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2 Ophthalmic Technician

objects are focused in front of the retina {myopia: nearsightedness or
shortsightedness) The development of the eye is summarized in figure . The
retina, which may be regarded as an extension of the wall of the brain. develops
from neural ectoderm, whereas the lens and the anterior epithelium of the cornea
ave derived from somatic ectoderm. Which actively participate in ocular

development.

Human Eye
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Fig 1.1 Human Eye

Layers of Eye Ball
The eyeball (globe or bulb) has three concentric coverings:

(1) An external, fibrous tunic comprising the comea and sclera;

(2) Amiddle, vascular tunic comprising the iris. ciliary body, and choroid;
and . . : :

(3) An internal, nervous funic, or retina.

The comea is the anterior, transparent part of the eye, and it forms about
one-sixth of the circumference of the fibrous coat, Most of the refraction by the
eve takes place not in the lens but at the surface of the cornea. The corneais
continuous with the conjunctiva and the junctional region is known as the
limbus. The cornea is supplied by the ophthalmic nerve (from the fifth cranial
nerve) by means of its ciliary branches. The eyelids close on stimulation ofthe

de it s i
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cormnea A..oo_.:am_ reflex,). The cornea is avascular and consists of five layers
_:mﬁo_wmam:% a largely collagenous substantia propria enclosed by anterior and
posterior epithelia and limiting laminae.

Cornea

Epithatium

Fig 1.2 Cornea

) Smmz the cornea does not conform toa sphere but is more curved in one
axis than in another, the condition is termed astigmatism.

) E.:mao: of .Sm eye, e.g., from a foreign body, causes hyperemia of the
conjunctiva, which may also result from infection or allergic conditions
{conjunctivitis). The posterior conjunctivalarteries (from the palpebral arcades,

“become dilated and give a brick-red calor to the conjunctiva.

Inflammation of the cornea (keratitis) or of the iris and ciliary body

(iridocyclitis) causes dilation of the anterior ciliary arteries (from muscular

branches of the onrﬁmrzmo, resulting in a rose-pink band of “ciliary injection™,
”_.._._98 MMmmmF unlike those of the conjunctiva, do not move when the conjunctiva
ismoved,

~ The'sclera is the posterior, opaque part of the external layer. Its anterior
part can be seen through the conjunctiva as “the white of the eye”. The sclera
ooumim of fibrous tissue, and it receives the tendons of the muscles of the eyeball.
Posteriorly. the fibers of the optic nerve pierce the sclera through a weak _m_mam
Rﬁz.nﬁ_ the lamina cribrosa .External to the sclera, the eyeball is enveloped by a
thin fascial sheath (so-called Tenon’s capsule) that extends from the optic nerve
to the sclerocorneal junction The sheath separates the globe from the orbital fat
mﬂ&.wﬁm as a socket in which the eye moves as in a ball-and-socket joint. It
blends with the sheaths of the muscles of the globe.



se|dad soysuryds b1 B4
- pueaorefiq
k)

+ P 1
240 i1
i 4,.,..,«). ) nu ¥
T 3)ucz ANely +Eiy %
> W 87!
__ N Ei-2 I =
Nk ! o
hm i Sis
epaynds a5 ey wm .m
1504 @ Uy A i= .m
eagen{uos [eagading - ,W mmr
oES _ww::a?ou / Y joi
eAnuUNUOd Teq AT ~ w®YL
xjwof ding ., k W
e ils
apashw snpay ERRS s\,“ | ,m |
I24R] puswd g 2

Joury snoanbe I pa|[g are SISGUIEYD TROF SUS| PUE *o[nuoz pure sagsaoord
AIRI[I0 ‘SUT SR AQ paptmoq SLYOMm Jequreys JoLsod sy i rdnd oy ySnonp
SS)EOIUNUINIOD 1] "SLIF PUE BIUI0D ) Aq L[oFre| Papunoq st Iaqumeo JoL)e
SUL 'SISQUIBYD 0M) OUT SUI] 9Y] PUR B0 B1f) Uasm)aq 2ouds oy mo.ﬁE_u
suray ], pidnd sy se umomn] anpads oy SpUNoq pue 33) S113pJog ?ﬁcow s
seatota “Apoq Arer]1o ay o3 Aferydued pazoyoue sy -aure]d [EU0I00 §S9] 0 a10w
¥ UL sus] atj) 03 oatopre satj ey wideryderp payuowisid Te[n2AID B ST ST Y ]

Joumiy snoanbe 3y Jo uoHaIds Joamsayram Asy] -sur oy o)
Joumsod apoa1> & ut pauesie amw “laqumu 1 9/, moqe “s3s5000.d Lremo o&.

_ " UONBPOUILIOIIE S8 MO Ssaooad © .Eoo.ﬂo 183U uo
$N00J 01 943 apy yrumrad 0) adeys peamo ‘Te[NQO[T 210 © S3UIMSSE SUS|
ayp Jo ired [enuas ay 1By} O A{NUOZ ATEI[E 3Y2 JO S12q1) ) UO UOISUN
U] SISLII0AP ST | "PIRMIOLIDITE SIA0W APOq ATer1d 3u h:.u;om.mz.z.é
UQ "soalau Arel1o ays Jo Lem £q s1aqry onayeduiisered Aq ﬁo.:nﬁzm SI
Jposnu Arefio sy | sesssooad Lrerp [ aU) JO958q a1 131U m_on_w.oau:ao. (D

. : pm
(zoumsod) prosoyo ay o1 (ouspre) e[ 3 13300 SIqY feupnyBuo] (1)

- SI9Q1] STOSNU-OOWS JO 5195 UTRW 0M) SesTIdTLIoD Sasnw ATRHID 3y |

e} ,_zo._o:.o a1 sasuduron ‘eaan oy pauLe] Ausnbaly Jade] sjppruu oy,

S £3o1008uL16iig puE A30j0IsANg ‘Awmojeuy | - Jadeg

“guna1 sy} Jo wred Areiio ags £q .3:: sI pue ‘sassaa0id Axelj1o s pue

3OS ATRT[I0 AU SUTERo0 Apoq Axel[1o i L, "(ereond sred) umoo padpuie.
S1 S QU1 Teau je]) searaym ‘(eurepd sred) Suwr A1e110 )OOUIS B ST PIOIOYD

oy3 reau Lred oY I, "SLH 33 Y3Im PIOIOYD 2L} 39300 Apoq AeTpo 94 L (q)
. : - . . . -Em.—row. N
2 JO 150U Sau jey) yeod pojustdid ATy renosea v SIplotoyo T, (e)
uotﬁ:@ o} Jorisod woyy ‘su o) pue Apoq AreIid

(ewioong(3

-uy) ApestFoforyed pue (Joumy snosnbe Jo uONEMOND 31} 10J) Aqreot3oloisAyd
wrepiodua K154 1 3[3UE GOIEN]1J S1 S© 1O JOQUIBLO JOLISIUE 3y} JO S[3UR oY) se

UMOW OS2 “(BOUI00 o) PUR SLIT 3Y} U20M1aq)) 9]3UR [EaUI000pHL 9y | “sasnxe]d
219108 01U SUTSA Snoanbi Jo sueaw 4G SUTRIP PUE SNUIS SNOUSA JU) 0 ISqUred
IOLIRJUE U WO BUIPEs] S[ouuEyD Je{osaul YBnoly) SISy ‘sesssood Areroip
Aq paunoy “souwmny snoanbe o1 1 “Inds [e19]9s 51 patiIa) uonosford € o) JoLue
“UONOUN( TESWIOO03]OS SR 12 PARTYIS ST (WIS JO TeLeo sy se sisidojouerydo
0] UMOTLY) SIS STICURA [RIS[0S 21[} PAULIS} [BURD JR[NDID “JugIodur Uy

: (sowrperydoxa)
sa£9 af) Jo uorsnnold SuIsnEd ‘SIHSUT IB[ROO-BNXI PUR JB] [EN]I0 3Y} JO
Suifjoms ur yjnsal Aew (wistproadypadAy A[e10adsa) SSARGIUSTP [PUOULIOH

18
amqqi)
feagadied
Pas0ID ./,a..w! $S19GGaA
Cin BUIIST [BIUSD)

Eh

MRS,

asip andQ

aes

[eaniunfuory soeds

plouypeieqng
SNSRUDA SNLIG

xiuerdng
sn1osy Joudng

ueTUIIL, JnEjeIgdo .




6 ] Ophithatmic Technician

The anterior surface of the iris presents a fringe known as the collarette.
The patiern of radial striations in the iris is unique from one individuai to another
and, like fingerprints, can be used for identification. The stroma o Fthe irts nonadls
contains melanin pigment. and the amount, which 1s low in blue eyes. s
considerable in brown irides. A congenital, radial defect of the iris 1s teemed &

coloboma.

The sphincter pupillae is situated in the posterior part of the iris, near the

pupil, and consists of smooth muscle. The sphincter pupiltlae is supplied by
parasympathetic fibers by way of the short ciliary nerves, and its contraction
results in constriction of the pupil (miosis). The iris contracts refexly when light
reaches the retina (the light reflex) and when focusing on a near object (part of
the accomumodation reaction). A drop of anatropine-like drug placed onthe
eye annuls the action of the ciliary muscie and the sphincter pupillag, both of
which are under parasympathetic control. The resultant dilatation of the pupil
(caused by overaction of the dilator) is of use in the examination of the eye.

The dilator pupillae consists of smooth muscle anterior to the pigmented
epithelium on the posterior aspect of the iris, which constitutes the iridial part of
the retina. The dilator pupillae is supplied by sympathetic fibers. and its contraction
results in dilatation of the pupil (mydriasis). This sympathetic innervation arises
as preganglionic nerve fibers leaving the spinal cord in the upper 4 thoracic
ventral roots. White rami communicans transmit the sympathetics to the gang| iated
chain and the preganglionic fibers enter and ascend the cervical sympathetic
chain. These sympathetic preganglionic fibers synapse in the supertor cervical
ganglion. Postganglionic sympathetic nerve fibers originating from this ganglion
join the carotid artery and comprise a dense plexus of nerves surrounding the
branches of this artery. The nerve fibers follow the internal carotid and ophthalmic
arteries to reach the eye. Damage to sympathetic nerve fibers anywhere alony
this pathway can result in Horner syndrome, witha small (meiotic) pupil and
slight drooping of the upper eyelid due to paralysis of the superior tarsal muscle.
The autonomic innervation.

+ The autonomicinnervation of the eye may be summarized in the following
IANNEr. .

» Parasympathetic (synapses in ciliary ganglion) - sphuncter pupillae, ciliary
muscle. .

+  Sympathetic (synapses in superior cervical gangtion) - dilator pupillae,

orbitalis (smooth muscle of inferior orbital fissure), superior tarsal muscle

(smooth muscle in eyelid). blood vessels of choroid and retina.

Paper - 1 Anatomy, Physiology and Pharmacology

_ The retina contains special receptors on which is projected an inverted
image o.wO_.c.monm seen. Because of the partiai crossing of nerve fibers at the
optic chiasma, the retina of each eye is connected with both right and left iﬁ_mr_
areas of the forebrain, The retina is shaped like a sphere that has had its anterior
segment removed, leaving an irregular margin termed the ora serrata . The
sensory elements of the retina end at the ora. but a pigmented nosmzsmmo:. lines
the o.E.mQ body and the posterior part of the iris as the ciliary and iridial parts of
the retina. In other words, the ciliary body and the posterior iris are lined by

- _.m::m_. mw:vm:ch.s {adouble layer), which, however, is insensitive to light.

Fig 1.5

Wmmmom.:u\, the retina comprises two main strata: (1) an external pigmented
m:.mg derived from the external lamina of the embryonic optic n:“v and (2)an
Eﬂﬁm_, fransparent, nervous stratum derived from the inverted lamina of the
OpHc cup- A separation of the nervous from the pigmented stratum may occur
m_o‘:m. aplane that represents the residual cavity of the embryonic optic vesicle
Thisis ooﬂBos_u\. called detachment of the retina, and it may arise from m:.
.mooEsc_m:oz of fluid caused by a hole or atear in the retina. Methods for repair
include the use of a eryoprobe or a laser to produce an adhesive scar bet e
these Jayers, preventing further separation. i

_ .Hﬁm B.mnz_m isa m:.._m:.. yellowish area of the retina on the temporal side of
the optic disc .It contains a pit. the fovea centralis, which in turn presents a
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10 . Ophthaimic Technician

The lens. biconvex and 1 cm in diameter, is covered by a capsule and
consists of cellular lens fibers. The lens capsule is anchored to the ciliary body
by its suspensory ligaments, or ciliary zonule. When distant objects are being
looked at. the ciliary muscle is relaxed and elastic {ibers in the chorotd pull on
the ciliary body, which, inturn, keeps the zonular fibers and also the lens capsule
under tension. This pull results in flattening of the lens The lens, in addition to
becoming increasingly yellow with age, also becomes harder and less elastic, as
a result of which the power of accommodation is lessened (presbyoepia) and
convex spectacles may be required for reading.

An opacity of the lens is termed a cataract. Itis commuonly age-related and
it may interfere with vision. The lens can be removed by either intracapsular
extraction (removal of the entire lens and its capsule) or extracapsular extraction
(retaining the posterior part of the capsule and the zonule to suppori a plastic
lens implanted in the posterior chamber). “Couching” for cataract, i.e., a mere
displacement of the lens by aneedle introduced into the eye, is one of the oldest

of surgical operations (it was performed in Roman fimes).

The vitreous body is a transparent, Wm_ms:ocm mass that fills the eyeball
posterior to the lens. The movement of specks in the vitreous body is sometimes

4

seen as muscae volitantes (L., flitting flies), or “floaters™.
General sensory innervation and blood supply of eye

. Sensory fibers from the cornea and Gvea reach the nasociliary nerve (of the
ophthalmic nerve) by way of the short and long ciliary nerves. The eye receives
its blood supply from the ophthalmic artery by way of the central artery of the
retina, short and long posterior ciliary arteries, and the anterior ciliary arteries
{from muscular branches of the ophthalmic artery). Most of the veins from the
eye accompany the arteries and drain into the cavernous sinus by way of the
ophthalmic veins.

Vena vorticosa

Rectus

Ant. ciliary artery

Post and Ant
artery £, Conjuntival arteries

.,
Orasetrata hd

circle of iris

Central vessels of
retina

sclera

Fig L.

_um_u.».. - [ Anatomy, Physiology and Pharmacology 1t

g evelid isa thin fold of skin that covers and protects the eye. With the
exception of the prepuce and the labia minora. it has the thinnest skin of the
whole body. The levator palpebrae superioris muscle retracts the eyelid to “open™
the eye. This can be either voluntarily or involuntarily. .

._..Jm human eyelid features a row of eyelashes which serve to heighten the
protection of the eye from dust and foreign debiis, as well as from RBEE&O:.
“Palpebral” (and *“blepharo™) means relating to the eyelids. Its key function is to
Rm.a_m_._w spread the tears and other secretions on the eye surface to keep it
motst, since the cornea must be continuously motst.

They keep the eyes from drying cut when asleep. Moreover, the blink
m.omox protects the eye from foreign bodiesin closed eye conditions comea gets
its oxygen supply from small open blood vessels from superior and inferior tarsal
plate of upper eye lids but in low ratio,

. : .ﬁ.vamﬂcpﬂmm ool c@nmm
Meiborian glands
Cronjunctiva ST

opalpebral fastia.
teulards ocull muscle:

Malar far pad :

Fig 1.9
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List of cramial nerves

Paper - 1 Anatomy, Physiology and Pharmacology

i5

M Name
or Both

Sensory,Motor] Origin

Nuclei

Function

I Olfactory} Purely
Sensory

Purely
Sensory

m Oculomo-| Mainly
tor Motor

v Trochlear] Mainly
Motor

Telencephalon

Diencephalon

Anterior aspect-
of midbrain

Dorsal aspect of
midbrain

Anterior
olfactory .
nucleu.

Ganglion
cells of
retina

Qculomotor

:

Westphal
nucleus. *

Trochlear
nucieus

Transmits the sanse
of smell from the
nasal cavity. Lozated
in olfactory
foramina in
the cribriform plate of
ethmoid.

Transmits visua
signals from the
retina of the eye to
the brain. Located in
the optic canal.
lnnervates

the levator palpebrae
superioris. superior
rectus,medial

rectus, inferior
rectus. and inferior
oblique, which
cellectively perfarm
most eye movements
Also innervates

the sphincter
pupillae and the
muscles of the ciliary
body. Located in

the superior orbital
fissure,

lonervates

the superior obligue
muscle, which
depresses, rotates
laterally,

and intorts the
evebail. Located in
thesuperior orbitel
fissure.

v {Trigeminal |Both Pons Principal Receives sensation from|
Sensory and] Sensory the face and innervates
Motor trigeminat themuscles of mastication,
nucleus.Spinal | Located in the superior ord
irigeminat bital fissure (ophthalmig
nucleus, nerve - V1, foramen
Mesencephalic |rotundum (maxillary nerve
irigeminal V.,}. and foramen ovalg
nucleus, Trigeminal | (mandibular nerve - V).
vl {Abducens [Mainly Anterior motor nucleus |knnervates the lateral rec-
: Motor margin of  |Abducens tus, which abducts the eye,
pons nucleus Located in the superior or-
bital fissure
Vil {Facial Both Pons Facial Provides mgtor innervation
Sensory andfcerehello  Inucleus,Solitary | to the muscles of facial ex
Motor onting nuclews,Superiory pression, posierior belly of
ngle) |salivary the digastric  muscle
bove olive inucleus andstapedius muscle. Alsg
receives the special sensg
Lof taste from the anterior 2
3 of the tongue and pro-
vides secreto moton
innervationtothe salivary|
glands {except parotid) and
the facrimal gland. Located
in and runs throughf
the internal  acoustic
canal to the facial canal and
exits at the stylomastoid
foramen.

" VIl Acoustic or|Mostly Lateral to  [Vestibular Senses sound, rotation
Vestibuloco|sensory ICNVIT puclei,Cochlear {and gravity (essential foy
chlear - (cerebello  |nuclei balance and movement}}
{or.auditory- pontine More specifically, the ves
vestibular W:m_ou tibular branch carries im-
nerveor puises for equilibrium and}
acoustic the cochlear branch carriest
nerve) impulses for hearing. Lo

y cated in the internal acous{
tic canal.
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Paper - | Anatomy, Physiology and Pharmacology 19

(¢) The nerve supply of lacrimal apparatus done by carotid plexuse of
nerves along artery internal and external sympathetically but
parasympathetic from lacimal necleus of the facial nerve.

The lacrimal apparatus is the system in the body that produces and drains
tears. The lacrimal apparatus is made up of many parts, described below.

Parts that make up the Lacrimal Apparatus

The lacrimal apparatus is comprised of many parts. Here is a brief
description.

Lacrimal Glands: Small organs that excrete (release) tears. There are two
types of lacrimal glands, known as main and accessory lacrimal glands. The
main lacrimal glands (located in the upper and outer part of the eye sockets)
release extra tears, such as when the eye is irritated and during crying. The main
lacrimal glands drain tears into the conjunctiva. The conjunctivais a layer that
covers and protects the inside of the eyelids and the front part of the sclera (the
white part of the eves). The accessory lacrimal glands (located within the
conjunctiva) maintain 2 nonmal amount of tears on the surface of the conjunctiva.
This helps overcome the effect of tears evaporating (changing from aliquidtoa
gas). _ .

Burenor facrmai
=1 gic 1

Lacrmal
glarsd
Euorabony
ik
et

nforig:
Facsmg
tanexl

Lactmat
Rt

_ e
FEaselac e r e Cult
"

Mgt Cavely

Lacrimal Lake: A small open area of the conjunctiva of the eye where
tears collect after bathing in the front part of the eyeball and in a slit-like space
known as the conjunctival sac. The conjunctival sac is tocated between the
eyelids and the conjunctiva-covered eyeball.

Excretory Lacrimal Ducts: Tube shaped areas that release tears from
the lacrimat gland into the top part of the conjunctiva sac.

Lacrimal Puncta: Tiny openings towards the inner part of each eyelid,
that tears drain through. Picture the lacrimal puncta as being like a drain ina
kitchen sink. The lacrimal puncta connect and send tears to narrow tubes, known
as lacrimal canals.

Lacrimal Canals (Superior and Inferior) : Curved, tube shaped
structures comnected to the lacrimal puncta that tears coming from the lacrimal
lake drain into. As you can sec in the picture, the superior (above)lacrimal canal is
on the top and the inferior (below) lacrimal canal is on the bottom. Tears travel
from the lacrimal canals to the lacrimal sacs. The lacrimal canals are also known

as the Jacrimal ducts and lacrimal canaliculi.

Lacrimal Sacs : Hollow spaces that the lacrimal canals drain tears into.
Each eye has a lacrimal sac for tears to drain into. The yellow structure pictured
above, next to the lacrimal canals, is the lacrimal sac. Flat muscles that cover the
lacrimal sac, squesze and release it during blinking. This helps produce a suction
effect that draws away extra tears when blinking,. This is why people blink when
they cry. : . o

Lacrimal Bones : The bones that surround the lacrimal sac. They are
located on each side of the nose, within the inner part of the eye socket.

Nasolacrimal Duets: Tube shaped areas that are below the lacrimal sac
and carry tears down through the bone, leading to an opening in the nose. The
nasal cavity is an opening on each side of the nose. The inferior nasal conchae
are thin, spongy, bony plates in the nose.

S i
In anatomy, the orbit is the cavity or socket of the skull in which
the eye and its appendages are situated. “Orbit” can refer to the bony socket, or
it can also be used to imply the conténts. In the adult human, the volume of the
orbit is 30 ml, of which the eye occupies 6.5 ml.

Definition

The orbits are conical or four-sided pyramidal cavities, which open into the
midline of the face and point back into the head. Each consists of a base, an
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22 : Ophthalmic Technician

Extraocular muscle function: The muscles of the eye are designed to
stabilize and move the eyes. Al eye muscles have aresting muscle tone that is
designed to stabilize eye position. During movements, certain muscles increase
their activity while others decrease it. The movements of the eye include:
adduction (the pupil directing toward the nose), abduction (the pupil directed
laterally); elevation (the pupil directed up); depression (the pupil directed down);
intorsion (the top of the eye moving toward the nose); and extorsion (the superior
aspect of the eye moving away from the nose}. Horizontal eye movements are
rather simple. Increased activity of the lateral rectus will direct the pupil Fﬂﬁwcuw
while increased activity of the medial rectus will direct it medially. However,
movements of the eyes above or below the horizontal plane are complicated
and require, at the minimum, activation of pairs of muscles. This is because the
obit is not directed straight forward in the head and, therefore, there is no one
muscle positioned to direct the eye straight up or «uown without the simultaneous
occurence of unwanted movements. Because of this, the protocol for testing
eye movements is somewhat more complicated than might be expected.

+ - Medial rectus moves the eye towards the nose

». Lateral rectus moves the eye away from the sow.w
+ Superior rectus moves the eyeup

» Inferiorrectus Eoém.n._m eye down

+ Superior oblique rotates the eye so that the top of the eye moves towards
the nose.

« Inferior oblique rotates the eye so 92 the top of the eye moves away
from the nose. .

Fig.-1.14 The Left eye

|
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2.1 Oow_“wnm_ Physiology of the Eye
2.2 Pupillary Refiexes

2.3 Colour viston

2.4 Visual field

2.5 wooogoam:o: (eve)

2.6 Convergence

2.7 Aqueous Humour Dynamics

The human eye is the organ which gives us the sense of sight, allowir.g usio
learn more about the surrounding world than we do with any of the other four
senses. We use our eyes in almost every activity we perform, whether reading,
working, watching television, writing a letter, driving a car, and in countless other
ways. Most people probably would agree that w_mE is the sense they value more
than all the rest.

