Ch 21 Visual and auditory systems 

Visual System
· Structures and functions of visual system

· External

· Eyebrows

· Eyelids

· Eyelashes

· Lacrimal system

· Conjunctiva

· Cornea- responsible for majority of light refraction

· Sclera

· Extraocular muscles

· Internal
· Iris

· Lens- biconvex structure held in place by a zonule that bends light rays to get  light to the retina 
· Ciliary body uses accomadation(allows for ability to focus on near objects) to alter lens shape

·  Ciliary body

· Choroid

· Retina

· Aqueous humor- fills anterior and posterior chambers of the anterior cavity of the eye produced from the capillary blood in the ciliary body that nourishes the lens and endothelium of the cornea

· Vitreous humor- gel that fills posterior chamber
· Definitions

· Refraction- ability of eye to bend light rays to fall on retina

· Emmetropia- light focused into a sharp image on the retina

· Refractive error- light does not focus on retina properly

· Myopia- nearsightedness

· Hyperopia- farsightedness

· Astigmatism- unevenness of the cornea that leads to visual distortion

· Presbyopia- loss of accomadation- inability to focus on near objects, normal part of aging process

· Visual pathway

· Image travels through the refractive media where is it focused on the retina, from there it travels thru the optic nerve, to the optic chaism( where nasal fibers of each eye cross over to the other side). Then fibers from both eyes form the optic tract and travel to the occipital cortex.

· Effects of Aging
· Loss of orbital fat, deceased muscle tone

· Yellowish sclera coloring(opposed to bluish)

· Blurred vision-caused by lipid deposits collecting

· Increased rigidity of the iris and lens

· Decreased tear secretion

· Decreased near vision, visual acuity, and accommodation

· Catatract formation

· Impaired night vision, with glares

· Yellow color to lens

· Loss of central vision

· Liquefied and detachment of vitreous

· Changes in color perception, esp. blue/purple

· Decreased retinal vasculature(narrowing, acute branching of arterioles)

· General Assessment
· Subjective

· Past health history

· Medications

· Previous surgeries or other treatments

· Health management 

· Nutrition

· Elimination pattern(straining)

· Activity-exercise pattern

· Sleep-rest pattern

· Cognitive-perceptual pattern
· Focused assessment

· Look at eyelids, conjunctiva, pupils, iris, and globe(area around eyeball)

· Visual acuity- clarity of sight, if pt can not count fingers, check for ability to see with hand motion and light perception(cup hand over one eye, shine light in other)

· Extraocular muscle functions- eye movement, hold object 10-12 inches from patient’s nose to test 6 cardinal positions of gaze

· Pupil function-light reaction, PERRLA

· Aniscoria-pupils are uneven in size

· Intraocular pressure

· Tono-pen- touch surface of anesthetized cornea lightly several times to provide a mean measurement

· Normal intraocular pressure= 10-21 mmHg

· Ophthalmoscope

· hand-held instrument with a light that allows for visualization of the posterior portion of the eye

· physiologic cup- central depression in optic disk which is the exit site for the optic nerve 

· Ishihara color test- shows ability to distinguish a pattern of color in color plates

· Stereosepsis- ability to see objects in three dimensions

· Loss of stereoscopic vision results in monocular vision and an impairment of judging distances 

· Diagnostics for the eye
· Refractometry- measures refractive error by looking thru an apparatus with multiple lenses at a Snellen chart to choose a lens that makes acuity the sharpest 

· Cycloplegic drugs are used to paralyze accommodation during refraction process

· Painless, need to be able to hold head still

· Pupils may be dilated, making it hard to see near objects & can last 3-4 hours

· Ultrasonography

· Painless(cornea is anesthetized)

· A-scan- used mostly for axial length measurement( to calculate power of intraocular lens implanted after removal of cataracts) by placing against cornea
· B-scan- used more for diagnostic of ocular pathology

· Fluorescein angiography- provides info on blood flow thru pigment epithelial and retinal vessels 
· Used to locate areas of diabetic retinopathy before laser destruction of neovascularization

· Nonradioactive, noniodine dye injected IV to get photos of the retina thru dilated pupils, lasts about 10 min

· Dye may cause N/V, and yellow/orange discoloration of urine and skin is normal affect

· Amsler grid test- self-administered as fixated on center dot on a graph, records any abnormalities of grid lines

