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Chapter 1

Il Eves and Ears

Section A Medical Terminology

Part I Combining Forms, Prefixes and Suffixes

Leam the following combining forms that are pertaining io the eye and ear, and try to work out

the meaning of the terms given.

Combining form, Meaning Terminology Meaning
prefix and suffix
choroids/0 choroids choroiditis inflammation of the choroids
fk 4 &
choroidal pertaining to the choroids
choroidectomy surgical removal of the choroids
[ ikoroi ’dektomi ]
cili/o ciliary ciliectomy
BRI [ isili’ ektomi]
cilioretinal
[ isili’ retinal |
ciliospinal
[ silis’ spainal ]
corne/o comea corneitis
R
comeal
corneocyte

[ ' komissait ]
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Combining form,
prefix and suffix

Meaning

Terminology

Meaning

blephar/o

dacry/o

ir/o

lacrim/o

mydr/o

ocul/o

eyelid
iR S

tear duct

HE

irs

Lk

tear

enlarging
BeK

eye
HR

eye

blepharedema
[ blefori’ dimeo]
blepharitis

blepharotomy
[ blefa’ rotomi |

dacryoma

{ ideikri’aums]
dacryorrhea

[ \deikria'riza ]
dacryostenosis

[ deikrioste’ nausis |

iritis

[ \aio’ raitis ]
iritic
[aio'ritik ]
iritomy

(i’ ritomi ]
lacrimal

[ lzekrimol ]
lacrimator

[’ laekriimeito]
lacrimotomy

[ Jeekri' motsmi ]
mydriasis

[ mi’ draisis ]
mydriatic

[ midri’setik ]

ocular

oculist
intraocular

[ intro’okjuls]

ophthalmology

[ iofeel molodsi ]
ophthalmologist

[ 1ofeee’ moladzist |
exophthalmos

[ |ekSOf'981In93]

-edema, waltery distension

surgical incision

oma, new thing produced

overabundance of tears

constriction

agent promoting tears

of the lacrimal sac

enlarging of the pupil

intra— , inside

protrusion of the eyeball
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Combining form, Meani i
ming eaning Terminology Meani
prefix and suffix
opt/o vision, eye optic
HAh. R optometer
[op’ tomita]
optometry measurement of
[ op' tomitri ]
presby/o old age presbyopia opia, vision obstacle of
B [ \pri’ :sbi’ supis ]
presbyopic
[ ipri’:sbi’supik ]
pupill/o pupil pupillary
:: &N
pupillometer -meter, instrument
[ ipjupi’ lomita]
pupilloscope -scope, instrument
( pju:’ pailoskoup ]
retin/o retina retinopathy -pathy, disease
L [ reti’ nopai]
retinitis
subretinal
sclera/o sclera sclentis
TR episclera epi-, outermost layer
[ iepi’ skliara]
uve/o uvea uveitis
REEE uveitic
uveal
-opia eye, vision hemianopia an-, negative
R, ®H [ \hemis' neupia) blindness in half the visual field
hyperopia farsightedness or
[ haipe’ raupia]
-opsia vision heteropsia heter/o, unequal
A [ heto' ropsia]
acous/o sound, hearing acoustic
Ui acoustics




BR

Combining form, Meaning Terminology Meaning
prefix and suffix
audi/o hearing audiology study and treatment of heanng disor-
Wr [odi’ oladsi] ders
audiometry
audiometer
audiv/o hearing auditory
oy audition
aur/o external ear aural
(6 B aural discharge
aurinasal -nasal, pertaining to the nose
[ ;o' neizal]
cochle/o cochlea cochlear
[ "koklis] [ 'koklia]
Hig retrocochlear retro-, behind
[ retrau’koklia ]
cochleitis
labyrinth/o labyrinth labyrinthitis
HH KR [ lborin’ Gaitis ]
[ \lzeboring ] labrinthectomy
[ ileebori'Gektomi]
labrinthotomy
[ \laeberin’@otomi]
ot/o ear otoscopy visual examination of
B [ o"toskapi]
otorhinology " study of the ear and the nose
[ \otari’ noladzi ]
otic
staped/o stapes stapedectomy
ia- o [ steipi’ dektomi]
stapedial
[ sto'picdial ]
tympan/o eardrum tympanic
(H)EZE [ tim' peenik ]
tympanostomy -stomy, placement of a tube
[ \timps’ nostami ]
tympanometry -metry, measurement
[ timpo' nomitri)
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Combining form, Meaning Terminology Meaning
prefix and suffix
vestibul/o vestibule vesbular
HigE [ ves'tibjulo]
vestibulotomy
[ ves;tibju’ Iotomi]
vestibuloocular pertaining to the vestibule and the eye
[ vesitibjulo'sukjulo]
-cusis hearing anacusis ana-, lack
U784 [ i@ns’ kjusis ]
presbycusis
{ prizsbi’ kjussis ]
-otia condition of the ear ~ macrotia unusually large ears
HE [ me'kraufis]
microtia
[ mai'kraufis ]

Part [ Exercises

A. Give the meaning of each of the following combining forms, prefixes and suffixes and
provide an example word for each of them.