The eye allows us to see and interpret the shapes, colors, and dimensions
of objects in the world by processing the lght they reflect or emit. The eye is
able to detect brightlight or dim light, but it cannot sense objects when light is
absent.,
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Light waves from an object (such as a candle) enter the eye first through
the cornea, which is the clear dome at the front of the eye. The light then
progresses through the pupil. the circular opening in the center of the colored iris.
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Fig 2.1

Fluctuations in incoming light change the size of the eye’s pupil. When the
light entering the eye is bright enough, the pupil will constrict (get smaller), due
to the pupillary light response. Initially, the light waves are bent or converged
first by the comea, and then further by the crystalline lens (focated immediately
behind the iris and the pupil). to a nodal point (N) located immediately behind
the back surface of the lens. At that point, the image becomes reversed (turned
backwards) and inverted (tumed upside-down).

The light continues through the vitreous humor, the clear gel that makes up
about 80% of the eye’s volume, and then, ideally, back to a clear focus on
the retina, behind the vitreous. The small central area of the retina is the macula,
which provides the best vision of any focation in the retina. If the eye is considered
to be atype of camera, the retina is equivalent to the film inside of the camera,
registering the tiny photons of light interacting with it. ,

Within the layers of the retina, light impulses are changed into electrical
signals. Then they are sent through the optic nerve, along the visual pathway, to
the occipital cortex at the posterior (back) of the brain. Here, the electrical
signals are interpreted or ““seen” by the brain as a visual image.Actually, then,
we do not ““see” with our eyes but. rather, with our brains. Our eyes Bﬂd_w are
the @omEE:mm, of the visual process.
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30 Ophthalmic Technician

equally. Lack of the pupillary reflex or an abnormat pupiliary reflex can be caused
by optic nerve damage. oculomotor nerve damage, brain stem death and

depressant drugs.

Normally, both pupils should constrict with light shone into either eye m"oum.
On testing each reflex for each eye, several patterns are possible.

« Optic nerve damage on one side: .ﬁmxmb:u_a in parens.: Left optic nerve
lesion).

+ The ipsilateral directreflex is lost (Example: when the lefteye is
stimulated, neither pupil constricts, as no signals reach the brain from
the left eye due to its damaged optic nerve)

» The ipsilateral consensual reflex is INTACT (because light shone into
the right eye can signal to the brain, causing constriction of both pupils
via the normal oculomotor nerves)

» Thecontralateral direct reflex is intact (because light shone into the right
eye can signal to the brain, causing constriction of both pupils via the
normal oculomotor nerves)

+ The contralateral consensual reflex is lost (because light shone into the
eye on the damaged side cannot signal to the brain; therefore, despite
the right eye’s motor pathway (oculomotor nerve) being intact, no signals
from the left eye are able to stimulate it due to the damage to the sensory
pathway {(optic nerve) of the left eye)

«  Oculomotor nerve damage on one side: (Example in parens: Left
ocufomotor lesion)

* Theipsilateral direct reflex is lost (Example: when the left eye is
stimulated, only the right pupil constricts)

+ Theipsilateral consensual reflex is lost (Example: when the right eye
is stimulated, only the right pupil constricts)

« The contralateral direct reflex is intact (because light shone into both
eyes can still signal to the brain, and the pupil on the undamaged side
will still be able to constrict via its normal oculomotor netve)

* The contralaieral consensual reflex is intact (because light shone into
the left eve can still signal to the brain via the normal optic nerve,
causing attempted constriction of both pupils; the contralateral pupil

constricts via its normal oculomotor nerve, but the ipsilateral pupil is

urable to constrict due to its damaged oculomotor nerve)
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Color vision is the ability of an individual ¢ distinguish objects based on
the wavelengths (or frequencies) of the light they reflect, emit, or
transmit. Colors can be measured and quantified in various ways; indeed, a
human’s perception of colors is a subjective process whereby the brain responds
to the stimuli that are produced when incoming light reacts with the several types
of cone photoreceptors in the eye.

Whize light shone onto a green surface is perceived as green by the human
eye, and processed as such in the brain’s visual cortex.

Fig24

Physiology of color perception

Perception of color begins with specialized retinal cells containing pigments
with different spectral sensitivities, known as cone cells. In humans, there are
three types of cones sensitive to three different spectra, resulting in trichromatic
color vision.

Each individual cone contains pigments o.o:_wmmoa of opsin apoprotein,
which is covalently linked to either 11-cis-hydroretinal or more rarcly 11-cis-
dehydroreiinal. .

The cones are conventionally labeled according to the oamanm of the
wavelengths of the peaks bf their spectral sensitivities:

#- . short (8),
medium (M), and
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3 _ Ophthalmic Technician

Paper - } Anatomy, Physiology and Eﬁwamno.omw 35

of light are flashed onto a white screen and the observer is asked to press a
button if he or she sees it The most common perimeter used is the automated
Humphrey Ficld Analyzer.

Another method is to use a campimeter. a small device designex! to measure
the visual field. Patterns testing the central 24 degrees or 30 degrees of the visual
field, are most commonly used. st perimeters are aluo capable of testing the
full field of vision.

Another method is foi the practitioner 1o hold up 1,2, or 5 fingers in the
four quadrants and center of a patient’s visual field { with the other eve coverad).
Ifthe patient is able to report the mimber of fingers properly as compared with
the visual field of the practitioner, the normal result is recorded as “full to count

fingers” (often abbreviated FTCF). The blind spot can also be assessed via _

holding a small red object between the practitioper and the patient. By comparing
when the red object disappears for the practitioner, a patient’s abnormally large
blind spot can be identified. There are many variants of this type of exam (e.g.
wiggling fingers at visual periphery in cardinal axes). .
Importance of visual fields

Initially, Visual field tests help your optometrist/ophthalmologist diagnose
problems with your eyes, optic nerve or brain, including;

+ Lossofvision .

*  (laucoma

= Disorders of your retina

*  Braintwumors

+ Strokes
Yisual field loss

Visual field loss may occur due to disease or disorders of the eye, optic
nerve, or brain. Classically, there are four types of visual field defects:

Altitudinal field defects, loss of vision above or below the horizontal —
associated with ocular abnormalities. Bitemporal hemianopia, loss of vision at
the sides (see below). Central scotoma, loss of central vision

Homonymous rwimm:owmm, loss at one side in both eyes — defect
behind optic chiasm (see below) _

In humans, confrontational testing ar:d other forms of perimetry are usedto
detect and imeasure visual field loss. Different neurological difficulties cause

_characteristic forms of visual disturbances, including hemianopsias (shown

below without macular m_um:smvb:m%.mﬁm:oummm, and others.

Fig 2.8 View as seen with bit-.iporal hemianopsia

Fig 2.%Vision as seen with Lzinasal hemianopsia

Fig 2.10 Vision as seen with feft ] smonymous hemianepsia
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a8 Ophthalmic Technician

4. This action is mediated by the medial rectus muscle, which is innervated

by Cranial nerve I1L. 1t is a type of vergence eye movement and is done
by.extrinsic muscles. Diplopia comumonly referred to as double vision,
canresult if one of the eye’s exirinsic muscles are weaker than the other.
This results because the object being seen gets projected to different
parts of the eye’s retina, causing the brain to see two images.

5. Convergence insufficiency is acommon problem with the eyes, and is
the main culprit behind eyestrain, blurred vision, and headaches.

This problem is most commeonly found in oEEHQ_r

Near point of convergence (NPC) is measured by bringing an object to the
nose and observing when the patient sees double, or one eye deviates out.
Normal NPC values are up to 10 cm. Any NPC value greater than 10 cm 1s

remote, and usually due to high exophoria at near.

Relative vergence : Horizontal fusional vergence is measured with the
help of relative vergence test and this method can determine the fusional vergence
amplitudes in both convergent and divergent directions: “positive” for convergence
and “negative” for divergence. .

Thé aqueous humour is a transparent, gelatinous fhaid similar to plasma, but
containing low-protein concentrations. It is secreted from the ciliary epithelium,
a structure supporting the lens.[ It is located in the anterior and posterior chambers

of the eye, the space between the lens and the comea. It is not to be confused -

with vireous humour, which is contained within the _mamﬁ, cavity of the eye behind

the lens.
Ins  Pupil  Comea
183:9.0:2,:79 ., . .

Zonular fibres
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Fig2.12
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Functions

Maintains the intraocular pressure and inflates the globe ofthe eye, Provides
nutrition (e.g. amino acids and glucose) for the avascular ocular tissues;
posterior comea, trabecular meshwork, lens, and anterior vitreous. May serve
to transport ascorbate in the anterior segment to actas an anti-oxidant agent,
Presence of immunoglobulins __..n__omﬁ arole in immune response to defend against
pathogens.

Provides inflation for o.ﬁum:mmos of the comea and thus increased v_,oﬁ,umos
against dust, wind, pollen grains and some pathogens. .

Forrefractive index.
Composition
Amine acids: transported by ciliary elial cells.

With a refractive index of 1.336, the aqueous humor is a clear fluid, a very
important feature because of its location in the eye. Like the comea and the lens,
the aqueous humor is part of the ocular media in the eye, meaning it must be
transparent to allow light rays through. It is madé¢ up of 99.9% water. The
remaining 0.1%b is solid and contains:

* proteins

+ some _mEm:o acids

* oxygenina dissolved state

= glucose, urea, ascorbate, lactic acid .

« ionslike wo&::.ﬁ potassium and bicarbonate

Compared to blood plasma, aqueous humor has higher concentrations of
ascorbate and lactate and lower concentrations of glucose, urea and proteins.
The lower protein content, 5 to 16 mg% compared to 6 to 7 gm% in plasma, is
due to the presence of the ‘blood-aqueous barrier’, a physiological mechanism
that prevents the free exchange of materials _uogaas the anterior segment of the
eye and the blood stream. . A

Production and drainage

Aqueous humour is secreted into the posterior chamber by the ciliary body,
specifically the non-pigmented epithelium of the ciliary body (pars plicata). It
flows through the narrow clefi between the front of the lens and the back of the
iris, to escape through the pupil into the anterior chamber, and then to drain out
of the eye via the trabecular meshwork. From here, it drains into Schlemm’s
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42 Ophthalmic Technician -

Paper - I Anatomy, Physiology and Pharmacology

convergence of the eyes happen and in relation divergence of the eyes relaxes
accommodation, and object moving away from the eyes makes divergence
happen binocularly.(i.e.. fixation of both eyes on a object)

This unit deals all details of aqueous humour. Its location in the ¢ye,
production and drainage mechanism and along with that to shortly summarise
the aqueous humour, Although present in such small amounts, the aqueous
humeor has important functions in eye physiology:

‘« Provides nutrition to the lens and comea. Both are structures without
" blood vessels and depend on the aqueous for oxygen and other
substances

+ Helps maintain normal intraocular pressure or the pressure within the
eyes: : :

+ Being transparent, it is part of the ocular media allowing light rays to
pass through for good vision

To summarise general v:wm_o_omw of the eye simply, the eye is compared
with the camera and explained in much easier terminologyto csao_.mB:n_ how
image is formed on the retina, its charecteristics and then again nmbmmaqoa to 5@
brain through &@oﬁo& :uﬁamnw to ﬁoﬁo?d image.

—

Define human eye.
What is the use of the eye?

.

Draw a neat labeled diagram of eye ball.
What are the properties of the image focused on the retina?

Define human eye.

.

Ll

What is the use of :._m. eye?
Draw aneatabeled diagram of eye ball.

What are the properties of the image focused on the H,osnm_u

.

=B T - N VR N )

What do youmean by pupillary reflex?.
10. How do you check papillary reflexes?
11. Which nerve isresponsible for afferent reflex.

12. Efferent reflex is caused by in pupil.

13. How many neurons control papillary reflex.

14. Whatis %.m function of the pupil?

15. What is colour vision?

16. What isthe &mmo_.osow._uo:zmo: vision and colour vision ?
17. What do you mean by photoreceptor cells?

18. Which cells in the eye are responsible for colour vision.
19. Define visual field.

20. Normal limits of visual field in ::m.._mb eye uniocularly.

21, Importance of visual field tests.

22. What do you Emwr by Bitemporal hemianopia?

23. Define Accommodation.

24, What is amplitude of accommodation?
25. How do you measure amplitude of accomrmodation.

26. What is punctum remotum and punctum proximum?

27. Whatis relative accommodation test?

28. What is convergence?
29. What is divergence?
30. What is the stimulus for convergence and divergence of the eyes?

31. Whatis positive and negative vergence of the eyes?

32. What do you mean by fusional vergence amplitudes?

1 . Describe wn,.? o:.m o%...m perceives image.

2. Afterimage formed on the retina, how wm it transferred to the brain.
3. \/rite about the physiology of the eye. .

4. Describe how our eye perceives image.

5. Explain briefly field of vision and normal limits.

6. How do you perform visual field tests.
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46 _ D _ Opbthalmic Technician

Topical application of drugs for treatrnent of posterior eye disorders is not
very effective due to the long diffusional path length, rapid precorneal elimination
due to solution drainage, normal or induced lacrimation, and coreal epithelial
impermeability to molecules larger than 5 kDa. Although the systemic approach
can deliver drugs to the eye, systemically administered drugs have poor access
to the eye tissues because of the blood-aqueous barrier (which prevents the
substances from entering into the aqueous humor) and because of the blood-

retinal barrier (which severely limits drug entry into the extravascular space of*

the retina and into the vitreous). Consequently, large systemic doses are required,
and this can induce toxicity and unwanted side effects. Intravitreal injections are
an effective way of delivering drugs to the vitreoretinal region. However,
intravitreal injections can potentially induce retinal detachment, hemorrhage,
endophthalmitis, and cataracts. Repeated intravitreal injections are often required,
which might further complicate the treatment and compromise safety factors. In
recent years, there is a regenerated interest in the periocular delivery of drugs.

Pertocular modes of administration include subconjunctival, subtenon, and
retrobulbar. In all of these modes, the drug is interfaced with sclera. There is
substantial evidence indicating that drugs administered subconjunctivally canreach
the vitreous effectively. The sclera does not provide an effective barrier to the
entry of drugs, and even solutes of relatively large molecular weight can penetrate
through it. The drugs can gain entry into the posterior segments from the
subconjunctival space after entering the sclera, The subconjunctival injection
approach is safer and less invasive than the intravitreal route. Systemic absorption
is low with subconjunctival route, which can lower the systemic side effects
while providing a localized drug effect.

Long-term administration of drugs is required for treating some vitreoretinal
disorders. Sustained delivery systems can provide therapeutically effective drug
levels for along period of time. Various types of sustained delivery systems and
devices are currently being developed to provide a longer duration of action
and to also localize drug delivery. These include sustained-release intravitreal
implants, scleral plugs, and particulate systems. These sustained delivery systems.

are made from either biostable (nonbiodegradable, nonerodible) or biodegradable *

polymers. Indeed, an intravitreal implant (Vitrasert®, Bausch & Lomb) of
ganciclovir isbeing clinically used in the treatment of CMV retinitis. This implant
delivers sustained therapeutic levels of ganciclovir fora period of approximately
7.5 months. Although it is a very effective device for sustained delivery, the
implantation procedure requires surgery, and the procedure can be expensive,
Hence, zﬁ_.o is aneed to expiore other non-surgical ways for sustaining drug
delivery to the posterior segment. In recent times, nano- and microparticulate
systems have generated considerable interest for sustaining drug delivery.

Paper - | Anatomy, Physiology and Pharmacology 47

Nanoparticle suspensions have been shown to improve the residence time of
topicaly applied ophthalmic formulations.

Also, intravitreally administered microparticles have been mr_w&a to sustain
drug ao_?mg Such particulate systems can be explored for sustaining the drug
delivery to the posterior segments of the eye.

Subconjunctivally administered micro- and nmﬁo-_um.&o:_mﬁ systems
containing the drug of interest, if retained in the ~1beonjunctival space, may be
useful in detivering therapeutic amounts of the drug to the posterior segment of
the eve in a sustained fashion, while minimizing the polymetic burden on the
sensifive intracoular tissues. Therefore, in this study, we mm.wommm.\d &m.oﬁw_ﬁ.
distribution of fluorescent nano- and microparticles afler mEuooz._cbncé_ injection.
We also studied the distribution of sodium m:o_.mmom:._ and these particulate
systerns afier systemic administration for comparative purposes.
SRR, . R f

{

b2 b i 3
Ophthalmic Antibiotics )
Ophihalmic antibiotic agents are used to treat mCﬁoqﬁomm_ on.c_mw @mﬁoﬁm_
and fungal (natamycin) infections. These superficial bacterial Oa.<nm_._amworonm
include conjunctivitis, blepharitis, and corneal ulcers. Acute ooé:ﬁn.ﬂﬁ:m is a._w
most common disorder of the eye seen by the primary care ﬁ_.._%m.o_ms. m_.a the
term encompasses a broad group of conditions presenting as Ebmau_dmso:.oﬁ.
the conjunctiva. The most common pathogen of viral or bacterial Emoo.so:m varies
with age. In children, that pathogen is H. influenzae and 3. pneumoniae, and the
pathogens in adults range from Staphylococcus to Pseudomonas, usually
introduced as a contagious manifestation. Most cases, cmcmm._% mwnw:.,. 80%,
become bilateral, justifying bilateral treatment even éso:vammﬂn.m unilaterally.
A typical case of untreated conjunctivitis will usually resoive in about 8 days.
With medication, conjunctivitis symptoms are alleviated in approximately 4 days.

Treatment of superficial ocular infections with topical agents mw.:._&omﬁa
within 4 days of the onset of symptoms. There are moéwﬂm_ Eﬂ.mua:m_o options
approved for the treatment Of superficial ocular infections. The topical agents
used to treat ocular infections are grouped into various classes mcom.._ as
aminoglycosides (gentamicin, neomycin, m:m ”o_unm:énmzv.v Bmo..o:a.wm
{erythromycin), fluoroquinolones Ao%_.omo«mﬂsu ._o<omoxmo§. oﬂ.oxmn_u,
gatifloxacin, and moxifloxacin), and others Sm_ cn::.m o:moéﬁrma_ow_ and
natamycin (should be reserved for fungal eye infections). Omﬂ.:oxmm.s m.S&
moxifloxacin are two newer fluoroquinolones. There are also combination
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thinning, delay in comeal healing, increased susceptibility to microbial
infections and a paradoxical uveitis,

* Systemie side-effects - theoretical but be aware of susceptible
individuals (pregnancy.peptic ulcer disease, tuberculosis, active
infection, psychosis). .

* Additional informatios - in severe inflammatory states, a locat injection
of steroids around the gioke can be performed by ophthalmologists.

Corticosteroids available in ciatment form
+ Examples - Betaesol® and hydrocortisone acetate,

* Use - atopic conditions involving the periocular skin; can be used as a
substitute for night time steroid drop application in some cases and where
there is difficulty in applying drops, e.g. due to arthritic hands.

Corticosteroid/antibiotic com binations3

* Examples - betamethasone + neomycin, dexamethasone 0. % +
neomycin/polymyxin B/tobramycin, dexamethasone 0.05%
+ framycetin/gramicidin, prednisolone 0.5% + neomycin,

*  Use - where there is inflammation associated with a'risk or actual
infection, e.g. post routine cataract surgery. Initiation of these drugs is
notrecommended in the primary care setting,

Corticosteroids available in Minims®
* Examples - dexamethasone and 0.5% prednisolone.,

* Use - these are single-use application packs used where there is
preservative toxicity. _

Antihistamines
* Examples - antazoline sulfate, azelastine hydrochloride,
olopatidine, epinastine hydrochloride, ketotifen,
" Use -allergic conjunctivitis, seasonal and perennial conjunctivitis,
'+ Action - they inhibit histamine-mediated inflammatory responses.

* Caution - some agents are not licensed for young children, there can
be rebound vasodilation after prolonged use, severe renai impairment,
pregnancy and breast-reeding,

* Administration - most preparations twice-daily unti] cessation of
symptoms.

s Ocnlar side-effects - local irritation and stinging possible, visual
disturbances, keratitis, oedema, photophobia.

. mu\mﬁmn.,mo side-effects - (rare): headache, pruritus and skin reactions,
drowsiness and dry mouth reported. .

* Additional information - these drugs act quickly but consider oral
antihistamines if symptoms severe or not limited to the eye. May be
used concurrently with mast cell stabiliser (ketotifen has mast cell
stabilising properties too). Antazoline preparations are available over-
the-counter (OTC). . . .

Mast cell stabilisers

+ Examples - lodoxamide, nedocromil sodium, emedastine, sodium
cromoglicaie.

* Use -allergic, seasonal and vernal conjunctivitis.

*+ Action - stabilise mast cell membranes; therefore these drugs have a
more prophylactic role, as they are administered before mast cell priming
with IgE and allergens.

* Caution - some agents not licensed for young children (check individual
drug), pregnancy and breast-feeding, :

+ Contra-indication - soft contact lens wear.

* Administration - most preparations are applied four times daily for a
maximum of 12-16 weeks. :

* Ocularside-effects - transient local iritation and stinging possible, dry
€ye, keratitis, lacrimation, corneal infiltrates, staining and localised
oedema. ’

* Systemic side-effects - headache, dizziness and taste disturbance.

* Additional information - may be used concurrently with antihistamines.
Sodium cromoglicate preparations are available OTC., :

Non-steroidal »:»mlm::ni-sm»o-% drugs

* Examples - diclofenac, ketorolac, flurbiprofen sodium.. -
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and constricts in the light to respectively improve SS&.Q..& E%.: an
Mﬂwommaﬁ the retina from sunlight aEzmmm.acazm the am.%. ?ﬁv\n._:mﬁo ﬂ:ﬁ: Mﬂ:
remain excessively large even inabright environment m.:&._m sometinmes nm L _on_.E M
referred to as a “blown pupil”. More generally, mydriasis _dmo.nm 8. the h.m:om_._wm
pupils, for instance in low light conditions or E”ann sympathetic mﬂdimﬂoﬂﬂ_..nw e
excitation of the radial fibres of the iris which increases the pupillary ape
feferred to as a mydriasis. _

i iasis i i1, and is used by medical
An informal term for mydriasis is blown pupil,  us .
vB&aMa. Tt is usually used to refer to a fixed, unilateral .Bwn_:mm_mu which couid
be a symptom of stroke or other type of brain dysfunction.

The opposite, constriction of the pupil, is referred to as miosis. Both mydriasis
and miosis can be physiological.

Fig 3.1

Mechanism .
There are two types of muscle that control the size of the iris: the iris sphincter,

composed of circularly arranged muscie fibers, and the iris dilator, composed of

radially aranged muscle fibers. The former is innervated by the Umammﬁdﬁmﬁo@o
nervous system; the latter by the sympathetic =on<osm.m%m8§. mw_..nﬂmﬂrazn
stimulation of the adrenergic receptors causes the contraction of the radial muscle

* and subsequent dilation of the pupil. Conversely, parasympathetic stimulation

causes contraction of the circular muscle and constriction of the pupil.

The mechanism of mydriasis depends on the agent being used. It cm:m.:w
involves either a disruption of the parasympathetic nerve m:—%_x to the eye (which
causes contraction of the pupil) or overactivity of the sympathetic nervous system
(SNS).

