Return to Table of Contents



 HYPERLINK "TOC EENT.doc" 

Return to EENT Table of Contents

Physical Examination of the Ears

Inspection
Palpation
Tests
Otoscopic Examination
Hearing range is 20-20K Hz and is based on the length of the cochlea and the optimal range of hearing is 1,000-4,000 Hz

Humans can perceive sounds from 20 dB to 130 dB.  Ossicles amplify sounds by 20x and transmit sound to the oval window. Cochlear damage tends to occur to the oval window thereby reducing high frequency sensation.

CN 8 transmits to the brainstem where the signal is transmitted to other areas:


arousal center in medulla


response center in midbrain center


auditory cortex, 1( on the left

The vestibular apparatus relays information regarding rotation in space, while the saccule and urticle do so for linear motion and acceleration:  the urticle has horizontal otoliths responding to rotation and linear motion and the saccule has vertical otoliths responding to vertical motion These structures signal to the medulla then to vestibulospinal tract to maintain posture and coordination; and the vestibulocerebellar tract  for balance integration
INSPECTION: 


Auricles or Pinnae: 


The two ears should be symmetrical in size and contour but minor asymmetry is not unusual.  Microtia (small pinna), macrotia (very large pinna), bilateral protrusion of pinna at right angles to head, and other variations in shape have no functional significance. The external ear is largely composed of cartilage covered with skin and is semi-rigid.  The earlobe is free of cartilage and made of soft connective tissue and skin.  Observe for swelling, redness, or skin lesions.  Look carefully behind each auricle for cracks, erythema, or excoriation. 

· Tophi are nodules of uric acid with associated inflammation and scarring in chronic  gout.  They may occur in skin and subcutis near 


joints or on fingertips but are also seen in the pinnae.  Gouty arthritis must be considered in a patient who also has joint  pain. This 


may be the first presentation of the condition.

· Rheumatoid nodules may appear in patients with chronic arthritis (may antedate the arthritis) and present as one or more small 


lumps on the helix or antihelix. Ulceration may result from repeated small injuries.  Other Rheumatoid nodules may present on 


hands, distal ulna and elbows.  This may be the first presentation of the condition.  

· Lepromatous papules and nodules may occur in chronic Mycobacterium leprae infection. Similar lesions would probably be visible 


on the face and elsewhere in the body.  Look for other clues:  recent travel in or immigration from SE Asia, decreased immunity.  

· Cutaneous cysts (formerly sebaceous cysts) are benign, closed, firm sacs that lie in the dermis forming a dome shaped lump. A 


blackhead may be visible on the surface.

· Squamous cell carcinoma is most common in light skinned people who have been frequently exposed to sunlight. These lesions 


often present on the helix as raised, crusted border and central ulceration.  This form of skin cancer usually spreads locally with 


occasional metastasis to regional LN.

· Basal cell carcinoma presents as a raised lesion with a lustrous surface and telangiectasia.  This slow growing and common 


malignancy may ulcerate but rarely metastasizes.  This carcinoma also occurs more frequently in fair-skinned people with high 


sunlight exposure.  Differentiated from squamous by biopsy.

· Keloids may occur on an earlobe that was pierced especially in darker skinned people.

· Chrondrodermatitis helicis is a chronic inflammatory lesion that starts as a painful, tender papule on the helix or anti-helix, which 


may ulcerate and crust in the later stage.  This lesion usually affects older men and requires biopsy to differentiate from carcinoma.


External auditory meatus:

· External otitis may be infective, allergic or toxic. Patient may present with inflammation of the external auditory canal and adjacent 


skin produces reddening of the pinna and tenderness to traction as well as reddening of the canal with or without purulent exudate.  


Tenderness may be especially prominent on compression of the tragus.  Debris is often visible in the canal, and edema may render 


it impassable by the otoscope. 

· Contact dermatitis (including from cerumenolytics) may include ear pain, discharge, and subsequent bacterial superinfection.  A 


common agent is exposure to PABA.  

· Malignant external otitis is a virulent form where there is profuse pus, a swollen canal lining, and often considerable granulation 


tissue.  This condition is usually caused by Pseudomonas aeruginosa infection and occurs predominately in diabetics.  This 


infection can lead to cartilage and eventually bone destruction.

· Eczema of the ear follows an episodic course with intermittent exacerbations.  Eczema presents with deep-red inflammatory 


swelling with moist vesicles and pustules which may crust.  In the chronic stage the skin is atrophic, dry, scaly, and may in part be 


lichenified.

· Ear crease can be an indicator of cardiovascular disease, possibly better than lipid or homocysteine levels.
PALPATION 


Nodes:
Palpate anterior, superior, posterior then to suboccipital.


Auricles or Pinnae: Palpate each auricle for tenderness, nodules, or discomfort on manipulation.  Feel the 


area behind and below the auricles for subcutaneous nodules suggestive of lymph node enlargement.

· Many "bumps in the ear" are typically benign fibromas.

Mastoid process: These processes should be palpated with both hands, looking for swelling and for sensitivity 


to pressure of the surface of the mastoid process and apex.  

