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B OPENING SCENARIO

Rasic Tran-Mioore, 2 certificd medical assistant (CMA} througn the
American Association of Medical Assistants (AAMA}, has been working
A Walden-Martin Fan aily Medicine {WMFM) Cliric for about 3 years.
She really erjoys the variety of patients she sees at tae clinic. She is
warking with De. Tulic Walden today.

Own of the ¢aings Rosie likes about a family praciice clivic is the
differene ages of the mationts. They see young children, adolescents,
Widdle-aged adulis, and sonte older adult patients. They also sce an
Bsartment of health conditions too. 1t reminds Rosie 1o 80 ay up-to-dale
witk: ber continuing educalion units (CEUs}. Ske knows she needs 1o

stay cuwrreat witl: techrology and orocedures so tha: she can provide
the best care for her patients.

YOU WILL LEARN

i Pod —

To recognize and use terms related to the special senses.

To locate the structures of the spacial serses.

To understand and describe the functions of the speciai senses: sipht,
hearing, and balance.

To recognize disease states of the eyes anc ears, as well as Gasir
cavses, signs and symptoms, diagnostic processss, treatment,
orognoses, and prevention.

295



UNIT 1

Medical Terminology, Anatomy, and Physiology

treats, and halps prevent most eye-ralated diseases and disorders An oph-
thalmologist {of thui -MOL ¢h jist) is a healihears specialist in this field. An
optometrist [ap TOM ih trist} is a healthcare professional who measures and
evaluates viston and prescnbes commective solutions as neaded, Aithaugh glasses
and contact lanses used to be the only aptions to correct vision, corrective
SUrgary i NOW 2n accepted practice.

Autliology{aw des OL uh jes} is the healircare spacialty that diagnoses and
treats heasing loss and the diseases and disarars or the aar ralated t hearing.
An audiologist {aw dee OL ub jistj is a healtheare speviabist ir this field.

Otorhinofaryngelogy (ch toh rahy o 1ar ing GOL uh jee) is tha healtheare
specialty that dizgnases amd treats d'sorders of the ears, ncse, and throat
{ENT) The spacialist is an atarhinolaryngedogist {oh toh rahy nef lar ing GOL
uh jsti. .

INTRODUCTION TO THE SPECIAL SENSES

A medical assistant is responsible for performing a wide variety of
procedures in an ephthalinologic (of thuh 1-MOL it jik) or sterkine-
laryagologic (oh toh rahy noh lar ing GOL uk jik} practice {Box 13.1).
First, the medical assistant must be familiar with the normal anatemy
and physinlogy of the eyes, ears, nose, and throat. Learuing the funda-
mental procedures gives you a gaod knowledge base on which Lo build
advanced techniques.

There are iwo caregories of senses in the bady. There ave general
senses and special senses. The general senses have receplors scattered
throughout the body and gather information througl all areas of the
body. These are the gencral senses:

« Touch

« Pressure
Temperaturs

= Pain

The special senses have receptors that are conczutrated in ane erea,
Eack of the special senses has a complex organ with receptars to gather
stimuli and send the information to the bvain for inierpretation, The
special senses include the followirg:

VOCABULARY

binacular: kvolving, relating, or sesing with bath eves.

MEDICAL TERMINOLOGY
-ar: peitaning to

audi/o, acousfo: iearirg
bi-, hin-: tan

laryng/o: throat

-logy: study of

ocul/a, ophthalny/a: 2ye
oculfo: aye

apt/e, optic/o: visian
arbit/o: orbit

otfo: ear

rhinfo: nose

Tha offactory
small are in the upper part of the nasal cavity.

Tre sense of small is very sensitve, but it can easily bacome fatigueq. Whey
¥ou enter a roam you may smell a scent or odor, but within a fow "H'mté‘
you may not notice it any more. Thal 's sensory fatigua, ’

The gustatory {GUHS wh tawe eel sense 's the sense of taste, Therg 3 b
tastes: swaet, sour, bitter, salty, and umami os savory. Fating something Sty
at the and of a mea’ helps te brain form a memary of a moal,

—_—

Plory fn

Vision
+ Hearing
+ Equilibrium (balance)
'+ Taste
+ Smell

Senses allow us to experience our environment and then act op oar
perceptions. They also give the body information that ean prote
us from harm. This chapter covers the eyes, ears, and equitibrium,
See Box 13.2 for a brie{ description of the special senses of smell and
Laste.

ANATOMY OF THE EYE

The eye can be divided into the ocudar aditexa {OK yuh ler ad Nix
sua), the structures that surround and support the function of fe
eyeball, and the structuzes of the cye itself,

Ocular Adnexa

Each of our paived eyes is encased ir a protective, bory socket called
the erbit, Gur brnocular (buh NOK yuh lar) vision sends two slight’y
different images to the brain that produce depth of visien, Within the
orbit, a cushion of fatty tissue protects the eyeball, Only adout one-
sixth of the eye lies outside the orbit. The eyelid helps protect the ey
from trauma, The eyebrows help keep irvitants out of the eyes. Tha
eyelashes line the margins of the eyzlids and help tvap foreign particles
‘Pig. 13.1).

The conjunctiva (kun jungk TYE vuh) is a thin mucous membrane
thar liges the eyelid. It covers the vutside of the eyebali except for
the most central portion. The cerrica (KOR nee uh} covers the center
of the eyz. The awcns sccreted from the conjunctiva helps keey tae
¢ye moist. The eye blinks about every 2 to 3 seconds. Blinking causes
the lacrimal (LAK rub mubl) gland, located in the superior outer
portion of the upper eyelid, to sscrete lears. Tears move across the
eyes, cleansing and moistening the surface of the eye. Tears draid
into the lacrimal canals in the medial carver of the eyc. The tean
then drzin into the nasal cavity through the nasofacrinial (ney ok
LAK ruk muhl] duct. This is why when a person cries, the excess
tears ultimately empty into the nose, producing a watery nas
dischavge.

2 % 2E x £ e A% !

Last night lesie was complating a CEU 1egarding the senses Can you fist e
general serges e spocial senses? Can you thing of a phrase o sayirg that
may nalp vau renrember special ard general senses? Skare your i2as with
the class.
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CHAPTER 13 Sensory System

Eyelashes

Eyebrow

Lacriral canal

Nasolacrma’ duct

Eyelid

racrinal glanc

FIG. 13.1 Gotlar adnese. iFren Hetliny 3, Meaasus MK The Hueman Body in Realt and liness, ed 4, Philzas ph s,

2071, Saunders

Tt cornea weas arz of the Frst isa.2s to he t-ansplanted i1 1he homan bocy.
Corweal tzosplants 2te ~aw comeron. Lang-tern success £fiar corr2al imelant
sirgery is excellan

The extretecular (eck strah OCK yoo ler) rauscles attach the eyeball
1o he oebit ad move the eves. There see six skelewal muscles that heip
move the eyeball: four rectus (straight) aad two oblique (diagonal}
muscles.

Eyeball

The eyebail consists of three layers. The outermaost fayer is made up of
the white, opaque sefera (SKLAIR uh} and the transparent corea, The
sclera s a wugl, fbrons Uning that protects the eatire eyebsll lying
within thz orbit. [: is aso known as the white of the eye. The transparent
wriea covers the exposed onc-sixh of the eyeball (Box 13.3). The
“ornes acts like a window that allows Light to encer the eye, The cornza
tlso refraces, or bends the direction of Ught rays. afier they enter the
2y2 (Fig. 13.2).