"aper - F Anatomy, Physiology and Pharmacalogy 55

A mydriatic is an agent that induces dilation of the pupil. Drugs such as

lropicamide are used in medicine to permit examination of the retina and other
deep structures of the eye, and also to reduce painful ciliary muscle spasm (see
‘cycloplegia). Phenylephrine (e.g. Cyclomydril) is usedif strong mydriasis is
needed for a surgical intervention. One effect of administration of a mydriatic is
intolerance to bright light (Photophobia). Purposely-induced mydriasis via
mydriatics is also used as a diagnostic test for Horner’s:Syndrome.

Miosis . .
- Miosis (or myosis, from Ancient Greek mkein, “to close the eyes™) isa
term with various definitions, which generally include constriction of the pupil.

The opposite condition, mydriasis, is the dilation of the pupil.

Constriction of the pupil that is excessjve which may potentially be

mﬁmﬁﬁﬁoamw_uomumﬁ_m:éﬂoérmm Eo:_avomxﬁmomoacu;_..omﬁo:_.z
of light the pupil receives :

Constriction of the pupil to a diameter of less than two millimeters

.Oosmﬁoﬁmosoﬁrm v:@:Em%g%mmm:o_:&smcoﬁrm_u:osdm_mhn_
physiological ones, :
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>mow=o techniques include practices performed just @owo_,.w during, or after

any invasive procedures. Poor-adherence to aseptic techniques results in
considerable morbidity and mortality. Even in countries with well-established
infection control programs, hospital-acquired infecttons (HAT) related to poor
compliance with aseptic techniques is an important public health problem.

Poor adherence to aseptic techniques, such as the reuse of needles and
syringes between patients has also been implicated in transmission ow blood-
bome pathogens (e.g., HIV and HCV).

It is important that all health care facilities establish policies regarding
procedures that require aseptic techniques. Health care personnel who perform
these tBO@Q:Rm should be trained in aseptic technique and should demonstrate
competency. It is particularly important for staff to understand why aseptic
techniques are needed and for thie hospital director to ensure that adequate
equipment and supplies are available. Supervision and monitoring of infection
control activities is a critical element of infection control.

Methods to achieve Asepsis
1. Hand antisepsis and the appropriate use of gloves.

2. Skin antisepsis of the site of insertion of invasive devices, e.g., [Vs.

" Using and mairtaining sterile patient care equipment, e.g., multidose
medication vials, IV fluids and devices, by minimizing contact with
nonsterile surfaces or reuse of equipment and devices intended for single
patient use,

3. The introduction of a sterile item into a patient should always be performed
with a no-touch-technique. This means that the skin in the area of insertion
should not be touched after skin antisepsis. Similarty, IV administration
tubing should be kept sterile and tops of vials of medication should be
disinfected prior to entry,

ano tests are very Eo?_ mo_. providing information to assist in the diagnosis,
monitoring and treatment of a wide range of diseases.

Inaddition, a urine test can determine whether or not a woman is ovulating
or pregnant.

Urine can also be'tested for a variety of substances relating to dryg abuse,
both as part of rehabilitation programmes and in the world of professional sport.

The urine can be tested very quickly using a strip of special paper, which is
dipped in the urine just after urination. This will show if there are any abnormal
products in the urine such as sugar. protein, or blood.

If more tests are needed to get more details, the urine will be analysed at a
laboratory.

Urine test reveals

Itis possible to discover diseases of manty different organs of the body with

.aurine test. It may represent the only necessary investigation if, for instance, the
purpose is to find out if you suffer from cystitis. In other cases it will be taken

along with other tests (such as stool or blood tests) as part of the investigation ;
process. A urine test is a cheap, simple test that can provide a [ot of important’
information, for example:

* Blood in the urine may be a sign of different diseases in the kidneys, the
urinary system or the bladder.

* Sugar in the urine may be a sign of diabetes.

= Protein in the urine may be a sign of akidney disease and can be used to
detect the early signs of kidney damage from long-standing diabetes.

* Biochentical analysis of the urine can assist in the diagnosis of kidney
- stones, and myeloma.

* Analysisundera B_oﬂomoovm of cells (cytology) shed from the lining of
the bladder that are present in the urine, can assist in the diagnosis and
treatment of bladder cancer.

Methods of urine analysis

. 1. Naked eye testing and smell: Colour and cloudiness of the urine is
noted through naked eye. Yellow, amber, pale or red are the few colour
types which can be noted and Clear or cloudy consistency and also the
smell of urine is sensed which is of useful importance

2. Protein testing: Take around 1 ml of urine sam ple in 2 szparate test
tubes. Put one tube into the hot water bath, and leave the other at room
trmperature. After a few minutes, take the test tube out of the water
bath, and compare the heated and unheated urine. If the heated sarnple
is cloudier, it contains protein,

3. pH testing: Dip a piece of universal indicator paper into the urine.
Quickly take it out, and leave it for 30 seconds. Compare th2 new colour
with the pH colour chart, and note the pH . .



1242 3y Jo ABojotsAyd a1 ._o>®uo_\.4 ‘[enpPIAIPUI Y2BD :o.gommE.m ajqerrea sey
uoneelp 3utonpoad 10] pasn mﬂmzﬂmmmm.wﬁ Jo Alfiqe oy 019 s3napasessp
are uotatioudyd SKf 01 ANGLYUOS JBI) SIOILY o | "SuUonIpuoa [eaidojowreyydo

SNOLTeA JO BUTUSDIOS UL SOUBDLIUFIS 1eai3 Jo S1 siseppAw 1o uonere]ip idng

"S243 U1 0] JUSLLYBIY PUR SUOHEIIPUI ‘suonnesaid o1FIsjte-nue saquosap
Appatiq amydeyo iy I Jayo 2y ue onewoydiss s1our 3q Aew 349 Stio YSnome

‘paroagye Ajensn are sa49 (Rog '$942 3 o saldiofe woy Sunayas st uosrad

© 3B} A1} SS9] Yonu ST 11 “SUmym InOYNA "STtapata{uods 218iaye Jo wioydwids
reptodun SO Y S15343 91f) JO SUryoN 94217 Jo SUTBULS Plie US[[0MS ‘108 ‘Pal
Kyon ‘Assresm apnpoul ‘spanounfuoo ordiafe 10 ‘sardioqe 24 jo swodwig

“3£2 1) 01 YEOUNLAL) JO SUK| SY] UI SIIIYJI SPIS

DILUSAS PUE LEMO0 1B [ BUOTR UOTEASIUTIIPE TOTOE JO SpOLl ‘UCHRIGISSE]D
13 ‘243 21} 01 SBnUp AX0IBWIWIR[JUT [JUR $350§0SIP AfFatiq Jaderd sty |,

1509 puw Aayes “sferanoa jo umnosads uo paseq g pinoys
151] Snip paiigyard 3y} 10) JUFR UE Jo H0N0S19G ‘SIUadE ofqe]iear Asnotaard
IoA0 23EIUBApE [EOTUID AU 2ABY SHUSTE 12MaU 311 18y} 15938ns Jou so0p B1Bp
USLING IDAIMOH "SUORIRUL [eLIo)eq sruerpyydo 10y syuafe jusunean jusod Jo
[elEas 2 31} 0) POPPE U22q ABY (UIOBXOJIXOUI plre utoexo[jned) ssuojoumboiong
TOMOU OM | “SUISTUESIO JUe)SISal 10§ 38210400 JO wnapeads y) OSEAIONY 0} P2
BS1 313U J1 PAZIjUN 2q plnoys juede sucjoumnbolon(y v "ofqefieae A[feoususs am
ST a2 JO AUBIA] “Alyes pue Aoeagge ‘KIIANOR JO Umnoads oY) uo paseq 8q
Pmoys 351 Srp pawiagaad oy Joy onoiquue srrrerpydo Tedidoj e jouonooey

‘spoL1ad paduojoid 10J J05]o pautesns e Surpiacsd
pue 2oeds eansunfuooqns 3y ut Snap oy Surses[ar A|mojs 10§ seo1asp jodap
Se IS PINOD 2SI} USY) ‘SANSST) JB[NOO ) JO AUL IO UONBNOLID JHUUNSAS o)
Jatpe oy uoydiosqe feurum s soeds [eARIM[UCOGHS SU) UT UTRPLUAT STUSAS

areropred stswik[od 1 Aderey Snip oo wog 1yausq AL [ e SIOPISIp,

‘esopuswidid surupal pue ‘Ayredounai opaqerp ‘uolessusdsp renoew paresl
-98e BUIPN{oUI ‘SISPIOSIP SMIOIYD SNOLIBA AQ PIOI[E ST “BUIa1 SY) Aeroadss
WBUIFOS J01IDIS0 "RID|IS AU} 55010 Ued s1outk[od pue sapndad a1 SIMIV[OLE
1533e] usag "soms Suipurq-uisjord pue sourizus 3o Qioned pue ‘uonwipiAy
Jo so1dap Y3ty © “eare soggIns 91qIssadoe a81e] g sey riops oY ‘suonreI]
253L) SWODISA0 O "JUSUIYIRISP [eUnAl pue ‘soeleles ‘sniweyydopus
SSUED UED PUE BUNSI SANISUSS Y} SOPRAUI UOHERASTUIUIPE JO apow ST L
'SUOLOS(UT [BABIABIUL ST PRIAISTLTWIPE USYO 218 JuswiBas 10ueisod 911 10J papuay
S3nIp ‘ool eoido) pue SHULISAS JO SUONEBITIUT] 3ty 0} an(g =3ua[reys Jofew
€ 81045 a1 Jo JwewSss roLsod a1 o) £18aT1ep Brup ‘suy | s3nap otweyydo
UMM SI304JE SIS DIUSISAS 0) Furpes] Uayo “sasop Y31y saxinbal ool o sAs
‘0S| ¥ "HONENSTUTIPE JHUS)SAS BUIMOT[O] SANSST) JE[NIO ) SAYIBII 250D 2

19 ABoeormIvil4 pue AZ0[OISAIY KWy | - =¥

Jo uonoeyy [[elus AIdA B 19AMOH 20t OIWUDISAS A3 AG S2NOKWHUE UTELRD pUR
‘SPIOI9ISOOTLIOD *SBNIP vLIOIMEBE-1UE SB Yans ‘SEnIp owos UoTelSIUpe a1
Bume)ssaosu ‘uonensiurupe [edido) Surmorio] iuswBas Jousod sayorar Snip ou
JO O[IH T "UOTRISIIUPE JIUAISAS FUIMO][[0 SISLLIR] feunal-poolq pue snoonbe
-pooiq a1 4q pure uonensurwpe jeordol 3uIMo[[0] eAROUN fU0d pue vauIoY
Jo siarueq [ersyds a1 Aq pauru] St iuswidas souisod ot 03 A10ATep Snugy

*AIBILIIS SI PUE SALIPIW JO uonEIIdI 10
POsSNSIW pUe U238} U2 SABY SSNIP 2I3YM SOSB) (B3] 00IpotI ]

SAIYONLNS ASUPDY JO coug::mﬁﬁ pue wmopeaiq usyoid
AISNUI “S3U0IS AU JO UOLRNIBAS JOJ $159) IR0 )M UOHEUIqUIOO U] »

uoisusHadAT] pue SIIf[ow SRR I SISEISIP OTUOIYO USAKIS O, »

13 SI9PAOSIP PIILIUL ‘SISPIOSIP UIP2[( ‘SISPIOSIP AMOGEIAN
*SISOAWOpqey eLmAd ayI[ S9SRISIP 100 SNOLIA SSOUGRIP O]

suuydouopusoln) ‘snimdsuoiaAd a1 suonoayu Asupry osouderp oy, «

233 SUODORTH [RIPAIT) SHIRISOI]
‘SUNSAD 9L SUOTIIJUT JORN SULM ISOUTEIP 01 A[TOUNUCO JIOUWI PSS STY]  »

$38[})

Aanisuss Srup

: © Ol PUB JUSUIIEST] S UL SATIISL]S JOU 22 SOUIDIPSUI A 2USYM BLIRJORq

o1J10ads UIEMIO JO MO 10§ Pasn ST STY |, AMAINSUIS PuE 2N *L

SAMIINLS [TeTs 10
S[e1SA19 pure eLISloRg ‘SISE)) ‘SLUIGOp M) S{[0) (uciien[esa cdoasordny

UaSOUIIqOMPUTE UIQTUIIq ‘SILGI B14003Na]
‘Poo[q ‘sa1pog auo3dy ‘as0on[3 ‘surm oy ul maoxd ‘Hd Kraerd oyadg o

-ouLm a1 Uy sjuauoduiod
Bummo(joy ap yuesardai yonsdip aup uo sarnbs oy [ ‘samurar ¢ Jaye pojou
are sa3uryD 10100 pue sjdures aurm a1 ut Ape[diuos paddip s1 digs
a1, ‘sisAfeurm joxdiojur 0} pasn st arenbs yoeq ‘1 U0 SIG[OD JUAISIP
Jo saxenbs [e19A3s sey yanm dins Suoj e st isay, yopsdip aaLin S
“Sarqe(] A1} SUONIPUOD
SSBASIP SBOTPUT UD 1 USL Sa4 J1 “SULIN oY Ul 3509 3 Jo aouasard
Aue SOISY) IDYISYM MOLD| 0) PISTL ST3521 STY | :9509NK[S 10§ Suysoy, v

BERIPAL IWEHIA0 _ _ 09




62 . e Ophthalmic Technician

another factor that gains prime attention in subjects with eye disorders.
Innervations by parasympatholytic system can contract the radial muscles.
Sympathomimetics and parasympatholytics are the common and main categories
of mydriatic agents that have been used so far routinely. In contrast pupil
constriction is called miosis of the pupil which is explained in this chapter briefly.

Antiseptics are antimicrobial substances that are applied to living tissue/
skin to reduce the possibility of infection, sepsis, or putrefaction. Antiseptics are
generally distinguished from antibiotics by the latter’s ability to be transported
through the lymphatic system to destroy bacteria within the body, and
from disinfectants, which destroy microorganisms found on non-living objects.

Some antiseptics are true germicides, capable of destroying microbes

(bacteriocidal), while others are bacteriostatic and only prevent or inhibit their

growth.

Aseptic technique refers to a procedure that is performed under sterile
conditions. This inchudes medical and laboratory techniques, such as with cultures.
It includes techniques like flame sterilization. The largest example of aseptic
techniques is in hospital operating theatres. It'isa method used to prevent
contamination of wounds and other susceptible sites by organisms that could
cause infection. This can be achieved by ensuring that only sterile equipment

and fluids are used during invasive medical dnd nursing procedures. Medical or

clean asepsis reduces the number of organisms and prevents their spread; surgical
or sterile asepsis inchides procedures to eliminate micro-organisms from an area
and is practised by surgical technologists and nurses in operating theaters and
treatment areas. In an operating room, while all members of the surgical team
should demonstrate good aseptic technique, it is the role of the scrub nurse or
surgical technologist to set up and maintain the sterile field. -

To summarise the chapter urine examination we have tried to explain in
simple terms about, Urine analysis is a simple procedure in which a small amount
of urine is collected in a clean bottle of 5 to 10 ml and its quality and quantity is
assessed for various health care problems usually done in clinics,
laboratories, hospitals and other health care setups; it is very useful in

diagnosing, screening, and treating of diseased conditions

 1.Whatdo you understand by ocular ﬁsmaawoonomww
2. How are the drugs delivered to anterior segment of the eye.
3. What is the problem in delivering drugs to posterior segmnt of the eye?
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4. What do you mean by Intravitreal administtation?

5. What do you mean by antibiotics?

6. Name some commonly used .msm_umosg ineyes.

7. Antibiotics are used to treat. .

8. Name the pathogens effecting eye, treated by antibiotics.
9. What do you understand by anti inflammatory? |

10.What are the broad categones of ophthalmic anti-inflammatory
preparations? :

11. What are the Common conditions warranting anti-inflammatory
treatment?-

12. What do vou mean by mast cell stabilisers?

13. What are the symptoms of eye allergies?

14, What do youmean by SAC and PAC allergic infections ineyes? |

15. What are anti-histamine drops for eyes?
16. Give full form of NSAID. | . |
17. What do you mean by mydriasis and miosis of pupil?

18. Name the muscles which aid in constriction and dilatation of pupil. -

19. Which drugs are used for mydriasis and miosis.
20. Why do we dilate pupil. _

21. What is the relation of iris with mydriasis and miosis?

© 22. Why does pupil dilate or constrict, explain briefly.

23. What is meant by blown pupil, Explain briefly?

24. What are the diseases which causes myosis or mydriasis of pupil?

25. What do you mean by antiseptics?

26. How is asepsis achieved.

27. gﬁﬂ istherole o.w antiseptics?

28. What are the ideal conditions for growth of bacteria?
29. What are anti bacterials? |
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1.0 Introduction
1.1 rmmﬁ..

. 1.2 Nomengclature

Light is a form of energy. It has dual nature Particle and wave. Light can
- pass through media as well as vacuum. it behaves like a corpuscle (photon) and
 can, therefore pass through vacuum and behaves like a wave when it passes
-~ through media.

The media through which light passes totally and almost undisturbed are
- termed transparent. Those which cause difficulty in its passage are called
translucent and those which do not allow light to pass are called opaque.

 Itbehaves like a particle (photon) as an individual characteristic when itis
created or destroyed and like an electromagnetic wave when as a group it
- propagates through a space. A series of waves makes up the energy spectrum
" consisting of cosmic rays, electronic rays, gamma rays, X-rays, ultraviolet rays,
the visible rays  consisting of violet, indigo, blue, green, vellow, orange, and red
" }in short we call them as “VIBGYOR?™, the infrared rays, the wireless rays
~ (short and long), and the slow electromagnetic oscillations (Fig 1.1)-
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08 Ophthalmic Technician

Laser isa device which converts electrical energy to light energy emerging
as amonochromatic coherent light that can be directed to a desired target. The

- emitted light is a radiational energy in the nature of monochromatic light, the

colour and wavelength of which depends upon the substance in which the
clectrical energy is passed.

The basic principle of Laser is that molecules of any substance oscillate
and emit light at a certain frequency. A highly concentrated form of light. Can be

coaxed out if the substance is stimulated with energy. The coaxed light is laser. -

LASER by name itself, full form say’s that Light Amplification by Stimulated
Emission of Radiation, tells us the unique property of transferring electrons from
one orbital of lower energy to a second metastable orbit of higher energy level.
Thus this higher energy level causes the emission ofa new light energy (photon)
of a particular wavelength, It is coherent because all electrons jump at the same
time and is, therefore at the same place. The light then oscillates back and forth
within the laser cavity {tube with a mirror at either end; one mirror is hi ghly
reflective and the other mirror is highly reflective and the other mirror allows
source laser light to pass through for use (in the eye).

The need in laser therapy is to further concentrate the laser light into a small
time interval such as by quality switching(Q-switching) which may be active Q-
switching) of passive(Mode-locking). The active Q switching is performed by
an acoustic-optical crystal.

‘The commonly used lasers are classified in Table 1.1

Table1.2 commonly used ophthalmic lasers

Type - Matenal wavelength (1um}
Thermal Argon . 488-514
* Photocoagulative Argon/Krypton 488-514
Krypton 647
Drye lasers 575
Photodisruptive . Nd-YAG . 1064
) Erbium-YAG 2940
Photoablators Exctmer : 193

" Paper - 1l Physical & Physiological Aspects of Spectacles 69

Note: Do not confuse between LASER and LASIK as already explained
laser is a device, and LASIK is a procedure.

Lasik means Light Assisted In-situ Keratomileusis. Keratomileusis is the
operation of corneal reshaping.

Sign Convention |

1. Incident light is considered as travelling from ._mm toright. >.: arrow head
on aray indicates the direction in which the light is travelling.

2. All distances (object distances, image distances, focal lengths, etc.) are
measured from the optical system.

a. [f measured in the direction of which light is travelling (from left to
right), distances are considered positive.

b.If measured in the direction opposite to that in which light is travelling
(from right to left), distances are considered negative.

3. Vertical distances measured from the optic axis to a pointabove =._o.
optic axis are positive, whereas vertical distances measured to a point
below the optic axis are negative. _ |

The angle between aray and the optic axis is measured from the ray to the

optic axis. Angles of incidence, refraction and reflection are measured from the
- normal to theray. :
Angles measured in anti-clockwise direction are considered as positive;
" angles measured in a clockwise direction are considered as negative.

An arrowhead on a line or a curve indicates the direction in which the

distance or the angle is measured. ’
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Fig 1.3 Direction of light
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5. What are sign conventions? . NY
6. Commonly used Ophthalmic LASERS? |

ftat’ = 2

1. Explain briefly the properties of light?
2. What is the difference between real and virtual images?
3. What is LASER, and how helpful is it in ow_.:rm_ao_omwﬂ

4. Explain briefly sign conventions with diagram?

2.0 Introduction *

2.1 Principles of Reflection and _ﬂmmﬁozoz of light
2.2 Prisms _

2.3 Identification and marking of Surfaces

2.4 Lenstype .

Everything we see is seen because light is reflected from it. The objectitself
does not produce light (unless it is a light source!). This explains why we cannot
isee in the dark - there is no light to reflect from objects. )

ABEAM of light consists of light RAYS, which are shown as straight lines

n optical diagrams. A beam of light can be PARALLEL, DIVERGENT or

: CONVERGENT. The rays from a spot or point source of light are divergent,
3 butiflook -d at from a distance may be considered to be parallel.

: _:m—.ﬁ can be Reflected or Refracied

REFLECTION of light occurs from surfaces, most notably mirrors. The
Law of Reflection states that - ‘the angle of reflection is equal to the angfe of -
incidence’. This means that, if aray of light hits a mirror at a certain angle, it will
bounce away at an equal angle. .
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incident Angle of
Ray tncidence .| Normal

Fig 2.4
This can be mathematically represented as:

Sine angle of incidence :
- ~ = aconstant ().
Sine angle of refraction _
termed as the refractive index (R.I)
e R LR

A prism is a wedge shaped piece of slass wi gl
o Frisms mﬁmmoommonsmﬁﬁow@mm of glass with 3 flat mE%mnnm at ..mbm_om to
and the other 2 surfaces meet at the
apex. The angle at the apex is called
the apical angle, and the bigger this
angle is, the greater the refracting
power of the prism. Prism power is
measured in Prism Diopires.

Definition

~ Aone Prism Dioptre lens will
refract light by |.cm over a distance
of 1 metre {100 cm).

~ A prism will deviate light passing through it towards the base of the prism,
and an object viewed through the lens will appear to be displaced towards the
apex of the prism.

Types of prisms And Their Uses

Dispersive prisms are used to break up light into its constituent spectrai
colors because the refractive index depends on frequency; the white light entering
the prism is a mixture of different frequencies, each of which gets bent slightly
differently. Blue light is siowed down more than red light and will therefore be
bent more than red light.

1. Triangular prism

2. Abbe prism
Grating and prism mountings -

Diffraction gratings may be replicated onto prisms to form grating prisms,

Dispersive prisms

called “grisms™. A transmission prisim is 2 useful component in an astronomical

telescope, allowing observation of stellar spectra. Areflection grating replicated
onto a prismailows light to diffract inside the prism medium, which increases the
dispersion by the ratio of refractive index of that medium to that of air.
Reflective prisms _
Reflective prisms are used to reflect light, for instance.in binoculars and
prismatic sighting compasses.
_.m.oimﬁam_d
2. Porro prism(Is used in slit-lamp)
3. Porro—Abbe prism
Polarizing prisms
. There are also .comalnw:w prisms which can split a beam of light into

components of varying polarization. These are typically made of
abirefringent crystalline material. .
. 1. Nicol prism

.

2. Wollaston prism

3. Nomarski prism —a variant ofithe Wollaston prism with advantages
in microscopy
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Oblique light rays will be (refracted) at both surfaces and end up leaving
the lens at the same angle.

