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Overview 
This video describes the examination of the ear, beginning with a review of its surface and interior anatomy (Figure 1). The cartilaginous auricle consists of the helix, antihelix, earlobe, and tragus. The mastoid process is positioned just behind the earlobe. The slightly curving auditory canal ends at the tympanic membrane, which transmits sound waves collected by the external ear to the air-filled middle ear. The Eustachian tube connects to the middle ear with the nasopharynx. Vibrations of the tympanic membrane set the three connected ossicles of the middle ear – malleus, incus, and stapes – in motion, which is transformed into electrical signals in the inner ear and then carried to the brain by the cochlear nerve. Hearing, therefore, comprises a conductive phase, involving the external and middle ear, and a sensorineural phase, involving the inner ear and cochlear nerve. 

The auditory canal and the tympanic membrane are examined with the otoscope, a handheld instrument with a light source, a magnifier, and a disposable cone-shaped speculum. It is important to be familiar with the tympanic membrane landmarks (Figure 2). Only two of the three ossicles – the malleus and incus – can normally be seen: the malleus is near the center, and the uncus is just posterior. A cone of light can be seen emanating downward and anteriorly from the umbo, or point of contact between the membrane and the tip of the malleus. The short process roughly demarcates the boundary between the two regions of the tympanic membrane: the pars flaccida, lying superior and posterior, and the far larger pars tensa, lying anterior and inferior. Normally, the tympanic membrane is pink-gray in color and readily reflects the light of the otoscope.

Procedure 
1. Ear Exam and Hearing

1.1 Inspect the auricles and the surrounding tissue for skin changes, nodules, and deformities. 

1.2 Grasp the helix superiorly between the thumb and forefinger one at a time and gently pull up and backward to check for discomfort anywhere in the external ear.

1.3 Palpate the tragus and mastoid process for tenderness.

1.4 Perform the whispered voice test for auditory acuity. 

1.4.1 Make certain that the room is quiet.  

1.4.2 Stand 2 ft behind the seated patient so they cannot see your face.  

1.4.3 Gently press and rub a finger against the tragus of the non-test ear, so it can detect no other sounds.

1.4.4 Exhale completely and whisper a combination of 3 numbers and letters.

1.4.5 Ask the patient to repeat them back before duplicating the process with a different combination for the opposite ear. Correctly reporting all 3 numbers and letters constitutes a normal test. If the patient makes any mistakes, repeat the test on that side. The test is still considered normal if the patient correctly reports at least 3 out of the 6 numbers and letters per side.

1.5 If the patient fails the whispered voice test, conduct a tuning fork test to help determine whether the hearing loss is conductive or neurosensory.  

1.5.1 Set a 256 or 512 Hz tuning fork vibrating by tapping it sharply against your knuckles or palm.  

1.5.2 Check for lateralization (Weber test). 
Firmly place the non-vibrating base of the turning fork midline on the patient’s head. Normally, the vibration is heard centrally or in both ears equally. In unilateral neurosensory hearing loss, sound is localized to the good ear, whereas in unilateral conductive hearing loss, sound is localized to the impaired ear.  

1.5.3 Compare bone vs. air conduction (Rinne test).

1.5.3.1 Place the base of the vibrating tuning fork on the mastoid process. 

1.5.3.2 At the moment the patient can no longer hear the vibration sound, quickly transfer the vibrating end of the tuning fork close to the external canal. Since air conduction exceeds bone conduction, sound is normally still detectable. In conductive hearing loss, however, bone conduction equals or exceeds air conduction, so the patient may report hearing no further sound once the tuning fork is moved. In neurosensory hearing loss, the opposite is true: the patients may report hearing sound after the transfer.

1.5.3.3 Repeat the test on the opposite side. To avoid false positive results, it is best to avoid the Weber and Rinne tests in patients who pass the whispered voice test. 