The middie lavar is made up of the choreid {KOR oyd), the iris (EYE
tis), and the ciliary {SILL ih aiv ee) body {Box 13.4], The iris is the
elorzd porion of Lhe eve {Box 13.3). 17 is doughmul shaped, with the
cpening cf the piepil in the center, The ifs contairs muscles that regulate
te size of the pupil depending on the intensity of light. It becomes
smaller in bright light crd opens wicer in dim light. The ciliary body
contains both the ciliary muscle, which regulates the shape of the lens,
ad the citiney processes, which secrele aqueons (AY kwee us) limior,
iflle choroid is the vosterior portion of the midd:e tayer of the cye. It
5the eye’s vaseular (VAS kyuh 'er) layer. It conrairs many blood vesse's
that Supply nutvients to the outer layers of the reting (RET in oh}. The
thozoid also has a brown pigient that absorbs excess light rays that
tould interfere with vision.

Tre wvaa is e mitdlz, Lighly vasos arized ayer of L eye i iecludes the

fakow g structares: the s, the ciliery body, ard 2 croid

Peeple who eve alliisism AL £ iz uhmiwill have -edilisn pin' eyes. They
lack pigme=t i tizir san acd in tha iris o te eye. “heir 2yes apnzar dink o
red because witout a normally sclorad s, tha b oo vessals inside the ey2
shavy Tarc.gh the irs

MEDICAL TERMINOLOGY
-al: partaining to

blephar/fo, palpebrfo: eyel d
coenjunctivio: coniunctiva
conjunctiva {sing_lzr), conjunctivae {pl.rall
corne/o, karat/o: coi-ea
dacryoadenfo: lacrimal giand
extra-: Juts de

lacrimfo, dacry/o: \ears

nasfe: nose

ocul/o: eye

sclerfa: sclara




UNIT 1 Medical Terminology, Anatomy, and Physiology

Anterior chnambar
(contains aquaous humor)

Sclera

Lens

Vitigous
aumer

Ratina

Chorold
Sclera
Optic d-sk
Macula dulea
Optic nerve
A
FIG. 13.2 (A) The eysbalt viewsd froir: above. (B) Anisrior viw of the eystall. (Zron Shiand  Mastaring
Haalthcare Terminclogy, ed 8, St Lowis, 2016, Elsavier ) !
i
i
|
VOCABULARY . —
albinism: A condition hat leaves a person wish paia skin. light or whita hair, Rods sersa Fght with t=e belp of a light-sensitive pigment calted rhadapsr.
and 7ed ar ginkish ayes. Caused by a ganetic Mabiity to produce e Sigmant Thz bedy seeds vitamin A to procuce rhodapsin. i
melanir.

blind spot: A small area on the retina tha! is insensitive o Egiht. Whare e
opte rerve joins tie reting.
vascular: Hav ng (blood] vessa's that eonduct e circu'at:: lin. ids (b ood;.

XA, 50 8 review
of the anatemy of the eye and ear was a good refresher. What struclure in
the aye helgs requiata the shape of the lens? What structure in tha eye has
a brown calor ard is righly vascular?

The irzner layer of the eye includes the retina in the posterior portion .

MEDICAL TERMINOLOGY and the leas in the anterior portion. The delicate tissue of the retind¥ .
aqusfo: wale C(?;\:pose(l of light-sensitive neurons calied rods and cones, Ruds are
choroidfo: ssoroid h:ghl)l' scn‘sitive to Iight ard can function in dim light (Box 13.6). C?"""
eyelo: cifary body _functmn in bright light and detect color. Rods and cones convert figh' .
ito, iridfo: iris L!uo nerve impulses. These innpulses travel through the optic nerve ¥
iris (singutar), irides {pursl) the bra':n. wher.e they ave converted into images. ‘
maculjo: macy'a lutea During daylight, *he aea of the veting where light rays focus is calied

the macula lntza (MACK yao lah LOO tee uh). The joven (FOH #¢

papillfo: cotic disk - s .
wh} centralis ts an area within the nacula that only contains cones @

pupiltfo, carefo, corfo: pupil

retin/o: fetina provides the sharpest inage. There is 2 natural hlind spot in our visi??
sclerfo: hard where the optic disk is located. The optic disk is where the optic ner¥®
vascul/o: blaod vessel leaves the retina to travel to the brain. There are no light recepters I

the optic disk.
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o

"rg{e are bt TypEs of photorecaptors on the ratina. Can you ~ara thar bat?

izl e0BCEr detacts color? Whish receptar funetions 'n dim ‘ign?

The lens is a transparent, biconves (baky KON veks) body that
yelps focus sght afrer it passes through the cornes. “he lens and the
ey bedy divide the eye inta two cavities. The posterior cavity, which
;I:elwecn :he lens and rhe retina, contains the trausparent, gel-iike
drzaus (VET ree us) humer. The vitreous humor maiatains the shape
of the paster:or eyeoall. The anterior cavity, belween the cornea and
he lens, -s ‘led with 2queous humor, which i continuously produced
py the ciliary processes. Agueouss lumor helps maintain normal pressuse

within the eye and provides nutrierts 1o the iens and the cornza {see
Fig. 13.23. ) ‘

The pupil i3 the darl area in the center of the iris where the ligh-
confinues fis progress through o the lens. The lens is an avascular
{shy VAS kyub ber) steucture made af protein and covered by ar: elastic
assule. Tt i held in place by the thin strands af muscle that make up
e cifiary body. The fluid prodeced by the capillaries of the clary body
is cal'ed hhe aguieous hemor It noutishes the camea, gives skape o the
stesicr eve, and maintzing an optimem iztrascular {in truh OK yul
fevd prcssﬁre (0P, It normly drains through tiny veins cal’ed the
carals of Schlenimni, The aqueots humor civculates in both the anterior
d-mhe: {between the corea and the icis) aned the posterior chamber
ibehind the ir's and i froul of the lens). Between the lens and the retina
s fae vitreous huno which helds the choroid membrane against tie
wona to ersece an adequate blosd supply. The choreid is the vaseclar
memdan2 between the sclera and the retina, Ay damage to the retina
has the poteral ta cavse pactiak or complete blindness. The retina is
lie nev-o agly center of vision,

The lers of *5 sye dateens io adiust fo scrathing saer at a d'stance, 07 it

Hicees for close vision, Te procass by whien the lens Jattens or thesens
s shazz is called accommocarion.

ANATOMY OF THEEAR

The visible portion of the ear is ondy a snaall part of the actual organ
ofhearing. Most of :he sensory strecture lies didden in the tenporai
{TEM pe: ul') Sore. The cas is divided inte the outer, middle, and
g zar {Fig 13,30,

Outer {External) Ear

T2 outer ear consisss of the auricle (ORE ick ki), or pinea (PIN ruh),
This is the fleshy nar: of the ear that car be seen on tae side of the
kead, The next strecture is the externa’ auditory (AR dih tor ee} canal,
ﬂle tube <hat exterds feom the auricle ia to the fywitpmiic {tin PAN
ick} membrare (sardrum?.