Fig 2.7

Lo runnred

Plano lenses can be flat or curved. Plano spectacle lenses are always curved,
and both surfaces have the same curvature. They are not normally used, but
sunglasses are generally plano. Also, safety glasses may be plano. .

Fig2.8
Positive/Plus/Convex Lenses (Abbreviation DS or Sph)

These CONVERGE light. They are used

in hypermetropia, presbyopia and aphakia. ——/\
Low vision devices also use this type of lens. P4 T

A convex lens can be thought of as two L,NN -

prisms with their bases together (or apices
apart). Light is refracted towards the base. This
helps us when we consider some of the effects
oflenses.

o i._! |:Mfu.|ur- -
_ Fig2.9 7 .

A convex lens will converge light towards ;
a point which is called the focal point (focus) of the lens. The stronger the lens, -
_ the shorter is the focal length.(F = focal point of the lens), :

Negative/Minus/Concave Lenses

(Abbreviation DS or Sph) These will DIVERGE light. They are used in
myopia.A concave lens can be thought of as two prisms with their bases apart
or apices together. Light is refracted towards the base of the prism.A concave
lens diverges light as if the rays are coming from the focal point, which lies
between the object and the lens. -

Fig 2.10

Cylinders(Abbreviation DC or Cyl)

Cylinders may be concave or convex, and both will be found in normal trial
sets. However, we will only consider minus (concave) cylinders.

Spherical lenses have the same power all over the lens surface, and bring
light to a point focus. Cylinder lenses have power in one meridian only. There
are two principal meridians on a cylinder lens, the power meridian, and the axis
meridian at right angles (90°) to the power meridian. These lenses will make a
point of light appear as a line of light at the focal point of each meridian.

~ \\ \\. . }
- . f— -— o )

-—— e

-

pormrer e —— >

——E i i — - -

~ 27 axis
N k\\ I].ffi\\ Power is in ore meridian only
Pesitive/plus/convex eyl. Negative/minus/ and this is at right angies to its
C concave cyl. T axis :
Fig 2.11
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Concave Surface

Concave surface is :o:oéw astraight edge ruler placed across it will touch
at each extremity. (two point touch).

Base Curve

The lens blanks from which spectacle lenses are ground have an optimal
base curve (lens shape) for every given lens power. Actually, each base curve
in a series of “corrected curve” lens blanks encompasses a small range of lens
powers. Thus, if the powers of two lenses are more than EE_Bm:% different,

their shapes are likely to be different also.

The definition of base curve varies with the type of lens. In a spectacle
lens, it is the manufacturer’s standard or reference surface:

1. Forasingle vision spherical lens, itis the lesser curvature, 5&059. that
is on the convex or concave side.

2. For asingle vision cylindrical lens, \w\_m the meridian of least curvature on
the toric mE.mmno whether itis ground in plus cylinder or minus cylinder
form.

3. Foramultifocal lens, it is the curve on the segment side (even if the
multifocal has a cylindrical correction, the base curve is not on the toric
side but on the segment side).

4. Inacontact lens, it is the curve of the posterior surface in the optical
Zone, : : o

Importance of base curve is determined, ideally in manufacturing of
ophthalmic lens, Keeping the base curves of the lenses as flat as possible will
not only reduce the lens induced magnification, it will also effectively shorten the
vertex distance, which firther decreases the magnification of the retinal image
size, focused by the corrective lens on the retina.

Refractive Index

In the UK and the US, the refractive index is generally specified with respect
to the yellow He-d Fraunhofer line, commonly abbreviated asnd. Lens Bﬂoﬂ&m
are classified by their refractive index, as follows: -

= Normal index - 1.48d" nd < 1.54
» Mid-index - 1.54 d” nd < 1,60
* High-index - 1.60d” nd <1.74

[

» Veryhighindex-1.76 d" nd

~This is a general classification. Indexes of nd values that are ¢” 1.60 can
be, often for marketing purposes, referred to as high-index. Likewise, Trivex

- and other borderline ﬁoﬁ:m_xaﬁl_namx materials, may be referred to as mid-
. index.

Advantages of higher indices

« Thinner, sometimes lighter lenses
"« Improved UV protection over CR-39 and glass lenses.
Disadvantages of increased indices

+ Lower Abbe number meaning, amongst other things, increased chromatic
aberration. '

» Poorer light transmission and increased backside and inner-surface
reflections (see Fresnel reflection equation) increasing importance
of anti-reflective coating. .

» Manufacturing defects have more impact on optical quality

B Theoretically; off-axis optical quality degrades (oblique astigmatic error).

~ Inpractice this degradation should not be perceptible - current frame
styles are much smaller than they would have to be for these aberrations
to be noticgable to the patient, the aberration occurring some a_mﬁboo
away from the optical centre of the lens (off-axis).

: Optical a_..s_:%
© Abbenumber

Fig 2,14 Chromatic aberration caused by a convex lens
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Single vision has the same optical focal point or correction over the entire
area of the lens. :

Single lenses in CR-39 plastic come finished and unfinished. An unfinished
lens is ground at the time your prescription is filled and the base curve is called
acompensated base curve due to the fact that the lab tech can use a wide range
of base curves to make the lens. A finished lens on the other hand, has been
made using the exact base curve to match the prescription and the natural curve
of the eyeball and is therefore called a correct base curve.

Bifocal

Pistance

Near

Fig2.17

With a bifocal, the upper part of the lens is generally used for distance
vision, while the lower part is used for near vision. Usually, a segment line
separates the two. Typically a person with myopia would have one section of a
prescription lens that has a certain diverging power while another section of the
lens would have alower diverging power for close-up work. Similarly a person
with hyperopia would have one section of the lens with a certain converging
power and another section with a greater power for close-up work.

Trifocal

TE-D TRIFDCAL ZONES

Distance

[ntermediate

= Mear

Fig2.18

Trifocal lenses are similar to bifocals, except that the two focal areas are
separated by a third middle area wiih intermediate focus correction, used for
intermediate vision, roughly at arms’ length, e.g. computer distance. This lens
type has two segment lines, dividing the three different correcting segments.

Progressive
Distance
Reference
Fitting Point
Foint :
Alicmnent
Reference
Marking
Prism Near
Reference Reference
Point Point

Major Reference Points of a ﬂqeagmm?m Lens

Fig2.19

Dizgram showing the visual zones
of a multipurpase PAL

{£] ®=tance zonw
5] E.amﬂ«.a.(a zone
(5 mear zone

| peripheral 20nes

Fig2.20



i
H
i

S3YOIRINS JOUTL UIOLJ SI0RYINS SUS] 01 SFBULP SISISIY
20UBISISIL IIRIG
-Fu1E09 A (1'® 0 toneordde oY) WO JFIUS] 10U Op PUE T3 AN
150U Y00[q A[TEIIEU SJBUOQIEOA[0 PUE XSALLL S8 Yons “S{eHajetl SWog

‘S QISIOASLT PUE SALI[NUMO S1IYBH AN WI0T
SFeuep v N(] TUnAI U SSeUIEp UBO UONRIPE Y-A (] 01 2Mmsodxa uis) Suo] M

| ‘§)3BIR)ED JO POOYI[2Y] SY) S3B3I0UI UOIRIPRIF-Al -wnnoeds 1a[01ABDM AP

ut JyS1 JO UOISSIWSURI) Oy} ONpar 0} pasn sl w.cﬁaoo AN Y
U01333101 4 J3[OrABI()

: ‘sorpadold orqoydoIpAy Jiat) 03 onp “0UL)SISAL .owv:Em
PUE MIP JO 2MSESW B I3JO 05[e A1, ‘FUNROD SANO[JI-UUE 3 NI 0UEISISA
yorelds Suuiquios Aq wiefqoxd sy} ssaIppe 0} An “($1-71 seBerone sse|d)
1591 UOISBIQY 1048g S 1 TOD-A U0 3umel 60T S L UOISIATH Todng m,ﬁom.
pue umes ¢ S Y FZIY [eZ1E)) Seyons ‘SBUTIR0D JOMAN] OIeIS 0) Ased A1oA
120q oABY A3U) K| [2OUOISTY 184} ST STUTLOO SAIDRYAHBUE L t1A[qoad 3O

wiha

QAG,UQ_ ie »umwwb .ﬁ.uh@um._v& .
: EC Su31s uodU 10 1j K|1aLay pue sdure]
1oa1s ‘STeo Buruoouo wol arefd ySipesy 2onpai ot d[ay S3UBR00 JANISYAI-TtTe
Q3 )y “sSurpunoans Jo jsenuod jussedde ) $2583I0UT SUOTIIRIILYOB] JO
wononpal yong “(sdure] ‘smopuim 52) IoTeom sasse[F342 31 pUIYq s1902(qo
WBLQ Se [[om SE 942 31) JO NYm Y} JO SUOTIS[FA YOBq USSI] djay ospe Loy 1
“3]QTSIA IOU SUS| A3 PUIyRq 942 dYy3 oxjern o3 djoy s3uneoo sANssgal-juy

Supeod JANIIPII-NUY

(3qs1a Ajaea)2 51 sua] dog sy m ssydeadoyoyd .
34} JO BORIBYII 23 MOF] DIN o) 5u3] sse|FaLd aeIndar 0) patedwos s (aunyard
woeg 3y} wo uods sk pajdde Suguvod aapogar-nue ue Jo spaa oyl 127 Sy

JANIIPIL-PUY
s3uneos sud|

_ A0URISISN (JOIBIOS
JUBIYUT DAY A1) e wI sonseld ot 01 uondesxo ot} are SASUI] 4¢3 *SISUI]
xapur Ioysy Suronpoxd Jo 51502 P SUCIIRNLUI SU PUE ‘POYOFEIds 9¢ ULD SUI|
BUYDIYM AQ 2582 A1) 21 sasua] dnseld o sadAy Ausun Jo SyoRqAMEBIP HRIT OY ]
‘Apenb [eondo Supueisine pue ‘uononpoid J0 9580 4503 MO A1aJes LRI NS
0} 20p ‘Sus| paqLsald AJUCUIUIOD 1SOUL a1j} AJUALING 2Te SAsU] oNse[d

UIJ GOE SYOMO A[] .«

o ¢ RS -

| £65:CA) eneadqqy

(prepuess) gep-] :("u) xopuraanoegey o
{6£-40) 2useld

*2[doad Bunjsennui ‘sAnR 10] 19119q UoNWIe aTe L3N] JpOUR O}
QOUBISIP SUO WO UGS} S]qELI0JLIOD TPOOWS B MO[[E SISUD] 9AISSAUT01] S|
OU 2ABY A3Y) 9SNEIDY "9yl IO 0M] ISl 10U ‘S2OUR)SIP JISISHIP AURI IE SNOCY
0} JaJeam ) MO[R A31) 2STTRIRQ S[EO0JU PUR S[e0J1q JSA0-SaFejuRApE AUBW
sAeY sasus) 253y § ((pSust  suure A[YSnOT) SIBIPOLLIIT SUIPN[ou ‘S3otelsIp [Je 12
LOISIA Jea{> BIMO]]R pue sau]] SIZas BUIRUTUI2 HONDILIOD TedU 0] HONIDL0Y
SOUBISID WO HOBISULL IOOWS & 3piacid $3SUa] [BO0JLIRA 10 SAISSAIT0I]

16 sappyaads Jo spradsy |ed1B0|01SAY] P Jemsiyd |1 - sadeg

HEIRTUYDAL, uneyydG . 06




92 - L et T Ophthslinic Technician

_ U@mbm Rmﬁn:oﬁaaoo:o: and mqmo_.gos.
2. Define Prism.

3. Umm.oaaamgow oﬁﬁnw_ lenses.
4. What is base curve?

5. What s the relation between refractive index and abbe value?
m gﬁrm the En,ﬂa:oo _um:eoa=> W C mbﬁ_ m W.Oo

1. Whatare the E.Soinm of ..omoozo: Ez_ Rb.moso:o
2. dﬁowbm prisms and their uses,
3. What are different types of lenses?

4. Different types o:namooeg% done.

3.0 _aﬂomcoao:
3.1 Sneilenn Charts
u.m O%a.. Sﬁom ‘_;mwa

Qa nooa 8 m:oé the difference between visual atuity obtained with m:n_
without glasses. The measurement of how well the eye can see detail without
glassesiis called Vision (V) whilst with correction is called Visual Acuity (VA).

There are several ways that vision and visual acuity can be recorded. The
system that seems to be most commonty used is the Snellen Fraction notation.
This shows two numbers, the first (numerator) tells us the distance at which the.
test is done and the second (denominator) is a measure of the eye’s standard of
vision. This number represents the distance at which a ‘normal’ eye would be
able to see the letter.

"Examples

*6/6 - the test is done at 6 metres, and the patient can see the letter that
you would expect the eye to be able to see at 6 metres. Therefore, this

eye is ‘normal’.

+ 6/60 - the test is again at 6 metres, but this time the patient only sees the
largest letter at 6 metres, which a ‘normal” patient could see at 60 metres.
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96 Ophthalmic Technician

There are a few occasions when you will find improved vision with a pinhole
that will not improve with glasses. They are all medical conditions:

+ Lenticular opacities
« Corneal opacities or scarring

+ Keratoconus

- .

53
e
i

T S

e
SRR

2. What is visual acuity? .
3. How do you explaif 6/6 and-6/60." *

4. Whatdo u\o..p iama,c%mo&:m@mw _ _

5. How do you use pin hole in refraction.

use.

e

-

S

2. What s the principle of pinhole?
3. While refraction, vision improves with pinhole but not with glasses,
Feasons. . 1 v LT : o

-3 : .

4. How is refraction done in childemn.

4.3 Astigmatism o . .o :
T G : T ; R
. @%&NWW/%T\

G :
T

_w.uqﬂag-umw : .
This is the normal eye, having no refractive efror. It is an unaccommodated

eye in which the rays of tight from a distant object are focused onto the retina.

The CORNEA: T¥ is an unchanging refractive surface with apower o 2
about 42.00 DS. 3 an. .
»T._D . \

" Figa.l
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100 e . Ophthatmic Technician
Myopia ) '
(Short sight)

This time rays of light are focused in front of the retina, whether or not the
eve is accommodating. In fact, accommodation will result in even more blurring.
Myopia is due to either the eye being too long or the refractive components too
strong,

e g

.}mnﬁ.um:m_ﬂ ”am.._mw

Here, the eye has a different refractive power in different meridians of the
eye - this means that the eye is not spherical. For example, vertical rays entering

the eye may be focused behind the retina while horizontal rays focus in front of -

the retina, The two meridians are always at right angles (90°) to each other in
regular astigmatism. This type of asti m:.ﬁﬁma is correctable with cylinders.

Fig4.5

Between the two focal points there is the circle of least confusion or blur
circle. This is the position that gives the least blurring of viston for the eye.

There are several categories of astigmatism:

¢ “‘With the rule’ where the stronger tefracting meridian is vertical and
the weaker horizontal, The minus cy] axis is at about 180°

« *Against the rule’ where the stronger meridian is in the horizontal. The
minus cyl axis is at about 90°

. Ov:a ue astigmatism, where the axes are around 45° and 135°.

Oblique astigmatism has a greater effect on vision than with or against the

“rule. It is also necessary to prescribe for oblique astigmatism carefully as the

distortion caused can be more difficult to adapt to.

Each of thiese, when combined with a spherical element, can also be sub-
divided into 5 grgups: . .

. Oosvocwa myopic - both meridians are myopic

» Simple myopic-one meridian is plano, the oEﬂ. myopic

» Mixed - ong rieridian is hypermetropic, the otheris .B%cﬁmo

+ Simple Eﬁanmmg.owmo -one meridian is plano, the other hypermetropic

« Compound hypermetropic - both meridians are hypermetropic
Astigmatism may be due to -

+ Corneal - the corneal surface, which has a refractive power of about
42.00 D, may not be spherical and has radius of curvature which is
greater in one meridian than the other.

» Lenticular - dueto the lens tilting within the eye. This is :onam:w
maximum of 0.50 DC and is against the rule

Frequency of astigmatic corrections
» Withtherule 80%
. Againsttherdle  10%
» Oblique Astigmatism  10%
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Light from infinity is focused behind the retina.
Light fronfthe far point is naturally focused onto the retina.

Therefore, we, again, want to provide a speciacle lens that will make
light from infinity appear to come from the far point. In hypermetropia we need
to use positive lenses. .

il

5.1 Myopia and correction

5.2 Hypermetropia and correction ** " Here we need to use a sphere and cyl cofbination to correct both principal

meridians to make light from infinity appear to come from the respective far

5.3 Astigmatism and correction .
nis. .

- Light from infinity is focused in front of the retina.
« Lightfrom the far ﬁomsﬂ,mm naturally focused onto the retina.

1. How do you correct myopia.

2. Methods of correction of hypermetropia.

Therefore. we want to provide a spectacle lens that will make light from s Act
sti

infinity appear to come trom the far point. By doing this we correct the refractive
error. In myopia we need touse negative lenses.

atism and spectacle correction

1. Refractive ervors and types of correction.

2. What type of lens are used for-correction of various refractive errors?
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7.1 Introduction
7.2 Spectacle corrections in Presbyopia

SIS :

This is the reduction in amplitude of accommodation with advancing age,
and is caused by hardening of the crystalline lens. The patient will complain of
close work difficulties, particularly with seeing small detail and in poor lighting.
This will affect reading, sewing, knitting, etc. .

In myopes, this problem is delayed if the patient removes their giasses as
he is naturally focused up.close.

In temperate climates, presbyopia is expected in the early to mid 40’s.
However, in India the problem occurs earlier, normally around the age of 40.
Some people believe that presbyopia starts earlier than this, but the reading
problems that occur before the age of 40 are more likely to be dueto photophobia
than by genuine presbyopia, and sunglasses should be advised asthe first choice
treatrnent. :

Presbyopia is corrected by use of simple positive spherical lenses on top
of the distance prescriptios. This is known as the reading addition or add.In
doing this we effectively make the eye myopic, so we will prevent the patient
seeing in the distance when wearing the reading glasses. Remember, although

Paper - 11 Physical & Physiological Aspects of Spectacles 109

the patient may not read, they may still need glasses for close work such as
sewing or knitting.

When prescribing for presbyopia, we wantto allow the patient to use their
remaining accommodation. Thus, we only give them the minimum amourt of
reading add in order for the patient to be able to perform their near tasks.

Asa'rough guide, the following %w_mom“

Age Near Addition
40 10 45 +1.00 to + 1.50
4510 50 +1.50 to + 2.00

5010 55 +2,00 to +2.50
55 upwards | +2.50t0 +2.75
Aphakes +2.75 10 + 3.00

However. the most important consideration in determining the reading
addition is the requirements of the patient - how near do they have to work
and what close work tasks do they have to perform.

" Reinember that the reading addition is added to the power required for
distance. Thus a + 2.00 DS hypermetrope aged 50 will probably need + 4.00
DS in his reading glasses. Also, a 50 year old - 3.00 DS myope will need - 1.00
DS glasses for reading, but could read at 33 om without glasses!

Consider what a40 year old - 1.00 DS myope will need for reading. The
reading add will be + 1.00 DS. This means that the reading power would be
Plano and the patient will be able to read without any glasses.

A presbyope should only need a change in reading addition every 410 5
years and then it will be a change of +0.50 DS only. .

A correction for reading can be made up in two distinct ways - single
vision reading spectacles or bifocals. There are several considerations that
need to be made before prescribing either of these.

1. Amount of distance and reading corrections - are they worth giving?

2. Improvement in visual acuity - isit énough to be worth giving glasses?

¢

i 3. Whatdoesthe .._.um:ai need to do - are bifocals more suitable or single
vision? .
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112 Ophthalmic Technician

Similar to medical prescriptions, eyeglass prescriptions are written on paper
pads that frequently contain a number of different abbreviations and terms:

« DV is anabbreviation for distance vision. This specifies the part of the
prescription designed primarily to improve far vision. Inabifocal lens,
this generally indicates what is to be placed in the top segment.

NV is an abbreviation for near vision. This may represent a single-vision
lens prescription o improve near work, or the reading portion of a
bifocal lens. Some prescription forms useADD inplace of NV witha
single box to indicate the additional refractive power to be added to the
spherical of each eye.

OD is an abbreviation for oculus dexter, Latin for right

eye.Oculus means eye. In some countries, such as the United Kingdom
and India, RE (right eye), LE (left eye), and BE (both eyes) are used.
Sometimes, just right and left arc used.

*

-

OS is an abbreviation for oculus sinister, Latin for left eye.

OU is an abbreviation for oculi uterque, Latin for both eyes.

A spherical correction corrects refractive error of the eye with a single
convergent or divergent refractive power in all meridians.

-

A cylindrical correction corrects astigmatic refractive error of theeye
by adding or subtracting power cylindrically in a meridian mﬁ@o_mma by
the prescribed axis.

"The axis indicates the angle in degrees of one of two major meridians
the prescribed cylindrical power is in. Which major meridian is referenced
is indicated by the cylindrical correction being in plus or minus notation.
The axis is measured on an imaginary semicircle with a horizontal baseline
that starts with zero degrees in the 3 o’clock (or east) direction, mba
increases to 180 degreesina oo:nﬁTQoOwﬁamw direction.

Prism and Base are usually left empty, as they are not seen in most
prescriptions. Prism refers to a displacement of the image through the
lens, and is used to treat eye muscle imbalances or other conditions that
cause errors in eye orientation or fixation. Prism correction is measured
in “prism diopters™, and Base refers to the direction of displacement.

Pupillary Distance (PD) is the distance between pupils, usually given in
millimeters, it is sometimes known as the ierpupillary Distance (TPD).

Paper - 1 Physical & Physiological Aspects of Spectacles YK

[t is written as two values if the prescription is for bifocals or progressive
lenses - these are the pupillary distances for the distance and near fixation
(esseatially, the upper and lower part of the lenses). They differ due to
pupillary convergence when looking at near objects. Additionally, an
eyeglasses prescription may include a monocular pupillary

distance (“monocular PD™). These measurements indicate, in millimeters,
the distances from each pupil to the center of the nose where the center
of the frame bridge rests. PD measurements are essential for all spectacle
dispensings, monocular PDs being essential in progressive lenses and
for those with high.prescription. PDs can be measured using

a pupilometer or by using aruler.

- Back vertex distance (BVD ) is the distance between the back of the
spectacle lens and the front of the cornea (the front surface ofthe eye).
This is essential in higher prescriptions (usually above +4.00D)as slight

. changes in thé distance between the spectacles and the eyes above this
level can cause the patient to perceive a different power, leading to blur
and/or other &S.ﬁon,.m

The eylinder axisis placed at a specific angle. This is Bammc_.ma in degrees,

but the degree sign is not written as it can be mistaken for a zero (0}. The trial .
frame has a protractor scale from which we can determine the axis.

There is a system for speaking the prescription too! Get used to it as;

again, it will avoid confusion. .
Examples : +0.25: plus owe AS two five - 1.50: minus one m.mw
+0.50: plus owe fifty | ©2.25: minus two two five
+0.75: plus owe seven m<m +10.00: plus ten

+ 1.00: plus one o - 10.50; minus ten fifty

The decimal point is never mentioned.
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If you place a pair of lenses together of equal, but opposite, powers there
will be no movement of the object viewed as the net power is plano. These
lenses have neutralised each other.

Therefore using a combination of lenses to :m-w,m_ ise the movement of the
object, it is possible to determine what the unknown lens toiﬂ. is.

Technique

To find the power (or prescription) of a lens we use trial lenses and an
object to view. The best object is a cross as this allows us to assess astigmatic
corrections.