2. Otoscopic Exam

2.1 Turn on the otoscope and select the brightest setting.

2.2 Attach the largest ear speculum that comfortably fits the patient’s auditory canal.

2.3 When examining the patient’s right ear, hold the otoscope in your right hand, as if holding a pencil. 

2.4  Stabilize the otoscope by resting your fourth and fifth fingers on the patient’s cheek, so the otoscope follows any unexpected movements. 

2.5 Using your left hand, pull the auricle slightly up and back to help straighten the auditory canal and establish a clear line of sight to the tympanic membrane. 

2.6  As this is done, gently insert the speculum into the canal, directing it slightly forward and down. 

2.7 Ask the patient to report any discomfort. Take care not to insert the speculum too deeply, as this may reach the bony canal and cause severe pain.

2.8 If cerumen obstructs the view, do not attempt to remove it with a swab or sharp instrument. Instead, irrigate the canal with warm water using a plastic syringe, which is generally a safer and more effective approach.

2.9 Resist the urge to direct immediate attention to the tympanic membrane, and examine the canal first, noting any redness, discharge, swelling, or masses.

2.10 Gently readjust the angle of the speculum as necessary to view the entire tympanic membrane.  

2.11 Orient yourself by first identifying the cone of light as it spreads anteriorly and inferiorly from umbo near the center.

2.12 At the origin of the cone of light, look for the handle of the malleus and the short process above. From there, identify the superior pars flaccida and the much larger inferior pars tensa. The incus may or may not be visible just posterior to the handle of the malleus. The stapes and the opening to the Eustachian tube are not visible. 

2.13 Check for membrane redness, retraction, bulging, perfusion, or opacity; dull or absent cone of light; and serous or purulent middle ear effusions. If any abnormalities are seen, consider using a pneumatic otoscope equipped with an insufflator to assess membrane mobility.

Summary
Proper evaluation of the ear requires a hearing check and otoscopic exam. Conductive hearing loss results from disorders of the external and middle ear. Cerumen impaction, otitis externa, trauma, foreign bodies, and less commonly, exostoses can lead to hearing loss by obstructing the auditory canal. Middle ear causes of hearing loss include otitis media, Eustachian tube dysfunction, barotrauma, and otosclerosis. Neurosensory hearing loss is due to disorders of the inner ear. Presbycusis and noise trauma are most common; hereditary and congenital conditions, Meniere’s disease, ototoxicity, infection, autoimmunity, and acoustic neuroma are less common. Besides hearing loss, patients with ear pathology may present with pain, tinnitus, vertigo, and/or hyperacusis.  

The otoscope can only be used to examine the external and middle ear. To properly visualize the external canal and tympanic membrane, it may be necessary to irrigate out any obstructing cerumen. A clinician should take care not to ignore the external canal in their eagerness to inspect the membrane. During the examination of the external ear canal, the examiner should look for the inflammation of otitis externa, foreign bodies, trauma, bony exostoses and osteomata, and squamous cell carcinomas. Inspection of the tympanic membrane may provide insight into pathological processes in the middle ear and, indirectly, the Eustachian tube. Abnormally increased or decreased pressure within the middle ear can distort the contours of the tympanic membrane, causing it to bulge or retract, respectively. Blockage of the Eustachian tube is a common reason for membrane retraction. Diminished mobility with ear insufflation suggests abnormal pressures. Middle ear disorders readily diagnosable with the otoscope include serous effusion, acute otitis media with purulent effusion, as well as perforation of the tympanic membrane, tympanosclerosis, and cholesteatoma.

Figures and Legends:
Figure 1: Anatomy of the Ear	Comment by Jacob Roundy: Downloaded from Shutterstock.
A schematic drawing of the human ear in frontal section with outer, middle, and inner ear structures labelled.

Figure 2: Tympanic Membrane	Comment by Jacob Roundy: If possible, can this image be reproduced? We don’t own the rights to it.
[bookmark: _GoBack]A diagram showing the normal tympanic membrane and its surface landmarks.