· Preauricular lymph node (LN) enlargement is a classic finding in otitis externa and in adenoviral conjunctivitis.  


Check that the apparent LN is mobile and not bony, or you may misdiagnose an exostosis of the skull.  


Preauricular nodes can also be found in any generalized lymphadenopathy.

· The superficial temporal artery pulsation is palpable and normal  when it is pulsatile without tenderness, 

nodularity or thromboses (giant cell arteritis).
TESTS
· Hearing Acuity (CN VIII): The examiner should have a good sense of the patient's hearing acuity from 

observations made during the history. The patient is asked to close eyes and cover the ear not being tested.  Patient is then asked to indicate the moment at which the sound of rubbing fingers as it moves closer to each ear. At about 21 cm, sound should be heard.  This test has 90% sensitivity for detecting standard-definition hearing loss.  The difference in acuity between both ears is significant.  

· Cerumen is the most common cause of hearing impairment in healthy adults.  Often seen in vegetarians.  Delta 6 desaturase requires vit. A, Mg and Zn.  

· Weber Test: A vibrating tuning fork is held on the midline of the skull and the patient is asked where they 


perceive the sound. A normal response is "in the middle" or "all over my head".  If the patient clearly hears the 


sound in only one ear or substantially louder in one ear than the other, the Weber test is said to be lateralized 


and abnormal (denotes the location where CN 8 is functioning better, not necessarily the better ear as 


cerumen build up will block air conduction.  Thus conduction defects lateralize to the affected side where as 


sensorineural defects lateralize to the opposite side).

· Rinne Test: Using a 512 Hz tuning fork, hold the base of the fork against one mastoid process and ask the 


patient to signal when they can no longer hear the hum.  Then move the vibrating fork near the external 


auditory meatus to determine whether or not the patient can hear the sound.  A normal test is hearing the hum 


through the auditory canal (air) after it has disappeared from the mastoid (bone) placement.  The test is then 


performed on the opposite mastoid and ear.  In conductive defects, bone conduction is greater than air 


conduction in the affected side.  No defect is seen with sensorineural defects.

Rinne and Weber Test Results Interpretation

	Description



	Rinne


	Weber

	L sensorineural defect


	AC>BC

	Lateralizes to R

	R normal



	AC>BC
	


	L conductive defect



	BC>AC
	Lateralizes to L

	R normal


	normal
	AC>BC


	L 
	normal



	AC>BC



	R sensorineural defect


	AC>BC
	Lateralizes to L


	L normal
	AC>BC
	AC>BC

	R conductive defect




	BC>AC
	Lateralizes to R

	L mixed defect


	cannot predict
	cannot predict

	R normal
	AC>BC
	


	B/L sensorineural defect

	L:  AC>BC


R:  AC>BC


	Lateralized to better (less diseased) ear

	B/L conductive defect
	L:  BC>AC

R:  BC>AC


	Lateralizes to worse (more diseased) ear


	B/L mixed defect



	cannot predict any test results
	cannot predict any test results



Vestibular Function:  The patient is asked to follow the examiner's finger with their eyes as it moves laterally in the visual field.  The examiner observes for end-point vacillation of the globes, particularly if the duration of nystagmus movement is greater on one side. The examiner can optimize the assessment by not employing extremes of lateral gaze but having the eyes kept (moderately) laterally deviated a full 10 seconds to give nystagmus time to appear.

· Nystagmus is a beating, abnormal involuntary eye movement named for the fast component that follows the initial 


deviation and produces a return toward rest position.  

· Horizontal nystagmus of three or fewer beats at the extremes of eye position is seen in normals and is disregarded.

· Sustained (> 5 beats) horizontal nystagmus on lateral gaze is a sign of acute ethanol intoxication, although the 


differential diagnosis includes cerebellar and vestibular dysfunctions.  

· Nystagmus in any direction can occur with Phenytoin (Dilantin) toxicity and may occur with therapeutic drug levels as 


well as with frank overdose and intoxication.

· Vertical nystagmus shows beating up and down, not necessarily abnormal movement elicited on vertical gaze.  It occurs 


in several brainstem disorders.


· Rotary nystagmus can occur with cerebellar disease, labyrinth dysfunction, or brainstem diseases and is also seen as a 


congenital disorder.  

· Romberg’s test: Patient stands upright with the feet parallel, eyes closed, and arms folded in front of the chest.  In a peripheral vestibular lesion, the patient leans or tends to fall toward the diseased labyrinth.

· Spontaneous deviation reaction: While sitting, the patient holds arms horizontal in the supine position.  In a 


cerebellar lesion, both upper arms are displaced parallel usually to the side of the lesion.

· Spontaneous arm-tonus reaction: While sitting, the patient holds arms horizontal in the supine position.  In a 


cerebellar lesion, the arm on the side of the lesion sinks as a result of loss of tone of the muscles.

· Finger-nose pointing test: The index finger of the outstretched arm is brought to the point of the nose with the 

arms closed.  Ipsilateral cerebellar lesions may present with ataxia and disorders of coordination 

(overshooting).