1. Hold the lens so that the crossed lines can be seen, and move the lens,
noting the direction of movement.

WITH=MINUS LENS
AGAINST=PLUS LENS

2. Rotate the lens. If the fines appear to twist, or ‘scissor’, then there is an
astigmatic element to the lens power. :

3. Ifthere is a with movement, then this is a minus lens and needsto be
neutralised with a plus lens; if against then a minus lens is needed to
neutralise. : .

4. Selectatrial lensand hold it against the lens and assess the movement.

If there is no movement then the lens is neutralised, and the power is
equal to, but of the opposite sign to the trial lens.

5. If, when neutralising, there is a remaining movement, then another trial
lens is needed. Consider the remaining movement and select an
appropriate trial lens to proceed with.

6. Ifthere isastigmatism, then rotate the lens until the cross lines run through'

the lens continuously, verticaily and horizontally. Keep the lens at this
angle and move the lens along each line in turn. The movement will be
different in each direction.

7. Neutralise all with movement first (or, if both are against, the mBm:Q
with movement). This will leave an against movement in the other
meridian, and this meridian is the axis of the cylinder.

" 8. Neutralise the remaining meridian (against movement) withaminus
sphere. This second lens will be equal but o_qume in power to the
cylinder power in the lens v

Always remember that the lens that is used to neutralise is opposite in
woimn to the one vou are measuring, but of the same size.

The lens measure, lens clock, or lens gauge has two fixed pins on the outside
and inthe center, a spring-loaded, movable pin. This device physically measures
the sagital depth of a refracting surface and calculates the refracting power of
the surface. A pointer that is activated by a system of gears indicates the position

- of the movable pin in relation to the fixed pins. If the instrument is placed cn a

flat surface, the protrusion of the central pin is equal to that of the fixed pins, with
the result that the scale reading is zero.

If placed on a convex surface, the protrusion of the central pin is less than
that of the fixed pins, but if placed on a concave surface, the protrusion of the
central pin is greater. Because the chord length (the distance between the two
outer pins) has a constant value for the instrument, the position of the central pin,
indicates the sagitta of the surface, which provides a direct reading of diopters
of refracting power of a’surface of the fens.

Fig 9.1

1. The lens clock physically measures the mmm.ﬁm_ height/depth.
2. The nmmn_Em is in power (diopters)
3, The lens clock assumes :-mg nisin airand n’ = 1.53 (crown glass)

To caloulate for the lens radius Ammmc:.ﬁm that s is very small) r =y*/2s (see

- diagram)

To calculate true power of a single refracting surface (SRS)
F true = F lens clock (n’ true — n)/(n’ lens clock —n)
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120 Ophthalmic Technician

Note! The power of'a lens can be written in three different ways

+1.00>x90/+2.00 %180 .,,OBmeu cylinder form
+1.00 DS /+ 1.00 x 180 - Plus cylinder form
+2.00DS /- 1.00 %90 - Minus cylinder form

These are all the same power! The focimeter works with crossed cylinder
form, and we should work with minus ¢ylinder form.

}. What do you mean by neutralization in optometry?

2. What are the different methods of neutralization?

3. In hand neutralization, with movement of the object determines.
4, What is the use of _mﬁmogwﬁo__.@

5. How do you recdord readings in a lensometer.

10.1 Introduction
~ 10.2 Spherical Equivalent

1. Write step by step procedure of hand neutralization.

2. Write procedure of lensometry and final power of spectacle lens with
examples.

3. What are the basic procedure to be done before doing lensometry?

. ”:Hm prescription for a lens can be written in several different forms. We will
onsider the two most commonly used forms: the PLUS CYLINDER form
d the MINUS CYLINDER form.

m..uﬂ both forms the lens is effectively the same, but the written form looks
ery different. To transpose from one form to the other - .

1. The o%_mbamw POWER stays the same.
2. Thecylinder SEGN always orm_.._mnm.

3. The cylinder axis m_.s,mua changes by 90 (if less than 90 add 90, or more
th~n 90 subtract 90 to give an axis between | and 180 inclusive).

4. What is geneva lens measure? How do you use it?

4. ADD the old sphere power and the o}d cyl no.éa_. (always remembering
the signs) to obtain the new sphere power,

. - Examples :
. £1.00/+3.00 x 90 = +4.00/-3.00 % 180
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This is a subjective techni Jue which i .
i . que which is used to improve the prescripti
: ption
Wﬂﬂa ..MMEn..mmow% andalso can be used when the retinoscope is not available or
n the retinoscope Rmox. 15 50 poor that retinoscopy is impossible.

The best sphere lens is the spherical lens that focuses light onto the retina,

_:mmnmammma:mmﬁm&w&mc\%&un . .
. u.. _.cé@hoirm:mon%m. i
the spherical equivalent of the prescription). retina. ° also

The best sphere is the maximurn plt inirr inus)
) : : plus (or minimum minus) power lens whi
gives the best possible visual acuity. It is found by increasing E%MEW voio%:smw

vision becomes worse i i . .
better- » or adding minus power until the vision does not get

~ Itisimportant to ask a:o.mmoum which offer

example: | “a simple choice of answers, For

* Are the letters better with or without this lens?

¢ Aretheletters Qo&.ﬂ with or without the _oumq

Paper - Il Physical & Physiotegical Aspects of Spectacles 125

« [sthis lens the same or less clear/ worse? (plus tens)
« [s this lens the same or more clear / better? (minus lens)

Remember, we want to prevent the patient having 10 accommodate. We
therefore give the maximum plus or minimuin minus.

To find the best sphere, firstly consider the vision. If this is good, start by
using.a + 0.50 DS lens. If this is the same, Jeave this in place and keep adding
more + 0.50 DS unti! the patient reports that tie lens makes vision worse. Ifthe
vision is poor, then & power larger than +0.50 DS should be used.

if positive lenses make the vision worse immediately, then the patient may
be myopic and minus enses should be used to improve vision ina similar way to
that described above for plus lenses. . _

When you think you have found the best sphere you need to check that
you have not over-correcied the patient. If hypermetropic, addition of - 0.50
DS should not make vision better (the patient should report that this is
the same). If myopic, then addition of + 0.50 should make vision worse.

If ine patient is uncertain of an answer it often means that there is little
difference (answer = same)!
R AR 3
SRR . P 2
The + 1.00 blur test is a simple and quick screening test for low hyperopia,
and also a check to ensure that you have given the correct prescription.

~ Byplacinga+1.00 DS lens in front of the patient, their visual acuity should
reduce by at least 2 or 3 lines on the chart. If there is less reduction in acuity, you
must re-check the prescription.

1. Best sphere means.

2. What do you mean by blurr test?

3. Howdo you prevent over correction in best sphere method.

i o

¥ i

~ 1. How do you give correction with the help of best sphere technique.
2. What is the technique followed while best sphere method correction;

3. In what conditions of the eye we follow best mvrwzw. method,
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correction is to be accurately applied according to the formula 100/D, where D
is the distance in centimeters at which retinoscopy is done. .
: : 15240
16290 ua_q_.emgﬂ Sirte
Panan: Side

Fig 12.3 Streak Retinescope

Light reflex —_ >

Fig _u..a Nature of light reflex in Streak retinoscope Arrow denotes movement of
retinoscope. First arrow mark denotes against movement.Second arrow mark denotes
with movement. .

~ The movement of the im»~e (or shadow) is estimated in relation to the
movernent of the mirror performed by the vhserver, If a distance of 1 meter is

used with the plane mirror and if the image moves in the same direction as the
movement of the mirror the refractive state of the eye is

1. Emmetropia
2. Hypennetropia, or
3. Myopia of less than one dioptre.

And if the Image moves in the direction opposite to the movement of the
mirror the refractive state of the eye is myopia of more than one dioptre. With a
concave mirror the findings opposite to these obtained with the plane mirror are
recorded. With either mirror if there is no parallax in the movement of the image
the refractive state of the eye is myopia of one dioptre.

The rays that enter the patient’s eye are reflected ffom the mirror and should
be regarded as emanating from the image of the source of light. This image of
the source of light should be considered as immediate source of light. The shape
of the illuminated area depends upon the shape of the original source of light.
The light is usually kept at about 25 cm behind the patient and issmall, i.e.,
about 25 mm in diameter, The observer sits at about 1 meter distance. The
distance of the mirror from the source of light is, therefore, 1.25 meters. Ina
plane mirror the image will form as far behind as the object is in front and will be
equal in size. The eye of the patient will therefore, be 2.25 metres from the
immediate source of light. The diameter of the retinal image I is:

I=dv /u

But- v=N
And  u=D
Hence I=dN/D

Where d is the diameter of the source of light, N is the distance of the nodal
point from the retina, and D is the distance of the nodal point from the immediate -
source of light. o .

Or 25X 15/2250 =0.16mm

This is rather 4@.@ small. In streak retinoscopy we use a linear soured
light and a linear image upon the fundus is formed. The intensity of illuminatio
the fundus will depend upon .

1. Clarity ofthemedia.

2. Refraction of the patient’s eve.
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1. Place your working distance lens (‘retinoscopy lens’) in the trial frame.

2. Before testing an eye, the other eye MUST be blusred to prevent
accommodation. This only takes a few seconds as the movement in all
meridians must be against in this eye - add positive sphere until this is
the case.

In a darkened room, assess the ret reflex horizontally, <mnmom=% and
then each diagonal.

4. If “with’ movement is seen, add plus sphere until all with movement is
removed. If ‘against” movement is seen, add minus sphere until you just
see a ‘with’ movement in one meridian.

w

5. Inclinical practice, a ‘with’ movement is seen more easily than'an
‘against’. The end point is almost impossible to recognise. Thus, the
end point is found when adding + 0.25 produces an ‘against” movement
and addition of - 0.25 produces a ‘with’ movement, Altematively, moving
slightly closer to the patient {shortening your working distance) should
produce a ‘with’ movement, and moving away should produce an
‘against’ movement. You should always obtain this reversal as proof
that you have reached and passed the end point/point of reversal.

6. If the reflex isthe same in all meridians we have reached the end of the
retinoscopy routine for this eye when the point of reversal is found. If-
there is astigrmatism, however, we need to correct the more positive/
least negative meridian with a sphere, leaving the other meridian with an
‘against’ movement (i.e. simple myopic astigmatisin). Note the axis of
the against movement as this is the axis of the astigmatism.

7. Withastigmatism, we now need to correct the cylinder element of the
prescription. This ‘against” movement should now be neutralised using
aminus cylinder lens, leaving the sphere in place.

8. Youshould now have in the trial frame the working distance lens, a
sphere and a cycle. Check the reflex inall meridians to ensure that all
astigmatism has been corrected and that there are no remaining
movements. The ¢yl axis may need 1o be modified.

.c. Repeat the procedure for the other eye.

- 10. Remove the working distance lenses from the trial frame and proceed
to subjective refinement of the prescription,

Think

—

AR = =

Is the movement with or against?
« Ifthe movement is WITH, add a POSITIVE lens
+ Ifthe movement is AGAIN ST, add aNEGATIVE lens

Is the reflex bright or dutl?

o Ifthe reflex is dull, then start with a relatively large power

« Ifbright a smaller power can be used

Is the movement fast or slow?

« Ifthe movement is fast, then a smaller lens power should be used
+ Ifslower, a larger power should be used

Is the movement the same in all meridians?

.+ Astigmatism!

Note: The decision of which power to use is a matter of experienice and

guess-work!

1. Define retinoscopy.

2. Types of retinoscopes.

3. Basic principles, while doing retinoscopy.

4, What do you mean by with and against movement in retinoscopy?

5. What does warking distance signify in retinoscopy?

6. What is the relation between working distance with retinoscopy?

1. Method of doing retinoscopy.

2. Explain briefly the types of retinoscopy.

3. What do you mean _uw reflex in _uonmonbﬁm retinoscopy?

4. What are the basic principles in aom.mm retinoscopy?
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6. When the patient reports that there is no difference between the two
positions (or you are back where you mﬁmﬂoa_v you have now found the
axis. NOTEIT DOWN!

..Hanwia_:o for power -

1. Thistime youneed to line up the power markings on the x-cyl lens with
the axis line of the cylinder lens. Twirl the lens as before and note if the
plus orminus axis is the clearer position.

+ IfPLUS is better, reduce the cylinder power
» IfMINUS is better, increase the cylinder power

2. Asthe cyl power is altered, so too must the sphere power in order to
maintain the same spherical equivalent, e.g. if the cylinder power is
increased by - 1.00 DC, you need to add + 0.50 to maintain the mvro:om_
equivalent

3. Check the VA. How does it compare to the retinoscopy VA?
4. Repeat for the other eye.

If retinoscopy has not been possible, the x-cyl can still be used after best
sphere has been found.

1. Find best sphere. Add - 0.50 to allow some accommodation.

2. Twirl the x-cyl about 90°/180°. If neither position is better, try at 45/
135°. If none of these are better then there is no astigmatism.

3. If one position is better then place a - 1.00 DC at that axis. Then check

the axis and power as before.
4. Repeat for the other eye.

_ﬂo.sn.s_ua-.

To use the x-cyl successfully, you need to hold the x-cyl firmly, supporting

your hand or arm to keep the lens steady.

Osmwuon the patient clearly - Which is more ¢clear - number 1 or number
2? (or any suitable question), It is often useful to alter the number as the patient
will often keep replying with the same number each time!

*  Select g suitable fixation Enmﬂ for the patient

- Tocheck the cylinder axis, you must place the x-cyl handle in line with
the axis _Eo of the trial lens

» To check the power, the power markings on the x-cyl must be lined up
with the axis line of the cylinder lens .

Depending on what you are checking, you must always orientate the
oamwmm cylinder lens so that it is in line with the axis of the trial lens

o 1. gﬁﬁ is the use of jackson’s cross nw:m.uo%

2.Draw a neat diagram of jacksons cross cylinder?

3, What is the relation of J.C.C with retinoscopy?

1.Explain briefly how 8 use jackson’s cross cylinder?

2.For best sphere correction, what instniment is used and how?

3.How do you refine cylindrical power with the help of Jackson’s cross
cylinder?
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15.1 Introduction
15.2 Uses of O%&o!ammm

5 o

There are many drugs used in

. . eyework. Inre i
with cycloplegics. fraction weare only oo_..hom:.h&

-

e mOE. awm.s aim of usirig wo%o_oimmmo is to prevent accommodation. There
2 severa o:o_nom. - atropine, homatropine, cyclopentolate, hyoscine and
opicamide - so which is most suitable for our needs in refraction?

We need adrug which will;

* Have rapid onset (act quickly)
* Beshortacting

*  Achieve maximum cycloplegia
+ Benon-toxic
* Bereadily available and cheap

. %wm~03w:»o_&o H.m,. actually, the most suitable of all the choices. O%o_ovmom_.mr
52.: after 20 minutes, the effects last 5 to 6 hours, and there is sufficient
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amount of action. Itis relatively non-toxic, although there can be some adverse
reactions to it.

Atropine is still used, but the effects last too long and it is far too toxic tobe
of safe use. :

Cyclopentolate

To obtain good cycloplegia for refraction, we will normally usea 1% solution
and instil one drop in each eye, repeated five minutes later. At least 20 minutes
should be allowed before carrying out the refraction .

There are a few side effects of cyclopentolate which are unhelpful. The
main problem is the mydriasis which reveals peripheral distortions inthe reflex.
The central portion of the reflex is what we need to consider. Also, the cycloplegia
will wear off within about 6 hours, but the mydriasis lasts for around 24 hours,
which makes the patient light sensitive. The patient needs to be advised about

this.

1 patient will, generatly, not m_..muw you for giving them a cycloplegic! So.
why is it important to use it?

The main patients who need cyclopentolate are the young, uncooperative
enes, Remember that the patient needs to look in the distance whilst you do
retinoscopy. Children are not going to co-operate so well! I suggest that, if the
patient is not cooperating, use cyclopentolate. :

There is some discussion as to how much of the cycloplegic correction
should be given, as the muscle tonus around the lens may be affected. I congsider
that it is unnecessary t& modify the result for young children as their world is
close to them and not far away. However, some people will reduce the
prescription by 0.50 DS oreven 1.00 DS. For atropine refractions, allowance
does need to be made. Again, opinion varies. I suggest allowing 1 00DS, or
better still, don’t use atropine for refractions! o

Ifthere is a convergent squint then cyclopentolate MUST be used to find
the full refracttve error as the squint may be due to high hypermetropia. The full
correction should be given in these cases. -

As the patient gets older there is much less need to use cyclopentolate. and
there are, indeed, good reasons NOT to. As cyclopentolate dilates the pupil, it
is possible that the drainage route for aqueous can be blocked causing an increase
.Sﬁo intraocular pressure - .. you could give them an attack of acute glaucoma.
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17.1 Introduction
17.2 Types of Contact Lenses

17.3 Manufacturing of Contact Lenses

A contact lens can be defined as an optical aid which is placed on the .
comeato correct refractive errors. Contact lenses are considered medical devices
and can be worn {o correct vision, for cosmetic or therapeutic reasons., the
average ageof contact lens wearers globally was 31 years old and two thirds of
wearers were female. .

people choose to wear contact lenses for many reasons. Aesthetics and
cosmetics are often motivating factors for people who would like to avoid wearing

glasses of would like to change the appearance of their eyes.

Other people wear contacts for more visual reasons. When compared
with spectacles, contact lenses typically provide better peripheral vision, and do
not collect moisture such as rain, snow, condensation, or sweat. This makes
thern ideal for sports and other outdoor activities. Additionally, there are conditions
such as keratoconus and aniscikonia that are typically corrected better by
contacts than by glasses. il

S
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History

Fig 17.1

In 1888, Adolf m_nw was the first to successfully fit contact lenses, which
were made from blown glass

Leonardo Da Vinci is frequently credited with introducing the idea of contact -
lenses in his 1508 Codex of the eye, Marnual D, where he described a method
of directly altering comeal power by submerging the eye in a bowl of water.
Leonardo, however, did not suggest his idea be used for correcting vision—he
was more interested in learning about the mechanisms of accommodation of the
eye.

Also in 1887, Louis J. Girard invented a similar scleral form of contact
lens. Glass-blown scleral lenses remained the only form of contact lens until the
19305 when polymethyl methacrylate (PMMA or Perspex/Plexiglas) was
developed, allowing plastic scleral lenses to be manufactured for the first time.
In 1936, optometrist William Feinbloom introduced plastic lenses, making them
lighter and more convenient. These lenses were a combination of glass and
plastic. :

In 1949, the first “corneal” lenses were developed. These were much smaller
than the original scleral lenses, as they sat only on the comea rather than across
the entire visible ocular surface, and could be wom up to sixteen hours per day.
PMMA corneal lenses became the first contact lenses to have mass appeal
through the 1960s, as lens designs became more sophisticated with improving
manufacturing (lathe) technology.

One important &wm%mbﬁmmo of PMMA lenses is that no oxygenis transrnitted
through the lens to the conjunctiva and comea, which can cause a number of
adverse clinical effects. By the end of the 1970s, and through the 1980sand .
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148 . . Ophthalmic Technician

called modified monovision uses multifocal lenses and also specializes one nwm,

for distance and one eye for near. Altematively, a person may simply wear reading
glasses over their distance contact lenses.

Other types of vision correction

'For those with certain color deficiencies, a red-tinted “X-Chrom” contact
lens may be used. Although the lens does not restore normal color, it allows
some colorblind individuals to distinguish colors better.

ChromaGen lenses have been used and these have been shown to have
some limitations with viston at night although otherwise producing significant
improvements in color vision. An earlier study showed very significant
improvements in color vision and patient satisfaction.

Cosmetic contact lenses

Fig 17.2 Awoman imm:rm a cosmetic type of contact lenses; the enlarged section of
the image shows the grain produced during the manufacturing process, Curving of
the lines of printed dots suggests these lenses were manufactured by printing onto a

flat sheet then shaping it.

A cosmetic contact lens is designed to change the appearance of the eye.
‘These lenses may also correct refractive error. Although many brands of contact
lenses are lightly tinted to make them easier to handle, cosmetic lenses wom to
change the color of the eye are far less common, accounting for ou@ 3% of
contact lens fits in 2004.

Cosmetic lenses can be used to drastically alter the appearance of the eye,
as seen in the entertainment industry. Scleral lenses that cover the white part of
the eye (i.e., sclera) are used in many theatrical applications. These lenses are
typically custom made for a specific production and as a resulthave very limited
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availability to the general public. As with any cosmetic lens, ifthe design changes
the clanty of the center of the lens, the lens may interfere with vision.

Cosmetic lenses can have more direct medical applications. For example,
some lenses can reslore the appearance and, to some extent the function, of
adamaged or missing iris.

Therapeutic contact lenses ,

Soft lenses are often used in the treatment and management of non-refractive
disorders of the eye. A bandage contact lens protects an injured or diseased
_cornea from the constant rubbing of blinking eyelids thereby allowing it to
heal. They are used in the treatment of conditions including bullous
keratopathy, dry eyes, corneal abrasions and erosion, keratitis,
corneal edema, descemetocele, corneal ectasis, Mooren’s ulcer, anterior corneat
dystrophy, and neurotrophic keratoconjunctivitis. Contact lenses that deliver

_drugs to the eye have also been developed.

Materials

Fig17.3

. Contact lenses, other than the cosmetic variety, become almost invisible
once inserted in the eye. Most corrective contact lenses come with a light “handling
tint” that may render the lens stightly more visible on the eye. Soft contact lenses
extend beyond the comea, and the border is sometimes visible against the sclera.

Rigid Lenses

Glass lenses were never comfortable enough to gain widespread popularity.
The first lenses to do so were lenses made from polymethyl methacrylate (PMMA
or Perspex/Plexiglas). PMMA lenses are commonly referred to as “hard™ lenses.
A disadvantage of these lenses s that they do not allow oxygen to pass through
to the cornea, which can cause a number of adverse clinical events. Starting in
the late 1970s, improved rigid materials which were oxygen-permeable were
ame_m_o_uwa Lenses made from these Emﬁnm_m are called rigid gas permeable or
,_wo_u, _omm@m
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years. Interestingly, a careful analysis of the materials used to manufacture many
“daily” disposable lenses show that they are oflen manufactured from the sarme
material as the longer life disposables (4-week replacement for example), from
the same company. Although the materials are the same, the manufacturing
processes by which the respeciive contact lenses are made is what differentiates
a “daily disposable™ lens from a lens recommended for two-week or 4-week
replacement.

Contrary to popular belief, replacement schedule is not determined by
the Food & Drug Administration (FDA). Replacement schedule is recommended
only by the manufacturer of that contact lens. The only FDA-approved measure
of contact lens wear is the “wear indication” or “wear schedule” (extended
wear or daily wear) as was discussed in the previous section,

Implantation

Some intraocular lenses are known as implantable contact lenses. While
Eomo _Bﬁ_mza are used to correct refractive error, because of their surgical

Typically, soft contact lenses are mass produced while rigid lenses are made-
to-order. This is because the size and shape of arigid lens is made to exact
specifications for each and every patient.

+ Spin-cast lenses — A spin-cast lens is a soft contact lens manufactured
by whirling liquid silicone ina revolving mold at high speed.

* Diamond turning — A diamond-tumed contact lens is cut and polished
ona CNC lathe. The lens starts out as a cylindrical disk held in the jaws
of the lathe. The lathe is equipped with an industrial-grade diamond as
the cutting tool. The CNC lathe may turn at nearly 6000 RPM as the

cutter removes the desired amount of material from the inside of the
lens. The concave (inner) surface of the lens is then polished with some
fine abrasive paste, oil, and a small polyester cotton ball turned at high
speeds. In order to hold the delicate lens in reverse manner, wax is used
as an adhesive. The convex (outer) surface of the lens is thus cut and
polished by the same process. This process can be used to shape 1me
lenses, but can also be used to make soft lenses. In the case of soft
lenses, the lensis cut froma aw:%&.mﬁom ﬁog.:on that is rigid uatil Smﬁ.n
is reintroduced.