The avricie collects sound waves and sends them down the auditory
nal. The skin that Enes the audilory caval contains munzerous Lair
Foiiicles and many rerve endings. Farwax, o ceruticn (sih ROO men},
Bseceeted by odified sweat glands within the exterazl aud:tory canal.

Both the huir end the waxy cerumen Lelp preven: foreign objects from
reachirg the cardrum. The canal has a slightly curved-shape ard is
approximately 1-inch {2.5-cm) fong.

Middle Ear

~he middle ear is ar air-Alled cavity that eentains three tiny bones
called the ossicles { AH sick kuls). The sssicles are named for thelr shapes:
v Malleus (MAL ee us) or namymer

< neus {ING kus) or anvi

+  Stapes (STAY peez) or stiveup

Tirv ligaments lik these taree tiny bonss to form a pridge fom the
tymaanic memb:ane to the inner gar. The ossicles transmit sound to
the inner ear through the movemen: of the stajes. Within the midale
ear is an opering for tae eustachian (yuin STAHY shoh o) tube, This is
a connection besween the ears and the throat, This connection helos
equalize pressare within the middle ear, Without equal:zed pressure in
the ear, hearing would not be possible. The tymparic membrane isa
thi, disc-shaped tissue that seals off the outer ear trom: the midd.e
ear. Sound waves conducted through the exteran; auditory canal hit
the sympanic memprane and sause it to vibrate. The vibrations are
picked up by ihe three ossicles and are changed fron: wr-conducted
sound waves 10 bone conducted sousd waves. The ossicles transmil
thz bone-conducted sovied waves threugh the middle ear to the oval
window, The oval window is a membrane that connects the middle ear
and the inner ear., At the oval window, thz sound waves move into the
fuds of the inner ear. The fuid motion exites zeceplors, chaaging the

FeeitoAL HINKING (0 8

Madan Jorgense, ag2 3, has an appeintr-sns with e, Wa'der Becase Rz
has A cat on 3is ear He fell oo a sprinklar vdiile =2 wzs claving - the yad
with his sige. Tae sprinklar cut ais ear, and Ms mother Erought aim in to s2e
i he might nead stiches Fasie claaned up e wourd, and now Msthan's
mather is halcing a gauze nplace .ntl [, Waiden cen see Nathar
What is the name of (2 cater ear? Wihat is the furziier 3f the outer ear?
Apswe- thesz quastiong in yaur own words.

VOCABULARY
avaseufar: Mot e.ppliad or associated w (h blaad vesssls.
biconvex: Having two autwa-d-curdng suifacss on & lens

MEDICAL TERMINOLOGY
bi-: twe

caruminfo; £3aruman, earwax

lens (sing.lar), lenses (nlual)
otfo, aurfo, auriculfo: zar
phak/fo, phac/e: lens

tympan/fo, myring/o: earcrum
yitre/fo; vitracus humar
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——
Outer ear Middle ear innar ear
N N
[ b ]
| 1 I
1 ] 1
1 1 1
1 1 I
i ] I
i ! Ossicles !
| : :
I
: Mallsus : SamicireLlar
i Incus || canais

Stapes
Auricle
(pinna)
Vestibular
\/ narve Cranial nerve Vi
/____ Cochlear (acoustic nerva)
/N narve
\-,\"‘\ >
Q\ . Cochlaa
COval window T Vestibule
Eustachian tube

Extarnal auditory caral
Mastoid process Tympanic membrane

External auditory impaus
£1G. 13.2 Anatomy of the ear. {From Shiand: Mastering Healthcare Terminology. ad B, St. Louis, 2016,

Elsavier.)

bone-conducted sound into sensorineural (sen sub ree NOOR uhl}

impulses.

MEDICAL TERMINOLOGY
audifo, acous/o: hearing
cochiefo: cachlea

-f¢: pertaining to

labyrinth/o: labyrinth, iner ear
ossical{o: ossicls

pharyng/o; pharyrx

salping/u: austachizn wwbe ar fallepiza t.be
staped/o: stapes

tympan/o: eardrum

vestihulfo: vestibuie

VOCABULARY

dynamic aquilibrimm: Relzting 10 balarce when movirg a: an angke or
fatating.

equilibriuny: A state cf rest e Ealance dus 10 tha eg.a’ action of Opposing
‘orcas.

sensorineural: Invalving the senscry neives, aspecially as they affect neanng.

Blalic equilibrium: Reiating {c bafance whan moving in & straight fine.

Hosne s CEU also covarec ihe anatamy of the ear. Can you name the thee
pssicles of the midd.e ear?

Innet Ear

Onee sound is conducted to the aval window, it is rransmitted I
structure calted the labyringh (LAB vh rinth), o the inner ear. 'l
inter ear is divided into the cochiea {XAH klee ah) and the semicircu
(SEM ik sur kuh lahr) canals, whicl are joined by the vestibule (V
tih byool}. The semicircular canals and vestibule function to maint
equilibriwm (ge kwuh L13 ree uh gt), The cochbea s responsible
the sense of heaving,

The grgan of Corti (KAWR tee), which contains the receptoss
sonnd, is located sithin the cochlea. It is made up of kaiclike sens
cells surrounded by sensary nerve fibers that forny the enchiear brit
of the eighth cranial nerve. Sound impuises cause the hairs Lo bend
rub against the nerve fibers, which infitate stinuli to t- -avel through
cochleay nerve e the brain for sound interprerazion.

The semicircuiar canals are responsible focevaluating the posi:io)
the hend in eelation to the poll of gravity. The three canals are positia
at right anglas to ene asether, oo different planes. When the head b
rapidly, these Huid-filled canals must rapidly adjust and send the infor:
tion (o the central nervous system {CNS). Tie CNS then mtctp“t-tﬁ
inforisation and initiates the desired response to maistin balance:
semicircubar canals detect dvnaic (dahy NAM ik) egnilibrivin. wi
the vestibule, two sactike structures lunction to establish the bady's st
(S1AT ik) cquilibiiun, With repetitive or excessive stimmulation 1©
equilibrivm receplors, some people become nauseated and may vo
This condition is knewn as wotion sewsitivity or motion sickness.
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PHYSIOLOGY OF THE EAR

Heave is a brief overview of how hearing takes place:
+ The organ of Corti, which contairs the receptors for sound, is iocaied
witkir: the cochlea of the inner ear.

Function

B
Gtructitre
External protaction

3 Sclﬁ‘ﬂ Light refraction it is made up of hairlike sensory celis surrounded by sensory nerve
b [Cernea fibers that form the cochizar branch of the eighto cranial nerve,
: 2 Sicod supaly S . e
[ (a0 . . . " + Sound ipuises cause the haizs 10 bend and rub agsiest the nerve
s Lignt aasorgtian znd -zgulation ef pucl #idth Hbers
) E : Secration of vitteaus fuid; ehanges the slape !

Giiary beey + The movemeni initiates an auditory imspulse, which travels through
of the lens . .

a0 ‘ fraci thie cochlear nerve onio the eighth cranial nerve.