· Used to monitor for any changes in macular function

Auditory System
· Structures and functions of auditory system
· Peripheral auditory system
· Deals with receptions and perceptions of sounds
· Consists of external, middle, and inner ear
· External and middle ear- conduct and amplify sound waves from environment(aka air conduction)
· Conductive hearing loss-decrease in sound intensity or a distortion sound caused by problems in middle and external ear
· Inner ear- used in hearing and balance
· Disturbances in equilibrium can lead to decreased coordination, balance, and orientation
· Sensorineural hearing loss- caused by damage to inner ear or nerve pathway to brain which can affect ability to understand speech or cause complete hearing loss
· Central hearing loss- caused by impairment with brain
· Central auditory system
· Integrates and assigns meaning to what is heard
· Consists of vestibulocochlear nerve(CN VIII) and auditory cortex of brain
· Brain and pathways transmit and process sounds and sensations to maintain equilibrium
· External ear
· Auricle(pinna)- made of cartilage and connective tissue 
· External auditory canal- slightly S-shaped 1 inch long tube lined with cilia, sebaceous(oil) glands and ceruminous(wax) glands 
· Oil and wax lubricate, protect the ear canal from debris and kill bacteria
· Hair is present in the external half of the canal
· Inner half of the canal is highly sensitive, used to collect and transmit sound waves to tympanic membrane(ear drum)
· Ear drum is a shiny, translucent pearl gray membrane that is a partition and instrument of sound transmission
· Middle ear
· Air space located in temporal bone
· Mucous membrane lines this and continues from the nasal pharynx(via eustachian(auditory) tube
· Eustachian tube equalizes atmospheric air pressure between the middle ear and the throat and allows the tympanic membrane to move freely, opens during yawning and swallowing
· Contains 3 bones: malleus, incus, and stapes 
· Vibrations of the ear drum cause the ossicles to move and transmit sounds to the oval window, the oval window vibration causes fluid in the inner ear to stimulate hearing receptors. Facial nerve goes above oval window
· Round window opens into the inner ear to help maintain fluid balance in inner ear. 
· Epitympanum- superior part of the middle ear, aka attic, that communicates with air cells within the mastoid bone
· Inner ear
· Made of a bony labyrinth surrounding a membrane(which is filled with endolymph)
· Contains functional organs for hearing/balance
· Cochlea- coiled structure, receptor organ for hearing
· Contains organ of Corti(has tiny hair cells that respond to stimulation of selected parts of the basilar membrane according to pitch
· Then the stimulus gets converted into an electrochemical impulse that is transmitted by the acoustic part of the vestibulocochlear nerve to the temporal lobe to process and interpret the sound
· 3 semicircular canals with the vestibule create the organ of balance
·  the bony and membranous labyrinths are cushioned with perilymphatic fluid, which communicates with the brain and subarachnoid spaces of the brain
· Transmission of sound
· Sound waves conducted by air → air canal → strikes tympanic membrane → vibration of malleus, incus and stapes →stapes pushes oval window in and out → produces waves in the perilymph → tiny sensory hairs of cochlea pick up vibrations → nerve impules created → carried to acoustic part of CN VIII → brain
· Bone conduction- bones of skull can transmit sound directly to inner ear
· Effects of aging
· Presbycusis-hearing loss due to aging
· Diminished sound transmission
· Tinnitus(ringing of the ears) can accompany hearing loss
· Hearing loss caused by noise exposure, diseases, poor diet, ototoxic drugs, and pollution
· Increased prod’n of ear wax, ^ accumulation
· ^ hair growth in ear
· Possible collapsed ear canal r/t loss of elasticity in cartilage
· Impaired speech reception
· Alterations in balance and body orientation
· Subjective Assessment
·  Past health history
· Medications- possibly ototoxic
· Previous auditory surgeries or procedures
· Nutritional-metabolic pattern(such as with alcohol)
· Activity- impaired balance and effects on lifestyle
· Sleep-tinnitus can prevent relaxation and sleep
· Pain perception, concentration ability 
· Objective Assessment
· External ear
· External auditory canal and tympanum
· Pneumatic otoscope-negative pressure created to pull at tympanic membrane

· Used in confirming TM retraction/fluid behind the membrane
· Diagnostics
· Pure-tone audiometry- sounds are presented thru earphones in soundproof room, pt responds nonverbally when sound is heard, used to determine hearing range in term of decibels(dB) and Hertz(Hz) to diagnose conductive and sensorineural hearing loss
· 1 syllable and 2 syllable word lists- words are presented and recorded at comfortable level of hearing to determine percentage of correct and word understanding 
· Auditory evoked potential(AEP)- electrodes attached to pt at vertex, mastoid process, or earlobes and forehead in darkened room  
· Electrocochleography- useful for noncompliant pt or unable to give info, test records electrical activity in cochlea and auditory nerve
· Auditory Brainstem Response(ABR)- 
· Tympanometry(impedance audiometry)- used in diagnosis of middle ear effusions by placing probe in external ear canal, then applying positive and negative pressures to observe compliance of middle ear
· Caloric test stimulus- used in diagnosis of disease of labyrinth by irrigating ear with cold and warm water to stimulate the endolymph of semicircular canals, other ear is done for comparison, observe for nystagmus, N&V, falling or vertigo 
· Electronystagmography(ENG)- electrodes monitor  movement of eyes(nystagmus) during specific movements and when ear is irrigated, used to diagnose diseases of the vestibular system
· Posturography- a balance test to isolate a semicircular canal from others to determine site of a lesion by using a box-like device where the floor moves as a change in balance, time-consuming and uncomfortable
· Rotary chair testing-tests peripheral vestibular system by having pt sit in motorized chair, normally in the dark(monitor for nausea)[image: image1.png]