+ Molded — Molding is used to manufacture some brands of soft contact
lenses. Rotating molds are used and the molten material is added and
shaped by centrifugal forces. Injection molding and computer control
are also used to create nearly perfect lenses.! The contact lens is kept
moist throughout the entire EQEEQ process and is never dried then
rehydrated. : :

Although many companies make contact lenses, in the US there are four
major manufacturers

» Bausch & Lomb: Makers of Boston rigid lens materials and care system
as well as various soft lens brands and the WmZ.._ line of multipurpose
solutions.

+ Ciba Vision: Owned by Zn.é&.:mw when Novartis purchased Aleon in
August 2010, Ciba Vision was absorbed by Alcon, though products
continue to carry the Ciba name.

. _ﬁoc_ua_.smmc_-“ Makers of Biofinity and Proclear brand lenses.
* * Vistakon: Makers of Acuvue brand lenses, and a subsidiary of Jobnson
& Johnson
Contact lens m.ﬂn.mo-.mﬂnoum .
- The parameters specified in w contact lenses prescription may include:

* Material / Brand name .
+ Base curveradius (BC, BCR)
+ Dhameter (D, OAD)
* Power in diopters
*» Center thickness (CT)

Prescriptions for contact lenses and glasses may be similar, but are not
mierchangeable, While every country is different, the prescribing of contact lenses
is usually restricted to  various combinations
of ophthalmologists optometrists and opticians. An eye examination is needed
to deter.iine an individual’s suitability for contact lenses. This typically includes
a refraction to determine the proper power of the lens and an assessment of the
health of the anterior segment of the eye. Many eye diseases prohibit contact
lens wear, such as active infections, allergies, and dry eye. Keratometry is

" especially important in the fitting of rigid [enses.
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Removal

A soft lens may be removed by pinchi . L
index M_nmﬂ. Moving the lens om. :w% MMMM@WM edge between the thumb and
remov: d . 3. o
possible w%ﬁﬂm”ommoﬁm risk of scratching the cornea with a fingernail. It is also
_ ens far enough to the side or bottom of the &\,.w to get it

to fold out of the eye without pinchine ;
- . =H 4 I i
will likely sexateh s 898.?:%:@ 1. Using these techniques on arigid lens

H&o&&m&gég_m..
fexi . specifically for removing |
oMMﬂMﬁQ Mﬁmﬁoo_mgaﬁd@_owam:gwoﬁm %.:Mwh : Coma:m_ H_Wamawom
ntofthe lens. Typically these toolsare only us &Es:_.mﬂr  that suction
Care . _ rigid lenses.

systems or lens solutions:

Multipurpose solutions

:..m = Oﬁmmﬂ ﬁh@”h.:..—w x mH.-.Q Mﬁowu.m-m 8%” hﬂnﬁamq Mu- NOON CO

canimprove comfort during -

that some multipurpose solutions

disinfecting Acanthamoebq fro ae ov effective ar

ni the _..osm. In May 2007, one brand of

multipurpose solution was recalled due to a cluster of Acanthamoeba infections.
Newer generations of multipurpose solutions are effective against bacteria, fungi,
and acanthamoeba. The latest multipurpose solutions also contain ingredients
that improve the surface wetability and comfort of silicone hydrogel lenses.

Saline solution

Sterile saline is used for rinsing the lens after cleaning and preparing it for
insertion. Saline solutiohs do not disinfect, so it must be used in conjunction with
some type of disinfection system. One advantage to saline is that it can not
cause an allergic response, so it is well suited for individuals with sensitive eyes

and/or strong allergies.

Daily cleaner o

Used to clean lenses on a daily basis. A few drops of cleaner are mﬁ._umom to
the lens while it rests in the palm of the hand, and the lens is rubbed for about 20
seconds with a fingertip (depending on the product) on each side. The lens must
then he vinsed. This system is commonly used to care for rigid lenses.

Hydroges peroxide systems _ _

Hydrogen peroxide can be used to disinfect contact lenses. Care should
be taken not to get hvdrogen peroxide in the eye because it is very painful and
irritating, With “two-stcp” products, the hydrogen peroxide must be rinsed away
with saline before the lenses may be worn. “One-step” systems allow the .
hydrogen peroxide to react completely, becoming pure water. Thus “one-step”
hydogen peroxide systems do not require the lenses to be rinsed prior to insertion,
provided the solution has been given enough time to react. . ,

» Enzymatic cleaner—Used for cleaning protein depositsofflenses, usually

weekly, ifthe daily cleaner is not sufficient. Typically, this cleaner is in
“tablet form. .
« Ultraviolet, vibration, or ultrasonic devices — Used to both disinfect and
clean contact lenses. The lenses are inserted inside the portable device
(running on batteries and/or plug-in) for 2 to 6 minutes during which
both the microorganisms and protein build-up are thoroughly cleaned.
These devices are not usually available in optic retailers but are in some
electro-domestic stores. _
Some products must only be used with certain types of contact lenses.
Water alone will not adequately disinfect the lens, and can lead to lens
. contamination and has been known in some cases to cause irreparable harm to

‘the eye.
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Paper - TE Physical & vammo_ommm.w_.b%oonm. of Spectacles
» [Ingiving spectacle correction to children, use big diameter m.m:ﬁ and

- tight locking at the ear-ends of the frames (with bands or twirl ends) so

that they don’t slip from nose and not allowing the child to see from non

frame zone.

Tn case of children with congenital cataract operated, wg meoa to mmﬁw
bifocal correction, In such case of dispensing frame, m“.:ﬁ maximum height
possible of bifocal segment drop and preferably D-bifocal type

recommendexl

ik

1. What do you mean by IPD?7"

2.How do you measure frame PD?

3.What s the importance of order writing? o

4.In case of cylindrical correction, which frames .&ﬁ_ﬁo be given?

5.For children, which type of frames Sm&w
T 3 S T

e

iy o 1ot
5 PREW o
bk et

w.wwﬂmﬁ complete step by step procedure of spectacle dispensing?
2.What is the importance of matching IPD of ﬁo.vmmo:ﬁ with frame wO._w
3.Inchildren w.m&bm spectacle oo:domoz.iEor.mE:a.m are to be given?

isessential. The IPD of the patient should match wi
: . 1P : with frame PD i
decentration will induce prismatic effect for the wearer. otherwie

- M:Mo_%o mﬁ. lens s fairly limited, but Youneed to know the advantages
1sadvantages of bifocals, in order i
possiblomeages er to offer the ﬁmcoi the best

.H:omam_onag:. . _ _ _
oncollectio Fm a&mﬂovom&cmaaﬂoamwo 90 glasses fit the patient

*  Order writing MUST be clear. Remember the correct notation,

.><oa_mamm§mm_.m5m8moaﬁ..._ L... ,
andthe lenses much thicker. S e Blasses willbe heavy

-* Ifapatient has two pairs of glas ist a _
1 ses (distance and reading) it is
supply different colour frames to help identify what &owv_mmmmmc%m?mow

. W» case OW cylindrical cotrection try to avoid round oroval shaped frames
owmmmwo mﬂwﬁm% rotate internally due to age and become off axis, Enm
quare shaped frames is lens get locked inside, impossible to rotate.
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Scotoma
Foveal Philosophy

This philosophy parallels the standard lens design philosophy, namely trying
to give the patient the largest possible dynamic field of view. As indicated by
Tscherning ellipses, this cannot be done for high plus lenses with spherical curves.
Instead aspheric curves are used. In order to cut down on weight, lenticular
designs are often employed.

Peripheral Philasophy

This assumes aphakics are head—not eye—turners. It uses m.oa surface
curves of n__EE_mrEm power away from center as in the Welsh Four Drop or
Signet Hyperaspheric. These diminish the lens thickness and lower its weight.
When these came out they were accompanied by much fitting information and.,
especiaily useful, nice looking frames,

Contact Lenses

Optically, contact lenses are the best correction for aphakia since they
leave the retinal image almost the same size as before cataract surgery.Image
sizes with spectacles and contact lenses turns out to be just the ratio of the
powers of the two comrections once vertex effects have been taken inte account

. True aphakia is increasingly rare nowadays due to the advent of the ocular
implant. These small plastic lenses are routinely inserted in the eye to replace the
patient’s own crystalline lens. A patient wearing an implant is Snﬁnn_ a

ﬁmncﬁ_ovrm?n

Aphakia
Fhe lona hss boen remowvad, A

?ﬂﬂ«-ﬁo_ﬂr..ﬂfnﬂ

A Jenz Im plant -d..uw.n.ﬂo_ﬂ et by
durifg cataract sucrgery.

Fig19.2

Ophthalmologists have experimented with intraocular lens implants (IOL's)
for over thirty years, but they have become popular only in the last decade.
Initial experiments used “iris clip” lenses which were mechanically attached to
the iris and sat in the anterior chamber. Since those earliest efforts virtually every
conceivable design has been tried. Now surgeons almost universally employ
posterior chamber lenses inserted in the lens capsule after an extracapsular

© cataract extraction (an extraction which removes the cataractous material while

leaving the capsule intact). The commonest lenses are made of
polymethylmethacrylate (PMMA) fitted with a couple of “J' loops.

Since the crystalline lens is responsible for most of the UV light absorption
in the eye, UV blocking filters are now incorporated in the PMMA prior to lens

- fabrication.

" Typical Posterior chamber Implant

The choice of lens powers prior to surgery is based on keratometry and on
the A-scan measurement of the axial length of the eye. These numbers are run
through formulas based on schematic eye calculations modified with statistical
fudge factors. The most popular of these equations is the ‘SRK’ formula used in
dedicated calculator and compuier programs. The latestversion is the SRK 11
formula which looks something like this: power of implant in eye

= 118.7-2.5[axial length(mm)]-0.9]average keratometer .d.waw_m M.
Usually this formulais _u_“om_.mEEma into a calculator or microcomputerto

* prevent calculation errors.

There has been some experimentation with bifocal IOL’s. These are based
on one or another of the “simultaneous focus™ systems used in bifocal soft contact
lenses. They can be expected to be about as successful as those contacts.

Pseudophakic Refraction

Refraction of the pseudophakic patient procedes exactly as it does for any

. other absolute presbyope.

To summarize this book, which mainly deals with the topics of Elementary
basics of light, like properties of light, definitions of terminology, about laser and
vision, basic refractive principles, introduction to basic optics along with
retinoscopy, practice and simple steps to proceed and to correct ammetropic
conditions of the eye. This book also deals with the different ophthalmic optical
procedures including correct procedure for making a complete eye wear
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The eye ball measuring approximately 2.5 cm in diameter and a normal
adult eyeball is almost spherical and its volume is about 7m. :

The eye ball is positioned in the bony orbit and is supported in its position
by a connective tissue.

The Eye brow

~ The eye brow marks the upper extent of the upper eyelid and overlies the
body orbital rim. The bony rim of the orbit provides protection for the eye from

njury.
‘EyeLids

The upper and lower eyelids also project and shield the eye.
Conjunctiva .

Conjunctiva overlies the sclera and the inner surfaces of the eyelids. A
healthy conjunctiva is transparent, but some times, small normal blood vessels
may be seen in the conjunctiva.



. : 25803 jom sired
2531 [[oM MOY U0 Spusdap A[189[3 395 0} AN[IGE U], UOISIA [EULIOU O} [enuesss
s1oed ‘spred [Jews Auew 30 pasedwiod uedio paresjiduwiod B st shaayL

| $30g 947 oY) mOH

SJUSUIDAOWI JOOWS UMD ‘SIXR[1 J[osnll Fuisoddo sy} SIOBNUVD U0
Sy "0 9T} 92AOW O) UOSIU UT SHOM SS[ISTUIXIS [[V “SaTASTIL TRNOO0 BOXS 213 S€
LAOLD| S1E JUSTIDAOW SJ [ORUOO PUE 340 S PUMOLINS 18t SOTOSNW XIS YL,

sopsNui 18N BIXF

U238 2¢ Ued 2sIp o11do ot pafied aaJou ondo s Jo wonaod e ‘afa o
JO oG ) SUIITUIEXS USYA "B[IIOELL 3 183U 0£3 a1 JO Horq SY) 0} SIHSUIOD
1] “UTRIq a4 03 BUNSI 1) oy sasphdu [eoinad]d gIustrer dATU ondo a4 L

. “p1a10s Jon)sod oyl 18 mu:owzm ‘parordiour STUOISIA JISA ULEBIG
a[) 0 BUIII 3]} WIOYJ S[BUB1S [ENSIA [EDLNOA]2 gyrusueI} 9A1U d1do sy 1,

EYSCINE i iy

“SUIpes YONS UOISIA [eIUS0 annboi 16T SSE)
wuogad pug reop srerdardde 01 sn MO B[RoB 3N [, "UOISIA [ENUDD PoNEIRp
10 31qIsuodsal eurdl Y Jo 1red SATUSUIS AyS1y pue [[eLs © S 3] 210 ondo
aiy) 01 [ex0dUI) ‘Bunal ) JO 151U ) Ul A1y3no1 pareoof 51 ejnoRwW 24 L,

. BymOBIAl

-uorsia WySiu pue Te1yduad xof a[qisuodsal are spolay [ “Sanyaly
uIrp Ul 1$9q UONOUNY pue Bunsl rexayduiad sy moygnoIy) peaids a1e spoy
_ - . 10§02 a1eraaidde o1
SN AO|TE Pre BT Y31 UT152q TONOUT SAUOY) "BROLLL 2 JO vonod [enuad 3t
“@oA0J S UIIIM pavpoed A[osuap iSOt are K31 "UOISIA (BT 10F a(qrsuodsai
gunal 243 jo uoniod 3 ‘e[NOBW Y} U PIREHUOUOD 18 S3U0D Y], "SSU0D
pue Spol feuliar 24] ut simdesaioioyd 3o sadA1 om) 2re 21 L "§9Feill OJU
patLIng a1e ASH[1 1ot UTRI] ) 0) 941U sudo ay) Suofe [oasN] sosnduui 952 .
‘sas[ndul (2oL} OIIT WAL ISAU0D pue ske1 S ammdeo jeiy sioydacororoyd
JO SUOT[[IWL SUTBIUOD J] 194%] aanisuasoroyd paoke]-iyni B STEUNSI Y]

. BUY
-adeys pire LIOY 1t

FuiAI3 ‘BUINOA S,949 1 JO £/ INOQL mom.ﬁano pue 3oem Jo Ajurewt pasodwos
$11] "SUa] Sy PUILG 242 Y3 STiY 1R 123 waredsuer YOI € SISNOARIA Y ],

SNOALA

_ “RPOUILIOD0E 0} Q1| 1qE AU SUIYSTILNp
‘susprey A|fenpeid sud] s ‘oFe 1Ay UOLEPOWILIONdR PIJ[Ed SIS L “UOISIA
25UBISIp pue 183U 103 Jsnlpe 01 adeys safueyd suaj 2y *ajdoad JunoA iy

‘saynuoz Jo djay ot yiim papusdsns ST SUs| 3y [, “Buns 943 030 JYBI|
sn00j 03 51 9sodand )] 'St ay) pUNRq 150[ pa1ed0] §1SUS] SUN[RISAID Y
. H. . :
4 | . SU Y
urxd .Gm:m.m se anbrun se are su s,uosiad yoea Jo susped 2y) pue ‘amyxay
10102 Y [, "249 2 BunisIus JB1] S|enued ) ‘[1dnd otp pajjeo 1 SLII 91 JO JNLSD
s Stusdo punos aY ], "SUIL 33 Pa[jed st 242 oY1 Jo Led paInojoo L

pdng pue suj,

- 1[eq 242 ot Jo onssn Sunsoddns
JPLLIOTXD SUTA LI SU ST STY ] "SSAD[ON UL LU | Apereunxoxdde ose LT 9£0
Aqaeeq © 01 INOJOd 2Ym Y $IALS ‘onss1y Buons pue YBNo) € “eIafas oY |,

BIA[IS YL,
Mara U0§)29§ 9K7 usmng ['] S14 o

_ _ _ *SSOUNOTY) IH WIUI| pue
IDJSUIRTP U1 WIS T | OF LWL 6" | STESLIOD [Eliou s | "SI 21 8 RIS[OS St Stof
1Ry onssy juaredsuel sy eaw100 34, ~2(q1sia e [Idnd pue suI gatygm ysnomp
2£3 oW} JO 160y Y} Je MOpuim JusIedsuel) pug JB[ 2} S1 BIALIOD Y,

€UI0D YL

691 uonesnpy YyesH pue ABojoweyydQ Anunwwe) I - sadeq

uepuyAL NuePpgdo _ 891




170 . Ophthalmic Techrician

Paper - 1 Community Ophthalmology and Health Education

171

Lightrays bounce back from all objects. If'a person is looking at a particular
object like a tree, light is reflected off the tree and enters the person’s eye through
the cornea. The light rays then pass through pupil. The iris controls the amgunt
of light entering the eye by dilating or constricting the pupil. [n bri ght light the
pupils shrink to the size of a pin head to prevent too much light from entering, In
dirn light the pupil enlarges to allow more light to enter the eye.

Then the light reaches the crystafline lends that focuses light rays onto the
retina by bending them. The comea does most of the refraction and the crystalline

lens fine-tunes the focus. In a healthy eye thé lens can change its shape to .

provide clear vision at various distances, ‘

field of vision that most people have. For clear vision, light rays must focus

directly on to the retina. When light »..ooc_mnm in front of, or behind, the retina the

result is blurry vision.

‘The retina contains millions of specialized ﬁroﬂoaomﬁon. cells called rods
and cones that convert tight rays into electrical signals that are transmitted to the _

The optic nerve located behind the retina transmits signals from the
photoreceptor cells to the brain, Each eye transmits signals of a slightly different
image and the images are inverted. Once they reach the brain, they are corrected
and combined into one image. This complex process of analyzing data transmitted
through the optic nerve is called visual processing. .

Eye Movement

- ___ .
Eye movement is stabilized by six extraocular muscles that are attached to
each eye ball for performing horizontal, vertical and rotationa] maovements. These
muscles are controlled by impulses from the cranial nerves that ﬁ: the muscles

Honoi&ononammﬁﬁvﬁ:omm&: Ecmo_nmoo:#mﬁmaacmrmnw relax, the eye
Tnoves. T

.,

. 1. Refractive Errors

The most common eye disorders are refractive emrors, which mean that the

image of the object a person is _ooxm:m at is not mo‘.o:mam_ v%vom_wnmmnwoﬁm _
retina. For perfectly clear vision, the image of a viewed objec

focused onto ihe retina, just as a came
take aclear picture,

ra has to be focused properly in order to

If the image is not focused exactly on the _.oﬁ::., then the :ﬁmw Emm_,cm
blumred, just like an out-of-focus photograph. In this case, the person is said to
have a refractive error. |

Refractive errors occur when there is a mismatch between the length of the

_ eye, and its optical power. These mismatches usually originate during childhood,

A frefractive errors are still being
n the eyes are growing. The exact causes : . :
M.M”MEP vcnm it mm wsmw.“n that both hereditary and enrivonmental influences can

affect their development. |
Refractive errors can usually be corrected using spectacles or contact lenses.
There are also surgical techniques, which can be used to correct refractive erros.

There are three main types of refractive errors among children.

a. Myopia (short sightedness)
b. Hyperopia (Long sightedness)
C, >mmm=_.mmmm5
a. Myopia | |
Myopia is a very common condition. Usually myopia begins to develop in
teenage years and it may get worse over the following few years.
" Myopiais called as mr_onmmm_:mabowm. Short sighted persons do not sz2¢

i " alty focus light into an
distant objects clearly. The eye’s lens 2,.5 cornea normall .
E,_M% on m:m retina. In a myopic eye the light is focused in tront of the retina msa

s0 the image ts blurred. _
mmwnm and mu\:%ﬂo_:.m_ow myopia

Shortsighted persons have difficulty in seeing distant objects oﬁmmnc.ﬁ ,_,rmw
find it hard to read blackboard, road mm,m:m. and Emnm.mua number details on a
public bus and play games. Recognizing people in the distance mav be a problem
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174 Ophthalmic Technician

Causes

) U:mr..avamE,n to flane or steam, chemical fumes, sweat entering eye,
:Emﬂh.:m:o: lo eye, infection caused by bacteria or virus, exposure to sin light
pollution and etc. ,

Treatment

~ Do notallow children with red eves to mingle and play with other oE_.n_H:. .

To wash eye frequentiy with clean cold water
Avoiding I&Ebm the eyes.

.Wmmﬂ. to an eye doctor ifthere is discharge, Ewﬁmsm and burning sensation
persists and affects vision.

3. Foreign body

Causes

. WE._..-.Em ﬁ.ﬁ.mo_ommﬁnm@oamﬂoéooaQ‘onmowmnm, m:mmoﬁ wmsmmoﬂ@:a
dust particles, and etc. "

Signs and Symiptoms

Foreign body visible on conjunctiva ot on comea, redness and watering

Treatment
Do not atlow children to rub eyes
Tie the hands at the back if they do not obey

Remove the foreign object with a clean mois I twi
cign ol st narrow swab or twisted
corner of a handkerchief in bright light. o

> n

Ifthe moﬁ.,mmm: body is embedded in the cornea a . ild th
| . , apply a soft pad, shild
eye and take the patient to a hospital immediately. oY pack shildhe

4, Trauma

, Eye trauma is a major cause of blindness in H.Fw eye. In most trauma casés
people go blind due to lack of sufficient medical facilities or trained personnel.

Paper - {H Community Ophthalmology and Health Education 175

Eye injuries must be considered as emergencies and treated promptly. Inmediate
first aid and referral is essential for restoration of sight.

Causes

Household injuries, speck in the eye, buming particles flying form firewood
or crackers, exposure to flame or steam, insect stings or bites, fiame or steam,
facial lacerations, chemical burns, accidents, broken glass from vehicles, injuries

.due to fall, penetration by sharp or blunt objects, harmful eye practices, self
- medication, traditional eye medication, extracts from leaves or herbs/Human urine

/ animal products that cause permanent damage to the ocular surface and cause
visual impairmeént and blindness.
Signs and Symptoms ,

Redness, watering, bleeding, visible particles oneye, blood clotting, wound
on the eye and loss of vision may be the signs and symptoms.

Treatment -

Immediate first aid is essential. For chemical injuries, thoroughly wash the
face, eye lids and the eye for at least five minutes as soon as possible. Pour
more water into the eye’s inner comer. Make sure that the chemical does not
run into the other eye. Cover the eye with a dry, clean protective dressing

shield.

For bleeding conditions caution the patient against E_u_uws.m eye and get
medical help immediately. Apply a soft pad, shield the eye and take the patient
to a hospital immediately. .

Prevention for other ecular injuries .

Caution children about the dangers of self-medication and .:m&.:o:m_ :
practices discourage children from playing with sharp objects, bows and arrows
and gilli-danda. . . : :
5. Squint
~ "Asquintisnota sign of good luck and must be treated as early as possible.

A_um_..mom and Conditions

Causes may be due to congenital and weakening of one or mare eye muscles.
Eyes will be focusing in different directions. Hence there will be a problem in
perceiving binocular vision. Too many persons this condition would cause

amblyopia. .
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Night blindness is the most recognizable manifestation of vitamin A
deficiency. The first symptom of Xerophthalmia is a child cannot see to get
around after dark or ina dark room. .

_Bitot’s Spots

Bitot’s spots are accumulation of foamy, cheesy material on the white part
of the eye, often in association with night blindness. Bitot’s spots &m.ﬁ in size,
location and shape but they have a similar appearance.