- F W E o . . . . -

b fdens ",GH refraction o + The eighth crania nerve transmits the auditory impulse o the
shesingl iay8r Lignt “acaptor that trsnsfor™s Cprs signa-s medulia oblorgata {rach DURL ah ob lawng GAH twh).

irto na1ve impulses ¢ The impulses then travel to the thalamus {THAL uk mua s) and

I .*\'P,:_uds fiistingu'sn fight frem darc and perceive on to the auditory cortex of the temporal wbe of the brain.
i shapa and mover 2n? + The brain then interprets the auditory impuise nto audible (AW
b Fiares Co.or v'sion duh buh 1) sound and speech: patterns,
:cén'l.'al faves Area of sharpast vis'on » When this process does not work as it should, a person can suffer
“Meoila luisa Centar cf (e “atina; containg the fovea hearing loss, Box 13.5 explains kearing loss. Box 13.9 exnlains how
L eeriralis, the area of mast high.y acute hearing loss is tested.
; visior
| brenel owwannusdles - ave 2 ereha | S DISEASES AND DISORDERS OF THE EVES
1 -Cptic narve Ur'a.of a pait of nerses lhat‘ .ransmrF visLa AND EARS
- stmuh i {cranisl serve % the brain
taorimd. glards Frod.ce tears
fyalid Protects eye Diseases of the eye and ear are diverse and have many causes. Many

factors can be associatzd wilh eve and ear diseases and disorders. Thesa
diseases can involve te cells, tissues, and streclures of the eyve and ear.
Eve and ear diseases and disorders have a variety of causes;

v Microbial infections

} R « Malignant changes

Wodifiee from Danyjanoy | Hathclogy for the Raaltn-fiatsiad
Preipssions, Pirtadalpaia, 1994, Saundars

] + Corgenital conditions
E o S Plaase see Tables 13.2 0 1 3.9, which reler to common dingnostic
3 Can vo. dsftnu w :'e.|m_9q.‘_;rf;f.>rmr:, i you 0w words? tessing and therapeutic interventions for eye and ear diseases and
! o disarders.
i
i

PHYSIOLOGY OF THE EYE Common sig-s and symptoms of ey ard ezr diseases and discedars incude
2 folowng:

« Charger vision, barry ¥isgio, pan

* Cizriness, hezdachss

» Hearing cha2ngss

Hete is o brie” overvisw of how visien takes piace:

¢ Vision regnires Lgt and depends on the proper functioning of all
parts of the eye (Table 13.1).

* Avisual impubse begins with: the passage of ight through the comes,
whare the I'ghr is refracled or beat. Text conkinned on po 206

* Ther il passes through ihe aqueous humor and the puptl into e

lers. ) VOCABULARY

Thc ciiany rnscle adjusts the curvature of the lews to vefract the audible: Zapaite of beine heard

light zays again so that they pass outo the retina, auditory cortex: Tae reg on o° the cerebral cortex ta! fecaives ausitary c2ta

F-L.n.‘:lsed lizht triggers the photereceptar celis calted rods and cones. medulla ohlongata: The fowest £a't of e arain, contis .ous wis the op

Light enzrgy is converled into an clectricel impulse. o the spinal cord.

Tne electrica; tnpulse is sent Dizough the optic ferve to the vivual ocelpital fohe: i 'obe of the braiv lacated a: the ack of -2 skul Ealow

cortes {KOR e &} of the nccpital iQK sih puli tohi) lobe of the “e paretal obe.

braix. thalamus: The idcla part of the arain tougn which se1sory mMpwisas pass
to -eacl the c2rearal covtex,

visual cortex: Thz Jortion of the cerebral cortex af the brsin that rexaives
and arecesses irpu 38 fre the oplic nerva

The Srain interprets the light impuises, and a picture 1s created that
we perceive as sight,

Whan this process does not wak as it should, a person can sxperience
vefractive ervors i vision. Box 13.7 exolains refractive erears,
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Faur majcr types of refractive errrs rasult when the eye is unable to focus light
affactively on the ratina. Defacts in the shape of the eyeball can cause a refractive
arror. Most refractive errors can be corrected with corrective lerses, contacts,
or surgery [Fig. 13.4).

+ Hyperopia {haby per OH pe uh) [farsightadness). When light entars the eye,

and focusas bekind tha retina, & peeson has hypargpia. This disorder coeurs
when the eyebal is too short fram the anterior ta the postarior wall. An
individual with nyparepia has difficulty seeing abjects that are close.

Myapia (mahy OH pee ub (nearsightedness]. Myapra occurs when fight rays
antaring the eye focus in fant of the retina. This causas objects at a distance
ta appear blurry and du'l. Objects viewed at reading or working level are seen
clearly. This disordar ocours whan the eyebal’ is too long from frent to back,

An individual with myopia has difficulty sseing objects that ars far ﬂmy
distant. :

+ Astigmatism (uh STIG muh tz uhmj. Astigmatism ocoers when light
enteving tre aya are focused irregularly. This uswally occers barauss ¢
cormea or the lens is not smooth but has an irregular shape. its (ke augmpu
to fotus on ohiects sasn thrcugh a wavy piece of window glass.

¢ Prashyopia{prez hee OH pee wh. As paople age, the Jans of the eye hw
lass flexitle, and the ciliary mustles weaksn, When this bappens, Changr}
tha poiat of fcous from distance to near becomes d-fficult. This {5 g
preshyopia. The cordition results in difficulty seeing at reading Teval, PGDp
frsquent'y natice 2 change in their vision i their early 4Gs.

FIG. 13. 4 Refracnon arrors. A-tviyopia, B- Hyperoma CAshgmatlsm (Frem Herhhy B Maabius NK The
Huinan Body in Health and lilness, ad 4, Philadelphia, 2011, Saunders.)

Hearing Loss
Twa problems result i hearing loss. @ conduction problem and a senseringural
mpairnan’. Some :divicuals have oot condizors,

Conductive tkabh n DLHK <) hearing loss is caused by a problam that starts

in the external or mic:l'e ear and preverts sound vibraticns by the following:
* An ‘nabiily to pass threugh the external auditory canal

+ Limit:ng the mevesment of e ympanic membrans

* Ipterfering with the movement of bone-conducted scurd in the m-ddle ear

Patients with core'_ctrve heasing loss recaive 119 greates: benefi: trom a bearing

atd.

Sensarinewral (son suit ree NOO 3 uhi} hearing foss resilts froim an anoimality

of the organ o° Corti or awditory rarve. Sersorineural haaring loss causss inciude
the fodowirg:

e Viral infaction (a g, rubala, influenza, herpes)

* Lead trauma

¢ Ce-tain ototoxic foh tuh TOK sikl medica-ions

+ Prolonged exposuez t ioud noise {rpetitive noise in the workplase of b
mst)

Prestycusisprez buh KY0D sis)is progressive sanisoriressal eafness associat
with aging. This is caused by a raduclicn in the number of recepter cails at
organ of Corli. See morg iefarnation an oresbycusis in the d'seass ssctin
this craptar

If the sensarineusal hearing loss cannct be improvad oy hearing aids, an opti
i3 surgica'ly wsarting cochiear implants These are compiex devicas thet
etactriczl v pulsas to stimutate the aud 10iy necve. The hiain hen interpretst
Nerve ipuisas as sound. Cochiear mplznts bypzss damaged portions af the €
anc directly stimulate the auditory ~ave. The imglants da not create nom
hearing bu® provide increasad saurd for 3 person with grofcund or caple
tearig 10ss.

