed in ears with hearing losses greater than 30 dB HL or with conductive involvement.

Most other auditory tests contribute additional information about site of lesion. These tests are most effective when viewed as a battery of diagnostic tests. The selection of the appropriate audiometric tests or test batteries that should be incorporated in the assessment of the veteran’s hearing impairment is predicated upon the results obtained from the basic audiometric assessment. The audiologist is best qualified to determine which tests are appropriate and to interpret such tests.

 

5.8 How are test results reported? 

a. VA Forms 10-2364 or 10-2364a may be used to report the majority of audiometric tests conducted within the VA. VBA Worksheet 1305 (AUDIO), or its electronic equivalent, is used to record audiometric thresholds and rating narratives. 

b. History. Under the Medical History section of Worksheet 1305, the audiologist reports the patient’s chief complaint, the situations of greatest difficulty, pertinent medical, family, social, and military history, and history of military, occupational, and recreational noise exposure. 

c. Physical examination section. Under the Physical Examination section, the audiologist reports the pure tone air conduction thresholds at 500, 1000, 2000, 3000, and 4000 Hz in each ear, the four-frequency pure tone average (1000, 2000, 3000, and 4000 Hz), and the maximum speech recognition score on the Maryland CNC Test in each ear. 

When only pure tone thresholds should be used to evaluate hearing loss, the audiologist will certify that language difficulties or other problems make the combined use of pure tone averages and speech recognition scores inappropriate. 

d. Tinnitus. If tinnitus is present, the audiologist should state date and circumstances of onset, whether it is unilateral, bilateral, or unlocalized, whether it is recurrent (if periodic indicate the frequency and duration), and the most likely etiology. If hearing loss is present at any frequency, the audiologist must state if the tinnitus is due to the same etiology or causative factor(s) as the hearing loss. 

e. Diagnostic and Clinical Tests section. In the Diagnostic and Clinical tests section, the audiologist describes the results of all tests conducted during the examination. In cases where there is poor inter-test reliability and /or positive Stenger Test results, the audiologist obtains and reports estimates of hearing thresholds using a combination of behavioral techniques, Stenger interference levels, and electrophysiologic tests such otoacoustic emissions (OAE) and auditory evoked potentials (ABR). 

f. Diagnosis section. In the Diagnosis section, the audiologist summarizes the audiologic test results. The audiologist also notes if medical follow-up is needed for an ear or hearing problem and whether there is a problem that, if treated, might change hearing thresholds.

 

5.9 When is hearing disabling for VA compensation and pension purposes?

For adjudication purposes, hearing impairment is disabling when pure tone thresholds at 500, 1000, 2000, 3000, or 4000 Hz are 40 dB HL or greater; or when pure tone thresholds for at least three of these frequencies are 26 dB HL or greater; or when speech recognition scores are less than 94%.

5.10 How is the degree of hearing impairment classified? 

The degree of hearing impairment is classified in terms of the effect of the loss on the person’s ability to understand speech in everyday situations. Hearing is considered to be normal when hearing thresholds are 25 dB HL or less. 

Mild hearing loss occurs when the four frequency (1000, 2000, 3000, 3000, and 4000 Hz) pure tone average (PTA) is 26 to 40 dB HL A mild hearing loss may cause difficulty hearing faint speech or normal speech in the presence of background noise. 

Moderate hearing loss occurs when the PTA is 41-54 dB HL. A moderate hearing loss may cause difficulty with speech at normal conversational levels, especially when background noise is present. 

A moderately severe hearing loss occurs when the PTA is 55-69 dB HL. A patient with a moderately severe hearing loss may have difficulty hearing or understanding all but loud speech. Speech recognition may be nearly impossible in the presence of background noise. 

A severe hearing loss occurs when the PTA is 70-89 dB HL. A patient with a severe hearing loss may have extreme difficulty understanding spoken words, even in quiet situations. 

A profound hearing loss occurs when the PTA is 90 dB HL or worse. A patient with a profound hearing loss is functionally deaf and may not understand even amplified sounds. 

 

5.11 How are the types of hearing loss classified and what are their causes? 

The type of hearing loss may be described as conductive, mixed, sensorineural, or central. Conductive hearing losses are due to lesions that reduce transmission of sound through the external auditory canal, tympanic membrane, or middle ear. In purely conductive hearing losses, cochlear function is normal. Sensorineural hearing losses occur in lesions of the cochlea and auditory nerve. Mixed hearing losses involve both conductive and sensorineural components. Central hearing losses occur in lesions of the central nervous system from the brainstem to the auditory cortex. Audiologists are qualified to perform site of lesion tests to differentiate these types of hearing loss.

a. Conductive hearing loss may result from congenital malformations of the auricle, external canal, and middle ear. More commonly, conductive hearing loss results from otitis media, pathologies of the tympanic membrane, or pathologies involving the ossicles. Untreated middle-ear disease may be lead to erosion of the ossicles or cholesteatomas. This type of hearing loss also results from foreign bodies, cerumen, inflammation of the external auditory canal. Neoplasms of the ear are relatively uncommon, with glomus tumors, middle-ear polyps, and carcinomas being the most common. 

Otosclerosis, a localized disease of the otic capsule sometimes affecting the stapes footplate, accounts for about one half of bilateral conductive deafness in adults. 

Other diseases of the otic capsule are osteogenesis imperfecta, Paget’s Disease, lipoid dystrophies, and Wegener’s granulomatosis. 

b. Sensorineural hearing loss may result from congenital hypoplasia of bony or membranous structures in the petrous pyramid, prenatal rubella, syphilis, Rh incompatibility, anoxia, meningitis, and cytomegalovirus. 

The most common causes of sensorineural hearing loss are aging and traumatic noise exposure. 

Sensorineural loss may also result from drug-induced ototoxicity. The most common ototoxic factors are antibiotics such as streptomycin, neomycin, kanamycin, vancomycin, polymixin B, and gentamicin, salicylates (aspirin), platinum-based anti-neoplastics such as cis-platin, and loop diuretics such as ethacrynic acid. 

Sensorineural loss may also result from temporal bone fracture or closed head injuries, labyrinthitis, syphilis, other viral and bacterial infections, vascular disease, meningitis, autoimmune disorders, tumors of the cerebellopontine angle, and endolymphatic hydrops (Meniere’s Disease). 

c. Central hearing loss may be caused by congenital or developmental factors, trauma, space-occupying lesions, meningitis, autoimmune disorders, demyelinating diseases, and cerebrovascular disease.

 