. staped/o
. dacry/o

. come/o

scler/o

cochle/o
ophthalm/o

vestibul/o

. -opia

O 00 3 N W B W N

. -otia

S

. -opsia

. Write a combining form for each of the following words and give a medical word with the
combining form.

=

1. eye




O 00 ~1 N o bW

]
=

@]

. hearing

choroid

retina

eyelid

tear

external ear

eardrum

ear

. inner ear

. Match Column One with Column Two.

Column One
mydr/o
pupil/o___

uve/o
presby/o_____
cii/o
ir/o___
opt/o_____
acous/o____
-cuisis__
-otia____
choroids/o___
ophthalm/o_____
blephar/o____
lacrim/o_____

labyrinth/o

(1]
(2]
(3]
(4]
(5]
(6]
(7]
(8]
[9]
[10]
(11]
[12]
[13]
[14]
[15]

Column Two

old age
iris
eye, vision
sound , hearing
enlarging
pupil
ciliary
uvea
tear

labyrinth

eyelid

hearing

choroids

condition of the ears

eye

D. Write a medical word for each of the following definitions.

1. measurement of hearing

2.
3.
4.
5.
6.
7.

8 . inflammation of the iris

9.

inflammation of the inner ear

pertaining to the eyes
swelling of the eyelid
muscle of the stapes

visual examination of the ear

surgical removal of a portion

of the ciliary body

pertaining to tears
[— 6 [R—




10. inflammation of the cornea

11. surgical incision of the blephar

i2. cells having the feature of comea
13. swelling of a blocked tear duct

14. physician specialized in the eyes
15. abnormal small ear

Section B Readings

Passage One

Lead-in

Why can we see? Why can we hear? These kinds of capabilities are attributed to the important
sense organs of eyes and ears. Without their normal work, one would become blind and deaf. The
case is that every one wishes the excellent talent of the two organs, but he can’t know clearly the

anatomy and physiology of them.This text will lead us to the marvelous places the nature gives us.

Eyes and Ears

Choroid

Optic nerve

Vitreous —
humor ligaraents

1 . Introduction

As we know, the nerve cells that carry impulses from a sense organ or sensory receptor area,
such as the skin, taste buds, and olfactory regions (centers of smell in the nose) , to the brain are
called afferent sensory neurons.

The eye and the ear are sense organs, like the skin, taste buds, and olfactory regions. As suck,
they are receptors whose sensitive cells may be activated by a particular form of energy or stimulus in
the external or internal environment . The sensitive cells in the eye and ear respond to the stimulus by

initiating a series of nerve impulses along afferent sensory neurons that lead to the brain.
—_— 7 —



No matter what kind of stimulus is applied to a particular receptor, the sensation felt is deter-
mined by the regions in the brain that are connected to that receptor. Thus, mechanical injury that
might stimulate receptor cells in the eye and the ear would produce sensations of vision(flashes of
light) and sound (ringing in the ears) . Similarly , if one could make a nerve connection between the
sensitive receptor cells of the ear and the area in the brain associated with sight, it would be possible

to perceive, or “see,” sounds. This chapter will be concentrated on the sense organs such as the eye

and ear.
II . The Eyes

The eyes function as the body's organs of sight. Like other sensory organs, the eyes are designed
to detect stimuli in the environment and to convey information about these stimuli to the brain. Sen-
sory receptors in the eye respond to light and to shadings of darkness and light. Within each eye,
specialized structures use the shadings in reflected light to generate a point-by-point reproduction of
objects in the visual field. Vision results from the interaction of these structures with a network of
nerve cells that convert light energy into electrical impulses for transmission to the brain. In the
brain, the two-dimensional reproductions generated by each eye are integrated to produce a single,
three-dimensional image of objects in the environment.

The adult human eyes are globe-shaped structures, each approximately one inch in diameter.
Both eyes are set in bony sockets, called orbits, in the skull. Each eye consists of layers of special-
ized tissue surrounding two liquid-filled cavities . The main structures of the eye are illustrated in Fig-
ure 1-1 and described in the paragraphs below.

The Sclera

The white outer layer of the eyeball is called the sclera. Composed of collagen and other con-
nective tissue, the sclera forms a tough outer surface that protects the inner structures of the eye from
injury. At the front of the eye, the sclera forms a transparent, domed structure called the cormea. The
comea has a curved surface that serves to focus light coming into the eye. In addition, the comea
protects the front portion of the eye from injury.

The Uvea

Lying immediately below the sclera is the vascular layer of the eye, which is called the uvea.In
addition to supplying blood to muscles and nerves within the eye, the pigmented tissues of the uvea
also give the eyes their color. Three structures make up the uvea: the choroid, the ciliary body, and
the irs.

The chorid is a layer of darkly pigmented tissue that lies just below the sclera. In addition to
housing the many tiny blood vessels that deliver nutrients to tissues throughout the eye, the dark sur-
face of the choroid also acts to absorb light within the eye.This prevents the blurring of visual images
by light present within the eye.