Mizad hearing loss :s a combinasion of corductive and sesary deziness Tl
type of loss can result For Lumors, tox ¢ leve's of certair medivaticrs. heredé
faczars, amd stroke.

VOCABULARY
ototoxic: A medici:e or substance cajabe of damaging cran:al nerve Yill o

the crgans of heasing and balance
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" qutfiometac (aw (e CH met 1i4) test mey ba dora in an otalegy o family
o c3 47 13 marormed by meriical assistan:s who beve razeived additianal

aurg. ﬁud!sme.'ry{aw'dee OM i t'28) measuies the lowast intensizy of sou~d
gy zual €30 hear {Fic. *3.5)

Testing can 32 cerferad as & trad tiona —anua Faaring test ar an aotirated
e Tostat testirg. 192 patient p'aces headphones ove- the 2ars. n the z.bimats
mode, tre patie™ is romptad te oress 3 aard autic a3 scan 25 he of she hears
aloe. The 2wwatages 2° gutamated Zesting are as fallows:

» Vo2e 2anpts avaicable ir mukipia languages
» Tasting requiies ess e 12 eamp el2
o The mecica ass.stantcan watch the progress on the and omess's L35 soresn

FHE 500 1000 2000 A0 8300 (LOGI 125300
L5 Fh Pt A Ak i

=P !

SR .- 12

FIG. 13.5 Avdiometrc testing Crom Prestor D, at al Kinn

Eac't ea- is testac by defivering a sngle ‘rec.ancy a* a speci'ic irtensity, starting
vath bow-freg. ey tones and [oing up to vary high frequercies. Patients are asked
6 s'gnal whe- they Fear & sound. Te results ara pricied on a gao, zated ac
audicgrar (AYY dee 5 gramy, or the med zal assistant enzrts the results on a graon
shee: (Fig. 1360 An edult with normat bearirg can hea” 1tna frequencies be.ow
73 decibe s, and childrer with rormal ~2arir ¢ car »aar :cnes selow 15 dectbels.

If n't'al screenicg incicatas a heat ng def 21, the provider ~ay reconmedl an
sppeintment wits an audislpg st foo audiometr's evatugtion. The svaluzton
teasists of a hattery of tasts a-d assesses the laval of weadir impairnent. The
assessmant includes esting the frecuercy, inensity, and audibil ty of sound
“his prozess takes anprox macely | nou-.

B

B

< 1wl
s Tha Medical Assistant, e¢ 73, 50 Lodis, 2017, Elseve')
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Dafinition

(FLOO reh seen an jee AH gruh fee}
fiuorescain staining
{(FLOC ren saer)
GUIMOSCopy

lgch ne2 AH skuh pee}
gphthalmic sonography
(0'f THALL mick)
apfithahnoscopy

{aft that MAE skub poal
Schirmer tear tost
[SHURR mur}

siit lamp examination

Term

amslar grid Tast ta assess central vision and \o help diagnose age-rolated macular dagenerstion (Fig. 13.7),

(AMZ fur)

diopters Measurement that quantifies refraction errors, ingluding the amount of rearsightednass {— number)

{PYE op turs) farsightedness {+ numbee), and astigmatism, :
fuarescein angiography Procedurs o corfirm rakinal diseasa Injection of a fluorescein dya intc the ey2 and usa of 4 camera tp g

the vessels of the retina.
Dye dropped into the eyss that ailows differantial staining of atnormalities of the comea,

Used to diagnosa glaucoma and 1o inspact cctlar movement.

Use of high-frequency sound waves '0 image the interior of the eye whan clowdiness of the lens pravent
oinar imaging technigues.

Ay visua! examiration of the interior cf te aye with an ophthalmoscopa.

Determines the amoun: of tear precuction; useful in diagnosing dry sys {xsrophthaimia).

Part of a reutine eye axarmination. Used to examine the fayers of the eya. Medications may be used to did
e puni's {mydriatcs, numh the ave {anasthet’cs), or dye the eye {fluorescein staining) (Fig. 13.8),

Elsavier.}

I
' i
—~+— | -1
- L +771
I~ ] o
1— !
I 1
f 113
[~
H
A B
FIG. 12.7 Arsier grid. (From Millar BG, Ashar B, Sisson SD: The Johns Hopkins Internal Medicine Boand .ﬁi_{
Review 20102011, &d 3, Phiadalphia, 2010, Moshy ) f‘;é
v,‘) s

FIG. 13.8 Slit lamp. (From Proctor D, et sl Kinn's The Medical Assistant, ed 13, St Louis, 2017,
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erms ‘Related to Eye Dnagnost:c Procedures—cont'd

Deflmtion

Measuremant of 107, Used in the diagnosis of glaucoma. In Goldmarn toriometry, the gye is numbed and
measurements ara taxer directly on the eye. In air-puff 1anematry, a puff of air is blown onte the cornea.

Test of hs sharpness of vision; alsa called the Snelien test. Norma vision is 20/20. The top figwre is the
nuraber of fast tha exarmnee is standmg from ma Snellen chart {Fig. 13.9}; the hottom ﬁgure Js the numbe; .

of feta nermal persen would be from the chart and sl be able to read the lerters If the result is 20/40 ’
lhe h:ghest ling ihat the mdmdual can read is what a persen wuh noremal visior can read at 40 feet

Derermmas the area of physmai space visible to an indwidual. A normal VF i is 85 degfees upwafd 75 degrees ‘
downward 60 degrees mward and 90 degrees wtward
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FIG 13.9 Snellen charts, (F[om Pfo-ctor D, et ai Kinn's The Medical Ass:stant ed 13 St. Louis, 2017,

Defmltlon ..

: oh rah fee}
‘ ?ﬁﬁcryuqfﬂerhmes!om s

s 2 oh sis toh rye NOSS tuh mes)
JehilEation of the eye
‘i” 00 kiee AY shun)

eration of the aya
1Ehvis uh RAY shun)
Bleration of the eye

ek san tur RAY skun)
—

Surgical repair of the eyelids; may be done to correct biephareptesis or
blepharochalasis

Suzure of the eyelids

Creation of an opening between the tsar sac and the nose

Remaval of the entire eyeball

Remaval of the ceatents of the eyebali, leaving the outer coat *he sclera) intact

Aemoval of the entirz coments cf the orait

From Shitand 3. Mastering Healthcare Terminology, ed 5, St. Lou's, 2016, Elsevier.
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ms Related to'Scl

Term Definition

amterior cifiary scleratomy JACS) incision In the sclefa to treat prasoyopia.

{sklair AH tub mee_

astigmatic karatotomy {AK} Corneal ncision procass that trests astigmazism by creating 2 roundsr comea.