Corneal Xerosis / Ulceration

The cornea becomes dry. If the disease ts not Ew..mﬁn.r the xerosis can
progress within hours to an ulcer of the cornea.

Keratomalacia

The final stage is keratomalacia, which is softening of the cornea:
Keratomalacia destroys the cornea, which results in mandmbw:ﬁ blindness which
isincurable.

The w_.mam:oa of keratomalacia indicates a poor prognosis of health-and
life. .
Corneal Scar

A dry comeal epithelium is sensitive to infection by bacteria. A comeal
ulcer due to infection of bacteria / virus will _%mq result in scarting 0m the
comea.

Visual mo_.mQ may be considerably affected.
The eye can shrink and become atrophic (phthisis bulbi)

Keratomalacia can lead to perforation of the cornea and corneal ulcer.
If treated earlier the cormneal scar will remain mBm: and does not cause
significant loss.

Measles

Visual disability and blindness from measles Oﬂocﬂm due to vitamin
Emr..g._aoz

Children who suffer from diarrhea, acute respiratory infections and
measles should be monitored carefully and given usual preventive dose
of Vitamin A.

Prevention of blindness due to Vitamin A deficiency _
Early identification, accurate diagnosis, and proper management, alohg
with comprehensive vaccination Edmnms._m will reduce blindness due to
vitamin A deficiency.

Corneal scars and blindness can be prevented if Emznmoa and treated
early.
Vaccination programs  would controlled measles. |

- - Pre school children are to be encouraged to include dairy products,

curd, butter, liver, eggs, oil and fat in the daily diet who are liable to.
develop vitamin A deficiency.

*  Promotion ofdietary intake of vitamin A rich foods, which are cheap
and locally available.

- . Regular consumption of vitamin A rich foods such as dark green leafy
vegetables, yellow vegetables and fruits must be added in the regular
diet to prevent deficiency due to lack of vitamin A.

Nutritioneducation, cultivating a home garden with crops which will
ensure adéquate availability of vitamin arich vegetables and fruits,

This unit briefly describes the importance of eye and vision. Eye as a
refractive element, which is safely protected in the cone shaped bony cavity and
comprising of eye lids, which in turn moisture the outermost surface of eye ball
by blinking mechanisin. Thesniform tear film maintains the corneal metabolism,
which does not have blpod supply, btit rich unmyelinated nerve supply.

The tear film, comea, agueous humor, human crystalline lens, and vitreous
humor not only maintains their transparency but acts as refracting elements and
helps the images focus on the outer most retinal nerve fiber layer, which in turn

- by photoresponse functionis which leads to photochemistry , converts images to
electrical impulses and trarismits to brain, by which we recognize and see.

1. What is human eye?

2. Draw neat labeled n:mmnmas of human eye.
3. What are common eye 30205% .

4, Write about refractive o_.},.a.
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‘Teachers see their eyes, daily —observe the behavior of their stusdents —
detect vision defects — facilitate appropriate services. School teachers ¢zn insist
onthe children who are provided with spectacles, to use them regularly while
reading, writing or working,

Characteristics of Children with visual impairment

Og&.os:m:w:waozoﬂ ooaﬁ_anomn_amooméammo:aoomcmmﬁo%_smwnoﬁ
even be aware of their visual problem. :

They adjust to the poor eye sight by .&E:m.snmﬁn to the blackboard, holding
the books closer to their eyes, squeezing the eyes and even avoiding work

requiring visual concentration and many atimes they try to copy from the child .

sitting beside.
Due to the poor visual condition a child may become a slow student and
hesitate to participate /involve in the group circular and extra curricular activities.

Reading is affected the most by poor vision skills: Students often have no
accurate left to right eye movement, a skill necessary for reading books.

. Words and even lines are skipped, words are misread, and studentsdo not
understand what they read. Because all schools subjects depend heavily on
reading, a student is in jeopardy even though he may be normal intelligence.

Social Problems

Behavior difficulties arise due to of reading and writing problems. Teachers
and parents often look for a psychological reason for poor work production
and poor behavior, while the cause may be near vision skills.

-

Typical behaviours of students with poor vision skiils

Distractibility : Avoidance of reading or writing, indications of frustration,
excessive blinking and eye strain when working at close range, or ‘near point’,

Disruptive behavior in class, wmmamm?o behaviorin muou_um. good attention

toauditory learning, distrust of adults who scold them to work harder for succeed
and poor moomm_,mE:m. : x

. Afewchildren cannot leam to read quickly and easily due to their vision

problems and they fail to remember letter forms. They have trouble with spatial

concepts on paper due to poor visual attention.
Magnitude of childhood blindness and its causes,

Childhood blindness is the second largest cause of blind-person v,om_,...mw
Approximately seven crores (70) million blind person years are caunsed by

childhood blindness globally. There are about fourteen lakhs blind children
worldwide. Approximately 5,00000 children vaoo_.:a. _u_:._.a every year
approximately one every minute and about half of them &w\ 2_5_1 one or two
years of becoming blind. Recent research on the economic cost of E:..Q.E.umm
indicates that blindness costs the community billions of dollars in lost productivity,

* caring for blind people rehabilitation and special education. Approximately one

third of this cost is incurred by blindness in children. Children of school age
children i.e. 6 to 14 are more than 25 percent of our India’s population and

 there are about 4,50,00,000 children are school drop outs.

Prevalence and incidence of visual impairment in _.HEE-.a:
The prevalence of blindness ranges from (.3/1000 to 1.5/1000.
The prevalence is mvﬁ..oﬁgmﬁ_%.
0.4/1000 children in high —income ﬁmmcﬁ‘
0.7/1000 children in middle-income regions and
0.9/1000 childrenin _oi..msnoso regions |
Incidence of blindnéss

There are few data on the incidence of blindness in children. Register ofthe
blind in Nordic countries suggest an incidence of 6-11-100 000 children / year.

The causes of childheod blindness and strategy for prevention

- Malnutrition — Vitamin A.deficiency

[lliteracy, superstitions, i gnorance and lack of awareness regarding eye
health and care amang parents. RS :

Recklessness towards immunization

Consanguinity

Harmful traditional eye health and treatment practices
Untreated ocular ailments of the children

Injuries : eye/head

Fear of m..hmmr-monw and more

Overall approximately 40% of blindness in children isavoidable. ﬁﬁﬁ.:@o?
the “Vision 2020 : The Right to Sight” Global program for the Elimination of
Avoidable blindness suggests the main priorities for action by :
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186 R Ophthalinic Technician.

187

Do not punish or threaten children those suffered eye injury while playing
oraccidentally. .
Advice children to burn crackers under elders supervision

Good Reading habits

Hold the printed page about a foot and half away from the eyes and
tilted at an angle of 45 to 70 degrees.

Uo:oﬂngaiaoé.mnﬁummb&uﬁmmui&o g.:mn_oéﬁol:mmowmn:m
/dimlight. - _ , L
Do not read fine print under insufficient 1 ght.
Rest your eyes frequently when reading or doing concentrated eye work
by either closing the eyes or looking at a distant object for a minute.
Basic First Aid . |
Eye emergencies include cuts, scratches, objects in the eye, burns,

chemical exposure, and injuries with blunt objects. Since the eye is easily damaged
any of these conditions can lead to vision loss ifleft untreated,

In case of corneal trauma due to jury with sharp objects — such as
blade of grass, the corner oredge of a paper, a pencil, a knife or other injuries

due to burns, hot water, oil, vapour, hot ashes, firecrackers, caustic soda, lime, _

acid or any other chemicals, wash the affected eye with clean, cold water.
thoroughly. It is important to get medical attention for all significant eye injuries
and problems

?mmbwmu\mﬁ.o_u_namﬁmﬁmﬁzcacmﬂo E.mEu\mnzso&:Hmm:ﬁBm&o&
attention. -

A chemical injury to the eye can occur due to a work related accident

o@wooﬂao:g:m%o_a?o%oﬁmzormm o_aﬁn:mmo_cmonm, mmwao: orﬂio&mv
mo?osm.mv ete, .

Fumess can also cause chemical burns. In the cause ofacidic burns, the
hazing of the comea often clears and thereis a good chance of’ %843. However
atkaline substances — such as lime, comunercial drain cleaners and sodium

rw%oxaio::aEﬁm.mm.mﬁmos Bﬁvﬁnaﬁnmsom:mmvan:mboa am:.mmﬁomﬁ
COres. . .

. Attimes; ongoing damage may continue to occur if there is no prompt .
treatment. Dust, sand and other debris can enter the eye any time. Do not rub

Paper - Il Comunity Ophthalmology and Health Education

. %.o. eyes when any small particles like charcoal, wood, sand etc fall in the eye.

Open the eyes wide and wash with _oﬁ.m of clean, cold 449\8”.. ..
Oo::n:mam pain and redness indicate that Eommmmrw:&. attention mma
treatment is required. A foreign body may threaten your vision ifthe objec _m
likely to damage the comea or lens. | o
Foreign bodies propelled at E.mr m_um,.wa by machining, grinding, or
hammering metal on metal present the highest risk. :
Bieeding inside the eye can reduce vision, lead to glaucoma, or damage
the comea. _
Take preventive Steps | | o
«  Protect the eyeswhile performing all hazardous and sporting activities
4 honve, while travelling and on the job.
»  Stock a first aid kit at your house and workplace.
« Do not assume that any eye injury is harmless. If in doubt, see a doctor
immediately.

e

h w«&mﬂwﬁom school children plays a vital role for a good academic progress

 of the child and avoids vision disturbance caused by poor vision while seeing the

“black board. Periodic vision screening at regular time intervals mwoéw Mr.o &wmon_.
in j k on the nutritional disorders

s in case of amblyopia and keeps check al di
Mmc.omﬂ_w eyes, any kinds of squints and various eye problems caused in childhood.

" Soregular vision screening of school children must be followed _uw_ eachand

' every institute by govemment qualified optometrists

1. What is the purpose.of school mnamo:_.amw |
2. What are the objectives to be followed in screening school children?

3. What are the characteristics of children with visual impairment?
4. What are the social problems of screening at schools? -

5. What are the causes for childhood blindness?

6. What are good eye health habits?

. . ., ) ’ . 2
% 7. Whatis the role of teachers in screening and survey of school children?
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Caee. . _ Ophthalmic Technician

People are screened for distance and near vision, phorias, redness, dry
eye, health of the eye, colour vision and people currently wearing glasses are
screened to ensure their existing prescription is correct. People with visual
impairment will be identified and recommendations made on corrective glasses
and/or related cye exercises. _

Improvements have been recorded in the productivity of people at electronic
plants and industries after visusi screening assessment and the supply of
prescription eyewear for use at the workplace.

The major benefits of an Industrial Vision Screening and Prescription Safety
Eyewear can include:

» Drastic reduction of injuries to workers

« Improved productivity

» Aciive participation of employees .

« Reduced eye complaints e.g. giddiness and headaches.

Industrial eye screening not only includes an eye check up but also
Information, Education and Communication.

The three components of an eye care programme include screening vision,
determining vision requirement and choosing appropriate protective and corrective
eye wear.

In industrial eye screening ﬁ_,om@Edmm. acomprehensive eye oxmbmmmzon
is undertaken to detect problems and suitable remedies are suggested. Eye
diseases that are common in the industrial work force are cataract, glaucoma,
diabetic {(eye disease) retinopathy, and dry eye because of working before a
computer for long howrs.

It also includes review of patients with these specific problems.
Procedure for screening

,_;rmio_.rmo..ommm&iaoﬁ:ao@mﬁorommba_&amoﬁo.:mmmaosowo_nm
week or a couple of days depending on the strength of éo%ﬂ.m, probably in
Industry working hours. An introduciory lecture is given by the optometrist/
ophthalmologist with a slide show, with :.:wo:m:, topics to make the talk more
interesting and informative. . ;

The ophthalmologist is assisted by optometric and ophthalmic optician mﬁm
to check visual acuity, power and colour vision to enable a faster moﬁmz_sm
process. The doctor does a comprehensive eye examination, which includes slit
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lamp examination, Applanation Tonometry (to check eye pressure), cover-
uncover test (to check the presence of sguint) and an undilated
Jundus examination. The doctor diagnoses presence of lid infections, drv eyes,
cataract, glaucoma, squint and diabetic eye disease. The whole examination
takes about five minutes.

Fig 3.2 Visual Acuity Check up

Fig. 3.3 Mydriatics
(For dilated pupil test)

Fig 3.4 Slit-lamp Examination

In case the pupils are small or where there is a manifestation of cataract, a
dilated pupil examination can be done. In case the patient needs surgery, he is
referred to the base hospital. Topical eye medications are also prescribed for
eye infections and dry eye.

The need for regular follow up in patients with mwmcooﬁm and diabetic eye
diseaseis stressed. The patient is told of the importance of using topical eye
medications for eye pressure without fail and the resulting loss it could cause to

_.Eo Sm:m_ field. Regarding diabetic awm n__mommo the importance of maintaining
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194 . . Ophthalmic Technician

4. What are the proper eye health practices at industries?
5. Commonly used safety eye wear at industries.

6. Prevalence and incidence of eve probléms at industries.

2. What is the role of optometrists and staff while screening at industries?
3. What is the procedure for eye screening at industries?

4. How do you do visual acuity check up at camps.

An ‘Industrial eye-accident’ can be broadly stated as an unexpected event
inan industrial process resulting in injury to the eyes of the employee and resulting
in partial or total im-pairment of vision temporarily or permanently.

Zoo?o_‘oqmmsmnﬁmmo%mmowmgoamﬂwonwmoﬁ:m:?oo%ﬁwo ﬁosaon
and delicate. : :

Perhaps this is the reason why Mother Nature has given the eyes a special
protection which no other limb enjoys. The hands or the legs, for example, by
themselves, have no protection and they are exposed to the effects of an accident
easily. But the eye-lids act fast and protect the eyes from direct impact.

Accidents, giving rise to injury to the eyes of operatives are frequent in
mining operations and in grinding metals, stone-dress-ing and in some wood-
working ope-tations. Welding and Casting hot metal are amongst the commonest
Engineering operations in which acci-dents to eyes happen.

Types of injuries to eyes, resultant of accidents, vary from burns to small
particles of molten metal actually getting into the eye or dust or foreign body
entering the eyes while clean-ing with pressurised air as for exam-ple in Automobile
industry.

If we analyse eye-accidents, we come 10 know that the causes there-of
can be traced to one of the fol-lowing.

a. Heavy impact of Targe parti-cles chipping off from the process (splinters )



‘uon-edroo() Aq sisAfeue Emuﬁ_-n_o_.. ¢
‘(333 Burpiam) sqol £q sisATeue p1ezey-qof 7
wewdmbe ac suryorwt Ag SISAeUR prezey-qof - |

- sisAJeue ST} 0)
sayoroidde 21seq 3aIY) 3¢ URD 213U [ "WOHICM [OES 0] UMOID] 19] $INSSI ) pue
apeu st sisATeure prezey-qol 3y Ansnpu] 4oes uleys J|qesIApE 3G pnom I

{(duioapulsg a0js14 sapnduwiod) §A D) 0) ped]
ued sa2nd woS i Surdom Jueisuc) ¢F Sy

plezeH 3uIplaAs 7°p S1d

_ : ‘paydope aq 0 211 1Y) saonoeid
aJes otf) U0 pHE 3pel] 21 U] SpJezey U] Bo paeonps b..ﬁmo.& aq s Aoy

9K SIY

10901 [[ua A{[eal sesse|3 o) Je) sako)duss ue aouiAu0d djay wyBiu uonoaod jo
SIgauag pue ‘sosseld Aajeg Jo Suans wed ay) jo uonensuctRp Y Juaudmbs
aanoa-oxdae Jo uonouny aip pue ssodind sy urejdxe snu s1ostazadng 3 |,

“PAlIOv) 5 PHIOYS SISHIOM 1) JO 1red 2ip1 uo ‘5108ped aanasi0ad Jo uoneraadde
Joyor weudinbe aano0xd Jof past oy wonuau 1snf 0] gENOUS J0U ST 1]

591} S PUB SIOWISY SUTP[aM ‘SISUR] JSHJ PAIYS USOIOs-21m “Plargs-9oe] onseld
‘Premys-a£a snse|d ‘sapoejoads ‘ploys apis ‘52183808-dno 231} $198ped sanoancid
SNOLIBA 9} YINOIY) PauTRIqo 2q UEd SIERPIdIE-943 1SUlede uonoacid

: 7] AJu293 ST predal STy} Ul SUOHe
annusaaxd oy Furziseydurs 10§ pasu 2y “og uolsta Jred-un sy joedun w3ns
© U3A9 “342 24} JO 2INIBU HLDLNUI PUE JFEST[P SU1 JO 3SNE02H TUSPIOE I2Y0

. AUe Ul Upy) 1912213 SLaZRIep JO JU9)X2 3] ‘JUIPIOIL-0AS UR JO 9580 1} U]

-an3ey o 3[qudaosns AJISea U pue , Sa4s Yeam.,,

do[aasp “NIoAs I JO ATYBL ) U POA]OAUL ST Jel]) SIA3 JIU) 0] WENS JBISUCO 1O .

50 ‘ANSNP SUL{RW-UOLED T S18¥0ed ‘SISURLEX PUR SISPEaI JOoI] '

. _ . . ‘5242 0 98¥wiep pue
UOR-BILLI 21008 9STe) $955300.1d tleped wioy sed snotosiod pue sawng 'y

“(sseo01d Burpjom susjAsoe tuor 1o SI0BULITY wo 21e[3 pue 1381 papayjey 3
PIOIS S13p s PUE SYSEA 24 b&.«m 1'r g

I

‘wnifogida [8oU-100 a1eaTap 19n 33 surSeurep A[u-eioduie; s1e ot
Jjo m.bﬁ I 01 0P SIS | ‘SHNSa1 242-01e, ) S8 UMmous] Amnfur pue saka oy ul
UOHBILLI MO SISAED 0Tz BUIP[om PpIORIS-UN 0] 5940 Jo amsodxs uedy

. sugean paduojoid e Anog p A[qrIapIsuce
LA UOISIA [EULIOU POUTESaI A[1§oN| S} 'SYIIOW 3OS J0J A[[e10] JYS1S0L0
514 150] 1SOWI-[E UOISIAI[] 03 SIA3 SIY 01 SS03E ABUINUT POAJOAUT FI0A. asoym
‘T “‘O1pRY BIPY] [V S} JO I2IYO [B10adg 10TURS <.._uozo 9q UBD 3DUE)SUL Uy
ST} 123 sawiawos ‘suolssajoid paije pue UOTSIAD[A], Ul HOM OUM ISOY |

"SABIUIRMSD JO 10901 J

“(SSLISNPUT [EOILILY) UT SONSNED _Ew. sp1oy) spinbr yo Sumyseydg o
(suonerado Supseo-feiapy) fe1ow Sutgseds P

‘(soss592-01d wcmﬁ_oﬁ nngq pue jods “op11-09]9) Joneds pue syzeds [e19 D

. ‘saporioads A)ofes Supeam
PIOA® A1) J1 PRIOAJJE OS[e B1E ‘SIOHI0M [[IUE JUSUITPUOD ple mo}] pue sI0008
PUe S3[9A2 I0JOU JO SIRALIP - 159 “(52852001d Bu1-5S2Ip-2U01S PUE S[EISLW JO
SuipuLid 10 Buipeos ur se) s19(qo SwAly jrews pue 1sup - 0eduwn Merpo q

61 T ueneanpy Pleay pug ASopowjegiydo Aunwwo)  fyj - 1adeg

uginuyaa) A egmydo 261




198 Ophthalmic Technician

This special analysis involves list-ing of all jobs, analysing, them while those
jobs are being performed, and of aoﬁ:,:_:_:a key job-steps, poten-tial hazards,
and safe practices.

The results of the job-hazard ana-lysis, embodying the hazards and means
for protecting against them, should be explained to the workers clearly. Unsafe :
work habits of work-ers should he corrected. The job-hazard analysis should
be made available to the workers so that they may refer to it readily.

Om:o_.m:.% the workers do not rea-lise the importance of protective
equipment. No systematic effort has been made to tell the employees on the ;
need for eye-protection or to ex-plain the characteristics and benefits of safety

glasses. _
These days in all industries day in and day out also, working with computers
has become compulsory. Hence persons working with computers must be
educated to follow certain ethics at work station and also to wear, anti-reflection
coated glasses (A.R.C) when viewing monitor. Supervisors should set an example :
by themselves strictly adopting the safety practices. Lapses on their part would
give room for unfavourable interpretation of the safety rules by the workers.

Infractions of rules regarding eye--protection must be dealt with seve-rely.
When eye-protection is ?,oﬁn_ -ed, its use should become a condition o
employment. Too often an eye is lost because the Safety glasses s&_n_.. mro:_a
have been worn, are left in the tool-box or bench-drawer.

Those who are required to work in areas or to enter areas where eye-
hazards exist, should not be permit-ted access to such areas until the eye- -
protection is provided. Visitors too, should not be permitted to enter such area |
without proper eye-protec-tion. .

The attitude of workers has much to do in successfully implementing such -
programmes. - Medical consci-ousness, eagerness to use the protec-tive :
equipment, amenability to safety codes, - all should be motivated from the worker
spontaneousty.

Proper propaganda on eye-safety, a sound indpiction and training ;
pro-gramme, educating the supervisory staff in these practices - only these can ;
achieve the desired goal of mini-mising industrial eye-accidents.

“Safety is a never osﬁ:zm Task™

“Next to creating a life, the greatest ::sm aman can do is to save eye-sight” :
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Ahazard is defined as “a condition, event or circumstance that could
lead to or comtribute to an unplanned or undesirable event. ” Seldom does
a single hazard cause an accident. More often, an accident occurs as the result
of a sequence of causes. A hazard analysis will consider system state, for example
operating environment, as well as failures or malfunctions.

Assessment of risk is made by combining the severity of consequence
with the probability of occurrence in a table. Risks that fall into the “unacceptable”
category (high severity and high probability) must be managed by some means
to reduce the level of safety risk. While in some cases safety risk can be
eliminated, in most cases a certain degree of safety risk must be accepted and
different industries will have statitory guidelines.

Itistherefore of great importance to understand the potential hazards involved
in such activities, and to keep information and maps that illustrate the possible
consequences of any accident that could happen at an industrial installation.
Industrial hazards can also occur by, processing or storage of petroleum,

_petroleum products and other minerals; processing or storage of chemicals used

in bulk to manufacture a wide variety of chiemical-based products; manufacturing

of'the products themselves, e.g., cleaning agents, pharmaceuticals, cosmetics,

textiles, paint and inks, ptastics and resins, etc.; as well as energy production,

and the manufacture and storage of food and beverages. Therefore this chapter
briefly describes about the measures to be taken to reduce the risk of Hazards
at Indusfrial environment.

1. How m._u‘.wo: define _ba:m.:._m_ _u._ﬁmw%
2. What are the causes for accidents at Industry?
3. Howiseye mmmooﬁn_ in case of exposure to welding arc?
4. What is computer vision syndrome (c.v.s) and how does it affect eyes?
5. What are occupational hazards?

6. Vv'hat is the duity of optometrist in reducing Industrial hazards?

1. What are the types of injuries to eyes of workers at various industries?

2. How do you protect the eyes of industrial workers?

3. What is the role of optometrists to save eye from industrial hazards?
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) ﬂ_mzmo& oc._.._&no:m such as external eye infections, vision loss caused by
:::Eosm_ ﬁ_omo_o:&\ and the incurably blind are examined. A fter this basic
examination with the help of torch light and direct ophthalmoscope, the patients

are directed to further steps.