· Caloric testing: This testing causes nausea and profound discomfort to the conscious patient.  Therefore it is reserved for assessing brainstem function in the comatose patient. After otoscopy has shown an intact tympanic membrane, the patient is kept supine, the trunk is flexed 30( (this brings the horizontal semicircular canal into a vertical position).  The external auditory canal is then irrigated via an ear syringe or bulb with 250ml of water that is at least 7(C cooler than body temperature (i.e. 30(C) or water run from a tap that feels cold to the fingers.  Look for nystagmus and note whether it beats toward or away from the irrigated side of the body.  The test can then be repeated with warm water (i.e. 44(C). The change in temperature produces movement of the endolymph and induces nystagmus via the vestibuloocular reflex. The normal response will be nystagmus toward warm irrigation, away from cold.(COWS:  cold(opposite, warm(same)
· Canal paresis is an absence of response to both cold and warm water.  Testing with much colder water may 


restore a normal pattern.

Otoscopic exam: Always select the largest size speculum which fits comfortable into the patient's ear canal.  Typical sizes are 4-5 mm for adults, 3-4 mm for children and 2.5-3 mm for infants. For adults, the examiner pulls the helix posterior and superior to reduce the curvature of the external auditory canal (pull posterior and inferior for children) and provides a clue to tenderness which may indicate inflammation of the canal.  To move around the soft structures of the anterior canal, the speculum should be initially directed slightly posterior of the coronal plane and shifted to follow the angle of the canal until the TM comes into view. 


The normal translucent eardrum is situated obliquely as a "dam" across the auditory canal and separates the external form the middle ear.  It is gray-tan to pink-white, with the head of the bony malleus (umbo) showing up as a bright white central spot.  Inferior and anterior to the umbo is the conical light reflex.  Anterior and superior to the handle of the malleus is the pars flaccida and the pars tensa lies to the posterior.  The inspection of the canal and TM should include observation of color, translucency versus opacity, visibility or normal anatomic landmarks, pain on manipulation, discharge, and asymmetry from right to left ear.


Manipulation consists of pneumatic otoscopy  and Valsalva’s test.  Pneumatic otoscopy allows the examiner to determine the mobility of the TM.  Using a speculum that fits snugly into the ear canal, gently squeeze the insufflator to produce small changes of pressure in the canal and observe the mobility of the TM.  Fluid in the middle ear, perforation or scarring of the TM will generally diminish movement.


Valsalva's test demonstrates normal tubal patency.  The patient takes a deep breath then pinches nose with closed mouth in an attempt to blow air into their ears.  Otoscopy shows bulging of the TM and auscultation reveals crackling.


Rarely are vessels visible on the surface of the eardrum, and if prominent, they usually indicate an inflammatory process.  The eardrum should be totally intact. Its contour is minimally conical, with a slight concavity at the umbo.  Occasionally white scars are noted, usually the result of previous perforation.  The normal eardrum moves freely with gentle air insufflation via a bulb attachment.  

· Otitis media presents with a reddened TM and has many variants.  Sensitivity to traction and an abnormal external canal should not be present.  Untreated otitis media can progress in the following sequence:

1. TM loses its light reflex and shininess.

2. TM becomes pink and the vasculature becomes more prominent on the periphery and handle of the malleus.

3. TM becomes red and full.

4. TM bulges and becomes plum colored, and landmarks cannot be seen.

5. Perforation occurs.

These signs can coexist with mucoid to purulent discharge, seen  through the otoscope or staining the area beneath the acoustic meatus.

· Serous otitis media is a variant in which thin yellow (non-infective) fluid is visible within the middle ear, through the TM, which is not red but usually retracted due to decreased pressure in the middle ear. A retracted TM is pulled medially, and the malleolar folds are tightened into sharp outlines. The light reflex is fragmented or disappears entirely.



Otomycosis reveals a white or cream colored, thick debris which may have a fluffy appearance due to the presence of tiny mycelia.  The underlying external canal skin is often inflamed and granular from invasion of fungal mycelia.  This condition may follow the use of topical antibiotic eardrops.



Cholesteatoma is a slowly expanding and eroding cyst lined with stratified squamous keratinizing epithelium, which invades the middle ear cleft.  Serious intracranial complications may result from the expansion and erosion of the cholesteatoma sac.



Bullous myringitis may be mycoplasmal or viral.  Bullae or blebs will appear on the TM and skin of the bony external auditory meatus.  The blebs contain clear to hemorrhagic fluid and are not to be confused with air bubbles. 



Tympanosclerosis appears as a white, chalky patch with irregular margins (deposition of hyaline material).  This condition sometimes follows a severe episode of otitis media but does not usually impair hearing, and is seldom clinically significant.



Keratosis obturans is a condition of unknown etiology where the bony meatus is totally occluded by a stony, hard plug of whitish keratin debris.  This condition is more frequently seen in patients with bronchiectasis and chronic sinusitis.
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