{as tig MAT ick kair uh TAH twh mee} .

corneal incisinn procadure . Any keratotamy pracedurs in which tha comaa s cut to change shape, thereny chrectmga ¥
tefractive ercr. =R

corneal transplant Transplantation of comeal tissue from a donar cr the patient's own (autograft) comea, Mas("ﬁi“ :
eithar full- or partal-thickness grafts; also callad karatopfasty [KAIR uh toh plas tee), : “'. :

flap prosadure Ary orocadure in which 3 sagmeet of the comea is eus as 3 means of access to the SW
telows (LASIK). ;

laser-assistad in-situ keratomitausis {LASK) Flao procecure in which an excimer laser is usec to cemove matarial undar the corneal ﬁap,_*:

(kair ua toh mih LOC sis) Corrects astigmatism, myap'a, ard hypesapia {Fig. 1310},

photorafractiva ksratectomy (PRK) Treatmant for astigmatisr:, syaaropia, and myogia that uses an excimer laser to reshaps

foh toh 1ee FAACK tiv ka'r Lh TECK tuh mee] cornea. r 3

Cormnea w

=2 2
N N\

FIG. 13.10 LASIK procedwe. (From Skiard. Mastering Healilicars
Terminclogy, ed 5, St. Louis, 2018, Elsevier}

From Shiand B Mastering Healthcare Tanminelogy, €d 5. 5t Louiis, 2018, Elzevier.
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Definitlon

pataract extracion Reraval of the ans ‘¢ ezt celaracte. May b2 infracapsular cataract @xtractica iCCE;, in wh.c' the entire lens
w and capsule ase removes, o extracansular cataract extracticn FECCE) in winich the lers carsy e ig left in plase
e {Fig. 13.171.

j,;.,»am;far fonses (10is) Useo° an atficial lsas implanted beh'nd the iris anc ia frant of the ~atu-al abrormal lens i Weat myopiz ard
i trub OK v fa?} hyperapia. Also caled implaniabia conitact tenses (iCLs).

?ﬂgmﬂfris?fwarion ang aspiration of Visinn corraction done troug” the deslrosiic and rengval of tie conten:s cf ths capsula. Conte s are orcken
Hpatgract inza smat pieces and removzd by suction

{izykeh es srof sih Fh AY snun)

EXTRACAPSULAR INTRACAPSULAR
CATARACT EXTRACTION CATARACT EXTRACTION

. Pestericr lens
. . capsJtle remains

Lars and arteror tens and antire
capsule remcved capsula remaved

FIG. 13.11 Ca-aract axtragiion. {From lgnatavicius 02 Workenan ML Medical-Surgica! Nursisg: Cntica?
Q Thinking for Coflaborative Care, ed 6, Philadephia, 2071, Seunders

From Stitar o B: Mastedng Healthcare Terminclogy. ec 5, St Lous. 2015, E savier.

Byt
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Tarm Definition

coregplasty Swaical repair to foar an artificia,
{KOAE ge oh plas tee] pugit.

goniotomy Inciston of the Schiamm canat to

corract glaucoma. Provides 2n exit
far the squeous huror,

{oh nee AH tuh mee]

lasar peripheral iidatomy A provider creatss a sma'l ha'a in tha
(o RUF er ubtir ih DET ifis using a laser, This allows fluid to
11 mes} tiow out th-ough the iris, which will
retieve the pressure in the eyve.
trabeculatomy Incision of the araital network of the
{trf: back kyoo LAH twh gye o promote intracoutar
mae} girculation and deciease 10P.

Srom Shiland B: Mastering Healthcare Terminalogy, Bd b, St. Louis,
70118, Efsavier.

Term Definition

oloseopy Visual examiaazion cf tha extarmal

(oh TAH skuh p=e)
memtyare using an otoscops

Measuremant of perception of pur2
tonas with extraneous soust ssreavied
ot

athod of distingsishing conductie
from sansorneural hearing loss

Measuremant of the &bility to hear and
understard spaecn

Measwament of the coirdition and
mehility of the eardrum: the gragh is
cal'ed a tympanogram

Test that uses oloacoustic amissions
(GAFs) measured by the insestion cf a
preba inta the uaby's ear canal, and
auditory brainstem response {ABR).
which invalves tha placament af faur
alactiodes on tha bapy's head o
measura the shange in electrcal
activity of tha brai~ i~ resperse to
sownd woite e bavy is sleeping

patl-od of testng auditory acaity

pure tone audiomelry
|ah dee Al me? tree)

Rinne tuning fork test
(M4 nuh}
sueach audiomelry

tympanamelry
{im pan NAK muh tcze)

Universa! Wewbani Hearing
Screanfng (UNHS] lest

Webar tuning fork test
{A/E3 ur)

auditory canal and the ympanid’ B

Medical Terminology, Anatomy, and Physiology

Term

Definition

retinal photocoagulation
{RET jn uf foh toh kob
agq yoo LAY shun)
sclaral buckling
{SKLAIR ul BUCK ling)

Destruction of retinal [esions using light
rays to solidify tissue.

Reattachmant of the retina with a tryny
and a siicene spange. Tha procedure

pushes the sclera in toward the reting i
sear. Includas the removal of fluid from
tha subretival space (Fig. 13.12)

vitrectomy
{vi THEK tuh mes) humor.
Ratlral
taar

Encircl
band

FIG. 13.12 Scleral buckkng (From

5, Philadalphia, 2011, Saurders)

Detached
retina

Silicone
sponge

Removal of part or a4 of the vitreaus

ignatavicius DD, Workman ML
Maddical-Surgical Mursing: Critical Thinking for Coliaborative Cara, €8

Fran Shiland B: Masreriig Haalthcare Terminology, ed 3, 5t Louis,
2016, Elsoviar

Eront Shilang B Mastering Healihcare farminology, ed 9, St. LOUS
2016, Elsavie:
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_'s Related to Therapeutm Interven'tlons of the Ear
Definition . - ST
Implantad device that assists those w::H hea1ng !nss by elecmcall\‘ stlmulat'ng the cochlea {Fig 13 13} : .'

Eectronic device that amphﬂas smnd -
Her-cwal o! the mastmd prucess usuai yto traat mtraclab mastmditts

S urgical or plastie repair and/or reconstriction bl the éktemal eg’h S

Ramovai of the third dssicte, the scapes', fmm’the middle gar. Déhe ti}'coﬁact mdscl'msis.

marr‘tam the opemng (F|g |3 14) also calied a m/nngosmmy(mlr mg AH stuh mepi
(ncision of an eardrum; a: 50 cal ed 3 myrmmrr'my(mlr rmg AH tuh mee),

" Audifory
fG.13.14 Tyrnpamstomy tube in place From Swartz M Textooo-'a
of Physical Diagnosis; éd 7, Philadelphia, 2014, Saundefs)

pOCessor

G: 13.13 Cochlear implant. (From Shiland: Mastering Healthcare
inology, ed 5, St Louis, 2016, Elsevier,)

om Shiend 3; Mastering Heelthoars Terminology, 82 5, St Lou's, 2016, Eisevie-.