Just below the junction of the. sclera and comea, the choroid becomes thicker, forming a struc-
ture known as the ciliary body. As you will see below , smooth muscles that are embedded in the cil-
iary body adjust the shape of the lens to enable the eye to focus on objects at varying distances.

— 8 —



Another extension of the choroid is the iris, a ring of pigmented tissue that protrudes into the
cavity of the eye. The pigmentation of the iris is what determines eye color. The opening in the center
of the iris is called the pupil. By regulating the size of the pupil, tiny muscles in the iris control the
amount of light entering the eye. In bright light, muscles in the iris contract, causing the pupils to
shrink . In dimmer light, these muscles relax, causing the pupils to dilate. Contraction of the pupils is
referred to as miosis, while dilation of the pupils is called mydriasis, In healthy individuals, both
pupils are roughly the same size.

Refractory Media

Light entering the eye passes through several liquid and solid structures that refract(bend) the
light rays slightly, bringing them into sharper focus. These refractory structures include the crystalline
lens and the fluids that fill the internal chambers of the eyeball.

The crystalline lens is suspended from the ciliary body just behind the pupil. The lens is a
transparent, elastic disk which is attached to the ciliary body by tiny fibers called suspensory liga-
ments. When the eye is focusing on closer objects, muscles in the ciliary body cause the lens to take
on a roughly spherical shape . To focus on more distant objects, ciliary muscles flatten the lens slight-
ly. The process by which the ciliary body adjusts the curvature of the lens, allowing it to focus on
nearer or more distant objects, is called accommodation. Age-related changes in the efficiency of this
process are the reason most older people require glasses for near vision.

The lens and the suspensory ligaments divide the inner eyeball cavity into two chambers . The
chamber between the comea and the lens is filled with a watery fluid called the aqueous humor. The
chamber behind the lens is filled with a more gelatinous fluid called the vitreous humor. In addition
to its refractory function, the vitreous humor maintains pressure within the eyeball , preventing it from
collapsing inward.

The Retina

Light-sensitive receptor cells in the eye are located in the retina,a thin layer of tissue located
on the inner surface of the choroid. Based on their microscopic appearance,, retinal cells are classified
as rods and cones. Rods, which are most concentrated on the periphery of the retina, detect shades of
gray at all levels of light. Cones, which are found mainly in the central area of the retina, detect color
but operate only at high light levels. Both rods and cones contain light-sensitive molecules calied
photopigments that are capable of converting light energy into an electrical impulse that can be trans-
mitted to the brain for interpretation. Although rods are far more numerous than cones, cones general-
ly detect visual stimuli with greater precision . Thus, maximal visual acuity occurs in a cone-rich area
of the retina known as the fovea.

The Optic Nerve

Nerve fibers and blood vessels enter and leave the retina through an area called the optic disk.
Because the optic disk has no rods or cones, it i3 also referred to as the blind spot. Beyond the optic
disk , fibers from each eye join to form the optic nerve. The optic nerve carries impulses from the reti-
na to areas of the brain that are responsible for processing visual information.

Supporting Structures
—_ 9 pe—



Although not directly involved in vision, other structures help protect the eye from injury. The
eyelids , for example, are folds of skin that protect the eyeball from physical trauma by closing reflex-
ively in response to any sudden movement toward the eye. Additional protection is provided by the
eyelashes, two or three rows of fine hairs which curve outward from the front edge of each eyelid.

The inside of each eyelid is lined by a thin, usually transparent membrane known as the con-
junctiva, which also extends over the white of the eye. Irritation of the conjunctiva by dust or smoke
can cause blood vessels in the membrane to swell, producing the condition commonly known as
“bloodshot eyes.”

Closely associated with the conjunctiva is the lacrimal apparatus, the glandular system that pro-
duces and drains tears. The main lacrimal glands secrete tears during crying and when the eye is in-
jured. The accessory glands, which lie within the conjunctiva, constantly produce a smaller volume of
tears, lubricating the conjunctiva and the comea with each blink of the eyes. Once produced, tears

collect at the edges of the eyes, where they pass through nasolacrimal drainage ducts into the nose.

I . The Ears
TYMPANIC

OSSICLES
(Malleus,Stapes Incus)

CERUMINOUS ‘lk
GLAND
Auricle
Auditory
canal
Hairs

CERUMINOUS

GLAND

Acoustic
nervf

Fenestra
cochleae

Eustachian tube
Fenestra vestibuli

Figure 1-2 'The Ear

The extemal ear, the middle ear or tympanic cavity, the intemal ear or labyrinth, and the acous-
tic center and acoustic nerve comprise the auditory apparatus .

The extemnal ear is composed of the auricle, and the external auditory canal. The auricles are
composed of folds of cartilage, covered with skin that produces a waxy yellow substance called ceru-

men. Cerumen functions as a filter for the outer ear, trapping dust and other foreign substances and