D[SEASES AND DISORDERS OF THE EYE halo inages aronnd lights and have increased sens'tivity to glare. [ left

RO untreated, cataracts ultimately can lead to blindness,
- Lataragt

"A catarac: (XAT uh rakt) is 2 cloudy or opaque area in the aormally
- cleat leas of the eye. The cloudiness blocks the passage of light into the VOCABULARY
o “Teling, causin g impaired vision. A cataract scatters light as it passes
_i thl0L131 the lens, preventing a sharply defined image from reaching the
- Teting, This results in blurred and dimmed vision (Fig. 13.15).
" A patient may need 2 brighter reading light or may hold objects
- closer to the eyes for better viewing. Coutinued clouding of the leas Eticlogy. Most cataracts develop slowiy and progressively because of
maY cause diplopia (dik PLOH pee uh). Patients with cataracts report catural aging of the iens of the eye, Generally, cataracts occur after age
ifieulty wiry night vision (npcralopia [nik t] OH pee uk}). They see 60. Cataracts may result from injury to the eye, exposure 1o extreme

diplopla: A pathelogic condisios cf visior where a single obect i3 sean as
two. Doubie visier.
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FIG. 13.15 Cawract. (From Back JM, Hawks JH, Keene A Medical
Surgical Nursing: Chnical Management for Positve Qutcarmes, ed 8§,
Philadelphia, 2003, Saunders.)

heat or radiation, or inherited factors. With advanced cataracts, the

pupil of the eye appears white or gray.
Risk factors for deveioping cataracts include the following:

+ lncreasing age

+ Diabetes, high bloud pressure, obasity, unprotecied exposure to
sunlight

- Previous eye surgery, injury, inlamimation, or prolonged use of
corticostercids

+ Smeking or excessive alcohol consumption

Signs and Symptoms. Sigrs and symprems of cazavacts may include

the following:

+ Cloudzd, blurry, dim vision

«  Sensitivity to light and glace, d:fliculty with night vision or night
driving, seeing “halos” around lights

+ Double vision, especially in just one cye

+ Brighter lights needed for reading, and fading or yellowing of
colars

Wher a cataract is first forming and is scwl, it may uet disiurh vision.

Bu: as it increases in size, vision loss will hcyease and becoms more

noticeabile.

Diagnostic Procedures. When the patient's vision becores distosted
or appears to be deteriorazing, the provider should ticlude the following
proceduees for diegrosis:

v A visual acuizy test. This snould be dane 1o get any idea of a person’s
overall ability to see.

A stit-lamp examination. This aliows the provider to examine the
structuees at the front of the eye using 1 combination of & low-power
wticroscope and high-intensity light, The light shines into toe eye
as i stit beam. (See Table 13.2 and Fig. 13.8.)

- An exanination of the retina. Medication is dropped into the eye
to dilate {make bigger) the pupil. This makes it easicr for the provider
to cxamine the retina,

Diagnostic procedures for cataraces are riost often performed by an

ophthalmologist.

Treatment, The sympionis of early cataracts may be improved with
new cyeglisses, brighter lighting, and astiglire sunglasses. 1f these

——
measurss do not help, surgical removal of the lens is the only ffeg
treatment,

Surgery is performed as an outpatient procedure in g cling
hospital. After the eye has been numbed with a local anestheg
clouded lens is removed. Then an atificial intraccular lens {ioy
positicned in the same place as the natural lens. The procedure ™
takes 15 minutes, and the patient typically can leave the facility ,
1 hour. Vision gradually improves and stabilizes within abouy 3
weeks. Once vision stabilizes, the patient should be fitted wig,
corective lenses to muatcl: the improved viston. (See Table 134
Fig. 13.10)

Patients should be aware that they will not be able to drive |
cieared by the ophtaalmologist and tha: they may need help at},
until their visior is clear, As witiy any surgical procedure, there iygp
a risk of infection or bleeding. Cataract surgery also has a risk of r,
detactument. This is wher: the retina pulls away from its notnal pog
at the back of the eye. Follow-up appointments may be necessar
the first month. '

Prognosis. The prognosis for cataracts is good if surgical interver
is done once the cataract has noticeably changed vision. Full ree
is common. The prognosis is not good if surgical intervention i
completed once the cataract has changed vision. If the clouded le
not replaced, blindness can occur,

Prevention. The foliowing neasures can be put in place to re

the risls of developing cataracts:

+ Schedule reguls: vision examinations. The sooner a catar:
detected, the better,

+ Manage other health problems such as diabetes or medication:
may increase the risl of cataracs.

«  Eat a healthy, nutrient-rich diet. Lots of fruits ard vegetabl
varying colors will suppiy the body with antioxidants, which
maintain eye health.

+ Wear sunglasses to protect the eyes from ultraviolet light.

Do nat smoke or drinlcalcohol to excess. These activities car inc
th= risk of developing cataracts.

Jason ¥ y tG have his bl
cranam. While he s chating with the phyebclomisz, ka2 mentions that his v
is & | tth2 Liurry in his <ight eye He was wondering if Or. Walder had a mon
to lock at it today. Fosia brings Jaser bask to an exam room and pregs
ream far D Walden.

Cr, Waiden tocks at both of Jasos's eves ard ¢oes sea an area tha
Iitiie loudy What mich: D, Waldien be seaing? What snenialty provider ¢
shg refer Jasan {7

Glaucoma

Que of the mos: common and serious ey disorders is a gro
diseases known as glaucom. Glaucoma is characterized by ind
intraccular pressure (1OP), which dumages the opiic nerve. 16 gl
is ol treated, it can cause biindoess. [t rarely accurs in: pzople yo
than age 40 and usually is seen in individuals older than age 60, Glau
is ore of the leading causes of blindaess anong African Americ:
is estimaled that mere than 3 mitlion Americans have giaucon:
only hall of those know they have it

Etiology. Glaucoma is the result of damage to the optic nent
nerve damage is vsually tetated 10 an increased pressuve in th
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hat CRUSES tae tncrensed pressuce is still unknown. Glaucoma can

Lit famnilies, so heredity cag be an influence.

i (e eye, e ciltary body constantly produces acueous humer,
e should clreulate fzely between the anterior and posterior chamoers
Sfheer Eventually the fluid snould smpty into the gerem_l circulazion,
A bealthy e is Alled with fiuid 0 maintain the shape of the eveball.
1 those with glaucoma, over tinze Puid builds v, This results in increased

essure i Lhe eyes which affeczs tre bicod supply to the retina and
ucnerve. There are wo win types of glancoma: open-angle glaucoms

1 angle-closure glaucoma,

Ris« factors for developing glaucoma tchuds the following:

Having high intraocular pressure

. Reing over &g €0, having & family history of glaucor

. peing African American or Hispanic

Having other medical conditions such as diabeszs, haart ciseass,

high blaod pressure, ot sicide cell anemiz  *

. Havirg bad eye surgery o injury i the past

Signs and Symptoms. Patients can have chronic oper-avgle glancoma
foralong tome before sympors occur Early aztection drough regular
eye exams it imcdude TOP mewsurersents s imporant o prevan
permanznt ¥ision Jass. Signs and symptoms of chronic glaocoma include
tae Bollowirg:

. The need to charge eveglass prescriptions frequencly

v & ess of peripheral vision (ofien called “tuinel vision”

+ Mild bzadlaches

-ired adapration to the dak

+ime
Atz closed-cngle plavconca has mare obvious synipoes:

v Severe pair and headachas

¢ hllararation, sensitivity ta light, and sezing halos aroand Lgints
if lelt wntreaced, soute glanzama can canse nerazanent blindnass in e
matrer o days (Fig. 13,10}

Diagnostic Proceduras. The provider should review the patient’s

medica hisiory and performi a comprzhewsive eye exam, They qay

perform tae falowing tests in addition to & regilar eye exinm

v Tonomaelry, heasiing tne intreocalar pressure ([OF) of the eye; see
Table 3.2

+ Testing the opric nerve for damage

 Visual fiald fest (VET), checzing for aveas of vision loss; see Trole

13.2

Gonimscopy, fusnectng the drainage angle of the eye; see Table 13.2

Measu-ing corneal Lhickness

Treatment. Ouce damage 5 done to the opiic nerve, it cannot e
reversed. Preverting damage to Kae optic nerve is the goal of wlascor
treatmenl. Lowering pressure in the eye will help to prevent danage.
legukar checizuns and eye exams are part of the treatinent plan. Also,
trediops Lat ne.p improve flnid drainage or decrease the volume ot
Ruid in the cyes wiil 3elp 1o decrease eve pressure and stow the progres-
sion of the diszase. There ace a number of diffsrent eyedreps tnal cen
be prescrined, but a'i of them work Lo decrease intraocwias Hressure,

In addition 1o eyed-ops, oral medications may be prescribec. Laser
stigery, filicr ng surgery, and deainage tubes may be used to help lower
¥ presse.re in Cawonic glacor See Tabre 13,6 for adéitional inforva-
bouw en glaucoma vrocedures.

In closec-angle glaucoma, medicazions o lower 10F are prescribec
30 that sirgery can be performed to creats a chanae. for acueous Aaid
W circulie. This is a medical emergency hecause the pressuce st be
telieved swithin a fow hours or perimanert vision damage occurs. A
Frocedure called a taser periphevan iridotormy may be performed. See

1ble 13.6 for additiona! information,

Glaucoma

FIG. 13.16 Glaucoma From ithe National Eye Instiute Age Relates
Macular Deganaration: What You Shoul? Kriow, 3sthasda, MO, Mat anal
nstuiase af Health

Prognosis. With proper Lrzatment, patizt compliance, and earky
detection, the vprogrosis for chironic glaucoma is very goed. For acute
glatcoma, brmediate trealinent is necessary o 1aintain eyesight,
Without immediale teatment, te prognosis for maintaining sight is
poar.

Prevention. Preventing high eye pressure and slowing the progression

of glaugoma is the goal. The followirg behaviors can Lelp with the

prevertion ang treabment of glavcoma:

« Eal a healthy diez, rich in natriznts. Lots of fruits and vegetablzs of
a various colors will Lelp ntaintzin eye health,

+  Exercise safely and within the proper level of filness. Contact the
provider before swrting an execcise prograi.

+ Limit cafteine, bul érink Auids throughout the day.

+ Sleeping with the head slightly clevaied {aSoat 20 degrees) tw reduce
eye vressure.

+ Take ali pruscribed medications as dizected by the provider,

+ Relaxation therapics may be etfective in Landling stress.

i

Macular Degeneration

The eacula liiea is the part of the reting near the optic nerve, nad it
defines the center of the fizld of vision. Macular degeneration is progres-
sive deterioration of the macula lutea, which cacses loss of central
visior. The patient can sze only the edges of the visua: feld (Fig. 13.17;,



UNIT 1 Medical Terminology, Anatomy, and Physiology

Fi3. 13.17 Macular deganeratiors. {From the National Eye Instiute:
Aqga-Related Macular Degeneration. What Yoir Showld Know, Bethesda,
MO, National Institutes of Haalth.)

The condition affects more thar 10 million Ameticans and is a leading
cause of blinduess in persons older than 50.

Etiology. Two types of macular degeneration can oceur, The dry form
accoun’s for most cases; it is painless and develops slowly, afecting
sharp vision over time, so that reading and other activizies that require
fue, detailed vision become impassible, Doy macular degeneration is
caused by the breakdown of light-sensitive cells in the region of the
macula,

Wel ntacular degeneration causes severe vision lass and kas a rapid
anset and progression. Wet wacular degeneration is seen when new
blood vessels behind the retina form aud then leak blood and Huid into
the macula,

The cause of both diy and wet macebyr degeneration is anknown,
The wet condition develops i people who have had the dry form of
the chisease.

Risk factors for developing mecular degeneration jnclude the
foliowing:

«  Age. lLis most common mn people aver 63 years old.

+ Race. Macular degeneration is more common in Caucasians than
in any other race.

«  Cigarctic smoking or being around cigarette smoke significantly
increases the risk of macular degeneration.

- A family history of the disease, obesity, and existing cardigy,
disease can also increase risk, "

Signs and Symptoms. Symptoms of dry macular degeneration %

over time with no associated pain. Other signs and SYMptorg

include the foliowing: ey

* Visual changes, includir.g straight lines that seem bent, loss of
vision in one or both eyes

+  Need for brighter light when reading or performing t:mks.di{ﬁuﬂl
adapting to low light, increased blurriness when reading 4

+ Fading of bright colors, less contrast in colors

+  Difficulty identifying faces or detail

Symptoms of wet macular degeneration develop quickly and Progreg

rapidly. Other signs and symptoms miay include the fallowing:

* Visual changes, inciuding stiaight lines that seem bent, loss of cep
vision in one or both eyes

A distinct blurry spot o blied spot in the field of vision

» Rapid onset of symptoms and rapid progression of symprom;

+  An overal! dimness in vision

+  Fading of bright colors, less contrast in colors

ey

ral

Diagnostic Procedures. The provider will review medical histary
and complete a comprehensive eye exam. To confinm macular degenen.
tio:, the provider may do several additional tests:

+  Examinetion of the back of the eye. Pupils will be dilated and the
retina of the eye is examined. The provider is looking for fluid,
biood, or a speckled area caused by drisen. Drusen are sinall, yellowih
deposits that form under the retina of the eye,

+ Testing for central vision loss using an Aiusler's grid, See Table 13}
ard Fig. 13.7 for more information

+  Fluorescein angiography. {See Table 13.2.)

+ Oprical coherence tomography. This imaging test is used to detait
cross sections of the retna. [t distinguishes arcas of thickening,
thinning, or swelling of the retina. This test is often used to observe
a patient’s reaction 10 macular degeneration ceatment.

Freatment. Treatment for meacular degeneration is designed to help -
slow the progression of the disease, preserve existing visios, and possibly
recover sonte lost vision,

Dry racular degenecation treatments  may  include the
fo'lowing:

+ Low-vision reliabilitation, Macwlar degeneration does not affect
peripheral vision, just central vision, Patients with dry macda
degencration may find benehits in working with « low -visin
rehabilizz tion specialist or accupational therapist who may e able
to help patients adapt 1o their changing vision

+ Antioxidant-rich foods may conzribute to eye health. Fruits 8%
vegetables of varying calors are high in antioxidants—the mor
color, the more antioxidants. Supplements for lutein, zeaxanthin,
zine, and omega -3 fatty acids may be useful, Also. proten rich foods
contain zing.

Wet macutar degeneralion treafiments may include the following:

+ Medications to stop the growth of new blood vessels. Examplesa®
bevacizumai {(Avasting, ranibizimoab (Lucentis), and aflibercept
(Eylea). These medications ace injected divectly into the eye aboul
every 4 weeks to be beneficial. Some partial recovery of yision &
blood vessels shrink is possible.

+ Photodynamic therapy. A riedication is injectet inta a vein in the
arm, which passes icto the blood vesscls in the eye. A specinl foct
laser is shined onio the abnormal vessels in the eye and the sl
closes, which stops leakage behind the vetina. This may improv
vision andt delay the progression of vision toss.