) Tension and duct examination: Patients above the age of 40 hav i
_:nuooEw_. pressure tested. Senior level ophthalmic mmmmmﬁsﬁmm&.ﬁa mn“ HMMMM.
Wﬁ&go drops m-.a measure the intraocular pressure with a Schiotz tonometer.
acrimal passage is also tested by syringing for the patients with cataract in
operable condition, Facilities for the patients to lie on, additional benches for

waiting patients, and adequate lighting are ensured. g

* Fig. 5.4 1.O.P. Measurement

—nun-..n&o.ﬂ Reftraction is performed on patients who have refractive errors,
Ewmm.gmc_..omxmu outdated glasses, or pseudo-aphakia. This process occurs ina simple,
pr o :Mmﬂw_wmnr cubicle which is equipped with one or more foldawav
partitrons, al lens sets, and mirrors. Well-trained optometric staff con )
refraction while volunteers control the patient flow, ’ conduct

Final examination: Senior O i
. n: S phthalmologists evaluate the test findings
_uo”..n.og the msm_ oxmB:mmmon (which includes fundus oxmgimﬁo: on :@mwm
pa _maav. review the E:._o:ﬂ records, make the final diagnoses and prescribe
required management which could be , medication, eye glass prescription, surgery

c_.n.nm:so_a.ﬁgmmaﬁ_oma.o:naoosﬁ_ ....
the final ination.) P r conducts both the _.m_.ora_:mnw and

ree M..E..MM—-E«. Patients advised for surgery or further specialty interventions
areed MMM ».ovw the co:bmo:_o_.m to uptake the relevant eye care. Patients who
e q.”omo ih Smm_.mﬁ surgery undergo blood pressure measurement and m:mE.,
e 3 ose v o fit for surgery are counselled at the campsite are registered in
patients register and transported to the base hospital for surgery. These patients
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receive surgery, postoperative care, meals, and round-trip transportation all free
of cost,

Optical Services : Opticians (sales person and technicians from optical
division) also attend the screening camp as part of the medical team. A set of

_ frames and required indent of power glasses are taken to the camp venue, Patients

advised to wear eye glasses may use this opportunity as it is available at affordable
price and receive eye glasses in the camp venue itself. The optician finishes the

lens on a grinding machine, mounts the lens in the frames chosen by the patient.

The outreach department manned by a Manager governs the outreach
programme throughout the year. Camp organizer, the employee of the hospitat
hridges the community and the base hospital to camy out the outreach
programmes. The organizers work in the community inassociation with service
organization for the fool proof conduct of the outreach programmes. The cutreach
deparament shares the resulisof camp, viz., patients screened, niumber of surgeries
performed, patient discharged etc. with Government and the associates who
support the camp in the community.

 Cataract is the leading cause of blindness in India. The management of
cataract will remain surgical extraction until preventive methods are developed
to reduce the progression of lens opacification. One of the accepted ways 0

. increase uptake of caiaract services 1s by extending ophthalmic care facilities to

the rura! areas through mobile eye units, thereby providing cataract surgical
services close to where the majority of the people live. There is litile published

" information on the outcome of cataract surgery in eye camps although several
* authors have reported their experiences with various methods of conducting

camps.

In this chapter we discuss about Eye camps, their management and specific

measures to be taken in a step by step procedure, wherein to summarize In
* these camps patients were checked for common eye problems, short and long

sightedness, and were given spectacles and eye drops free of charge. Patients
identified with problems such as Glaucoma, Cataract etc. were counseled ard

suggested surgery. Eye camps plays a major role for a group of people or

community to, screen and treat ocular ailments and to maintain good vision and

_ proper eye health. Whenever Eye camps are conducted a few statistics are o

be recorded , such as, Total number of patients seen and their ocular health,

refractive status, Number of free spectacles given, Number of operative cases
" for cataracts or any other eye problems. This measure helps us to maintain

proper statistical evaluation of data and in future proper management of Eye
camps.
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Low Vision

“Low vision are those who suffer visual acuity between 6/60 to 6/18 or 70/
200 io 20/200 (snellen) in the better eye after the best possible correction ora
field of vision between 20 to 30 degrees”.

The WHO working definition of low vision (WHG, 1992):

“A person with low vision is one who has impairment of visual functioning
even after treatment, and/or standard refractive correction, and hasa visual
acuity-of less than 6/18 to light pérception or a visual field of less than 10
degrees from the point of fixation, but who uses, or is potentially able to use,
vision for the planning and/or execution of a task™

For a person with low vision, there is significantly reduced vision, visual
performance is affected but that there still is vision that can be used, Ifthere is
usable vision, fraining to use that vision H.EME be possible. In m&&o: that person
is not labeled blind. :

Generally, the impairment of 40% or more is considered a handicap. As
percentage of impairment in the case of one-eyed person is only 30%, according

tothe approved definition in medical regulations, 2 person with one goodeyeis

:od ablind person

.Hro main Q,mnmmmm aoooms_umn_ as responsible for visual Ep_ums.nmﬁ and

blindness in India. The three greateye womE._ E,oEoBm are: malnutrition, trachoma

and cataract..

g&:zﬂso: Malnutrition is Q:m to &mmo_go% of Vitamin A. It can result

in uoadmboa blindness.
. *Trachoma—Trachoma cases alone are estimated to number .86 .E.Eo.: in

Indja. Trachoma and associated bacterial conjunctivitis are an important cause: -

of blindness in India. They are gradually being brought under control.
» Cataract - The main cause of blindress in India today js cataract which s

responsible for between fifty to ninety percent of all cases depending upon the -

area. Cataract occurs more frequently with advancing age. Senile s taract occur
adecade earlier in India relative to Europe and America. Blindness caused by
cataract is amm__w curable by minor surgery. :

The most m&@:a_: causes of blindness in developed countries are a_mvoﬂom.,
glaucoma, accidents, and vascular diseases, degeneration of ocular cmm:om
omumo_m:% of the retina, cataract, and hereditary conditions.

Prevention of Blindness

The concept of avoidable blindness has gained increasing recognition during
recent years, A great many of the causes of blindness lend themselves to prevention
and control whether by improving nutrition, by treating cases of infectious
diseases, or by controlling the organisms which cause infection, or by improving
safety conditions particularly on the roads, at work or in the home. _

The components of action in national programs for the prevention of
blindness comprise the following:

» Initial assessment — The first step to assess the magnitude, geographic

distribution and causes of blindness within the country or region by prevalence
surveys. This knowledge is essential for setting priorities and development of

appropriate intervention programs.

+ Methods of intervention — Primary eye care, Secondary care, Tertiary
care, specific programmes like Trachoma control, School eye health services,
Vitamin A prophylaxis, Occupational eye health services.

+ Long term measures — P.onm term measures also have a part to play in
controlling eye infections.

+ Evatuation — Evaluation should be an integral part of intervention
programmes to measure the extent to which ocular diseases and blindness have

been alleviated, assess the manner and degree to which programme activities
have been carried out and determine the nature’of Eo other oa_mzmom that may

have been produced.
Low vision and Rehabilitation

Low vision emphasizes that, there is significantly reduced vision, visual
performance is affected but that there still is vision that can be used. This last
point is very important: if there is usable vision, training to use that vision might

* be possible. In addition, this person is not labeled blind.

Visual impairment in general affects four main functional areas:
1. O%:E:o&ﬁ%m&.
2. Oonﬁscﬁnmﬁou
3. Activities of daily _?Bm

4, Reduced near vision.
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Fig. 6.2 Orientation Mobility Fig. 6.3 CCTY For low vision

Fig. 6.4 Hand held Electronic magnifier
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VISION 2020 is a global initiative that aims to eliminate avoidable blindness
by the year 2020. It was launched on 18 February 1999 by the World Health
Organization together with the more than 20 intérnational non-govermnmental
organizations involved ineye care and prevention and management of blindness
that comprise the International Agency for the Preverition of Blindness (IAPB}.
VISION 2020 is a partnership that provides guidance, technical and resource
support to countries that have formally adopted its agenda.

The mission ofthe VISION 2020 Global Initiative is to eliminate the main
causes of all preventable and treatable blindness as a public health issue by the
year 2020,

The Rightto mm__m_z accomplishes its mission as it attains the three major
objectives:

« Raise the profile, among the key audiences, of the causes of avoidable

blindniess and the solutions that witl help to eliminate the problem.

- Identify and secure the necessary resources around the world in order
to provide an increased lével of prevention and treatment programrmes.

« Facilitate the planning, development and implementation of the three
core Vision 2020 strategies by National Programmes.

The most common causes of blindness in older adults were retinal disorders,
foltowed by cataract and glaucoma. In school children, the prevalence of
uncorrected visual impairment was 4.82% decreasing to 0.41% with refractive
correction. The most common cause of visual impairment in school children was
uncorrected refractive error. Visual impairment and blindness in India is an
important public health problem. It is a significant problem in older Indians,
reinforcing the need to implement prevention of blindness programs for elderly
people with emphasis on those without schooling. In school-children cost-.
effective strategies are needed to address a readily treatable cause of vision
impairment - prescription and provision of glasses. Visual impairment and
blindness have a significant impact on the socioecononiic development of

. individuals and societies. Their consequences are an important public health

issue with greater impact in the developing countries.

1. Define blindness.

2. Define low-vision.
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focus) between their book and the chalkboard for sustained periods of time.-

Being able to maintain focus at near for sustained ﬁanoam of time is important
for reading, writing and also taking tests.

Binocular Fusion: Binocular fusion refers to the brain’sability to gather
information received from each eye separately and form asingle, unified image.
Achild’s eyes must be precisely aligned or blurred or double vision, discomfort,
confitsion or avoidance may result. If that occurs, the brain often subconsciously
suppresses or inhibits the vision in one eye to avoid confusion. That eye may
then develop poorer visual acuity (amblyopia or lazy eye). :

Convergence; Convergence is the ability to turn the two eyes toward
each other to look at a close object. School desk work is one instance in which
achild depends on this vision skill. ,. .

Field of Vision: Field of visionis the wide area over which vision is possible.
It is important that a child be aware of objects in the pexiphery (left and right
sides and up and down) as well as in the center of the field of vision. Near
central or Para-central vision is important for reading ability.

Perception: Visual perception is the total process responsible for the
reception and understanding of what is seen. Good visual perception is necessary
for successful school achievement. Form perception is the ability to organize
and recognize visual images as specific shapes. The shapes the child encounters
are remembered, defined and recalled when development of reading skills begin.
Regular optometric care can help assure that a child will have the visual skills
necessary for successful classroom performance,

Treating reading-related vision probleins: The optometrist examines
these vision skills and determines how well the child is using them together.
When a vision problem is diagnosed, he or she can prescribe glasses, vision
* therapy or both. Vision therapy has proved quite effective in treating reading-

related vision problems. It involves an individualized progtam of training

En.oon_:uamaom‘_m:m&ﬁcro:umorzamo@ﬁn@onerwsimmasmemmz:mao
necessary for reading. :

Treating reading problems:Because reading problems usually have
multiple’ causes, treatment must often be multidisciplinary. Educators,
psychologists, optometrists and other professionals must confer and work
* together to meet each child’s needs. The optometrist’s role is to help the child
overcome the vision EoEnEw interfering with the ability to read. Once this is
accomplished, the child is then more capable of responding to special education
efforts aimed at treating the reading problem itself.

Proper Reading Postures

infant’s Vision

Your baby has a whole lifetime to see and learn. But did you know your
baby also has to learn to see? As a parent, there are many things that you can do
to help your baby’s vision develep. First, proper prenatal care and nutrition can
help your baby’s eyes develop even before birth. At birth, your baby’s eyes
should be examined for signs of congenital eye problems. These are rare, but
early diagnosis and treatment are important to your child’s development.

At about age ¢ months, you should take your baby to your doctor of
optometry for his or her first thorough eye examination. Things that the optometrist
will test for include excessive or unequal amounts of nearSightedness,

" farsightedness, or astigmatism and eye movement ability as well as eye health

problems. These problems are notcommon, but it is important to identify children
who have them at this stage. Vision development and eye health problems can
be more easily corrected if treatment is begun early. Unless you notice a need,
or your doctor of oEoEQQ advises you otherwise, your child’s next examination
should be around age 3, and then again before he or she enters schobl.

Between birth and age 3, when many of your v&um s vision mT:m will
develop, there are ways that you can help.

During the first 4 months of life, your baby should begin to follow moving
objects with the eyes and reach for things, first by chance and later more

. accurately, as hand-eye coordination and depth perception begin to develop.

To help, use a nightlight or other dim lamp in your baby’s room; change the
crib’s position frequently and your child’s position init; keep reach-and-touch
toys within your baby’s focus, about eight to twelve inches; talk to your baby as
you walk around the room; alternate right and left sides with each feeding; and
hang amobile above and outside the crib.

Between 4 and 8 months. your baby should begin to turn from side to
side and use his or her arms and legs. Eye movementand eye/body coordination
skills should develop further and both eyes should focus equally.

You should enable your baby to explore different shapes and textures with
his or her fingers; give your baby the freedom to crawl and explore; hang objects
across the crib; and play “patty cakeand “peek-a~-boo™ with your baby.

From 8 to 12 months. vour baby should be mobile now, crawling and

' pulling himself or herself up. He or she will begin to use both eyes together and

judge distances and grasp and throw objects with greater precision. To suppott
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218 .. " Ophthalmic Techrician
- Omits or confuses small words when reading .

Consistently performs below potential.

Because vision changes can occur without you or your child noticing them,
your child should visit the optometrist at least every two years, or more frequently,
if specific problems or risk factots exist. If needed, the doctor can prescribe
treatment including eyeglasses, contact lenses or vision therapy. _

Remember, a school vision or pediarician’s screening is not a substitute for
athorough eve examination, ‘
1. Make an appointment early in the day. Allow about one hour.
2. Talk about the examination in advance and encourage your child’s
~ questions. _ oo
3. Explain the examination in your child’s terms, comparing the E chart to
apuzzle and the instruments to tiny flashlights and-a kaieidoscope.

Unless your doctor of optometry advises otherwise, your child’s next eye
examination should be at age 5. By comparing test results of the two examinations,
your optometrist can tell how well your child’s vision is developing for the next
major step into the school years. :

eading problems contribute to difficulties with homework efficiency, test
taking skills, and other learning skills. In addition, Understanding yourchild’s
learning problems. Reading is essential to suceess in our society. The ability to
read is highly valued and important for social and economic advancement. Of
course, most children learn to read fairly well. In this report, we are most
concerned with the large numbers of children in America whose educational
careers are imperiled because they do not read well enough to ensure
understanding and to meet the demands of an increasingly competitite economy.
Current difficulties in reading largely originate from rising demands for literacy,
not from declining absolute levels of literacy. In a technological society, the
demands for higher literacy are ever increasing, creating Jno_.o grievous
consequences for those who fall short. First treat the underlying cause of reading
problems, followed by exercises that build reading fluency and comprehension
skills. The purpose of providing extra instructional time is to help children achieve
levels of literacy that will enable them to be successfiil through their school careers
and beyond. Itis not simply to boost early literacy achievement. Given the focus
of this volume, we restrict our discussion to the primary grades; however, itis
likely that childreh who have had interventions in the primary grades will need

Paper - HI Coinmunity Ophthalmology and Health Education 219

additional supplementary experiences in the upper grades as well. We wboé
that the literacy demands are of adifferent nature for older o_._.:&onw as children
proceed through the grades, they are expected to learn W@E informational text
with which they may have had few experiences in the primary grades they are
expected to use text independently; and they are expected to use text for the

purpose of thinking and reasoning.

A

L T

1. How mo you check visual acuity in children.

2. How do you treat reading related vision problems.

3. What happens if school age children have poor vision?

4, Define field of vision.

5. What is visual perception?

6. How does eye exercises helps to improve vision in children.

o

2. What isthe importance of binocular vision in children?

3. Whatisambiyopia? .
4. What is the vision status of the child from birth to schooling age?
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222 Ophthalmie Technician

According to the law medical records should be maintained up to three (3}
years by the hospital authorities.
ww .... ! 2 o 0
To summarize, this chapter this chapter tells us the future importance of
maintaining records, for the sake ofthe patient and also for practioner and staff.
Records are the important written documents, used for future referrals, Smaw of
treatment given, prognosis, any side wactions to antibiotics and m_mo for claiming
health insurance policies. So proper maintenance of records is must for each
and every hospital and individual practitioners.

e T 35 T .. <va movarmas
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1. Importance of statistical ev
2. Why should we maintain medical records.

R

SUCVEYS,

What is the role of optometrist in maintaining medical records?

How does old prescription of spectacles help in refraction.

3
4
5. What are all the details to be written for a referral patient?
6

i R

m_:mﬁos ow the mmﬂﬁwm..

2. What is the importance of maintaining medical records 7
3. How can we co-relate medical records with statistics

4. How are medical records helpful for the opthalmologist, E&m:_w and
staff.
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Of all organs in our body eyes are the most precious and, the value of
healthy eyes and eyesight, and what happens when that eyesight suffers due to
malnutrition, like there’s no substitute for the quality of life good vision offers.
Adding certain nutrients to your diet every day — either through foods or
supplements —can help save your vision. Researchers have linked eye-friendly
nutrients such as lutein/zeaxanthin, vitamin C, vitamin E, and zinc to reducing the
risk of certain eye diseases, including macular degeneration and cataract
formation.

-....3?. & Zeaxanthin

Lutein and zeaxanthin are important nutrients found in green leafy vegetables,
as well as other foods, such as eggs. Many studies have shown that lutein and
zeaxanthin reduce the risk of chronic eye diseases, including age-related macular
degeneration and cataracts.

Vitamin C

Vitamin C (ascorbic acid) is an antioxidant found in fruits and vegetables.
Scientific evidence suggests vitamin C lowers the risk of developing cataracts,
and when taken in combination with other essential nutrients, can slow the
progression of age-related macular degeneration and visual acuity loss.
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Deficiency of Vitamin A deficiency is one of the most serious nutritional
deficiency diseases in the world today. Itis one of the most prevalent deficiencies
in India and is seen among children.

Between 100 and 140 million oEEHm: is vitamin A deficient.

A estimated 2,50000 to 5,00,000 vitamin A deficient children become
blind evety year, half of them dying within 12 months of losing their

sight.
Nearly 6,00,000 women die from child birth-related causes each year,

the vast majority of them from complications which céuld be reduced
through better nutrition, including provision of vitamin A.

Causes of Deficiency

Emn_onzﬁa intake of vitamin A, and protein energy malnutrition can cause
vitamin A deficiency.
Signs and Symptoms

One of the earliest symptoms of vitamin A deficiency is night blindness and

more severe deficiencies include ocular changes leading to blindness, particularly
in young children. . .

Night blindness is the most ..nnomiwmw_a manifestation of vitamin A
deficiency. The first symptom of Xerophthalm’a is a child cannot see to get
around after dark or ina dark room. .

Bitot’s Spots

Bitot’s spots are accumulatjon of foamy, cheesy material on the white part
of the eye, often in association with night blindness. Bitot’s spots differ in size,
location and shape but they have a similar appearance. .

Corneal Xerosis / Ulceration

‘The cornea becomes dry. If the disease is not treated, the xerosis can
progress within hours to an uleer of the cornea. " .
/

Keratomalacia

The final stage is keratomalacia, which is softening of the cornea.
Keratomalacia destroys the comea, which results in permanent blindness which
is incurable, .

The presence of keratomalacia indicates a poor prognosis of heatth and
life. .

Corneal Scar

Adry corneal epithelium is sensitive to infection by _um.oﬁam. > corneal
uleer dug to infection of bacteria/ virus will likely result in scarring of the

cornea.
Visual acuity may be considerably affected.
The eye can shrink and become atrophic (phthisis bulbi)

Keratomalacia can lead to perforation of the cornea and corneal ulcer.
If treated earlier the corneal scar will remain small and does not cause

significant foss.

Measles

| Visual disability and blindness from measles occurs due to vitamin
malnutrition.
Children who suffer from diarthea, acute respiratory infections and
measles should be monitored carefully and given usual preventive dose
of Vitamin A. _

Prevention of blindness due to Vitamin A deficiency
Early identification, accurate diagnosis, and proper management, along
with comprehensive vaccination programs wilk reduce blindness due to
vitamin A deficiency.
Corneal scars and blindness can be w&éﬁ& if identified and treated
early.
Vaccination programs would controlled measles.

Pre school children are to be encouraged to include dairy _u_”oa_._oﬁw
curd, butter, liver, eggs, oif and fat in the daily diet who are liable to
develop vitamin A deficiency.

Promotion of dietary intake of vitamin A rich foods, which are o.romw
and locally available. . - .

Regular consumption of vitamin A rich foods such as am.:» green leafy
vegetables, yellow vegetables and fruits must be added in the regular
diet to prevent deficiency due to lack of vitamin A.

Nuirition education. cultivating 2 home garden with crops EE&.._ will
ensure adequate availability of vitamin arich vegetables and fruits.
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Nutrition, nourishment, or aliment, is the supply of materials - food -

;
required by organisms and cells to stay alive. In'science and human medicine,
nutrition is the science or practice of consuming and utilizing foods.

In hospitals, nutrition may refer to the food requirements of patients, including
nutrtional solutions delivered via an IV (intravenous) or IG (intragastric) tube.

Nutritional science studies how the body breaks food down (catabolism)
and repairs and creates cells and tissue (anabolism) - catabolism and anabolism:
= metabolism. Nutritional science also examines how the body responds to
food. In other words, nutritional science investigates the metabolic and
physiologieal responses of the body to diet”. o

As molecular biology, biochemisiry and genetics advance, nutrition has
become more focused on the steps of biochemical sequencesfthrough which
substances inside us and other living organisms are transformed from one form
to another - metabolism and metabolic pathways.

Z:.n.mmo:m_mo moosmmmonwoé&mommom,ooan__.aosmmsn_wﬂo_.u_w:._momb_um
prevented or lessened with a healthy diet. :

Nutrition also involves identifying how certain diseases, conditions or
problems may be caused by dietary factors, such as poor diet (malnutrition), food
allergies, metabolic diseases, etc. - :

Paper - M Community Ophthalmelogy and Health Education S

Difference between a dietician and a nutritionist

A dietician studied dietetics, while a nutritionist studied nutrition. The two
terms are often interchangeable, however they are not 100% identical.

Dietetics: the interpretation and communication of the science of nutrition
so that people can make informed and practical choices about food and lifestyle,
in both health and disease. Part of a dietician’s course includes both hospital and
community setiings. The majority of dieticians work in health care, education
and research, while a much smaller proportion also work in the food industry. A
dietician must have a recognized degree (B.Sc. or M.Sc), or postgraduate degree
in mutrition and dietetics to work as a dietician.

Nutrition: the study of nutrients in food, how the body uses nutrients,
and the relationship between diet, health and disease. Major food manufacturers
employ nutritionists and food scientists. Nutritionists may alsowork in joumnalism,
education and research. Many nutritionists work in the field of food science and
technology. _

There is a lot of overlap between what nutritionists and dieticians doand
studied. Some nutritionists work in health care, some dieticians work in the food
industry, but 2 higher percentage of nutritionists work in the food industry and
food science and technology, and a higher percentage of dieticians work in
health care. _ _ :

Malnutrition is a broad term which refers to both under
nutrition (subnutrition) and everautrition. Individualsare malnourished, or suffer
from under nutrition if their diet does not provide them with adequate calories
and protein for maintenance and growth, or they cannot fully utilize the food
they eat due to illness. People are also malnourished, or suffer from overnutrition
if they consume too many calories.

Malnutrition can atso be defined as the insufficient, excessive or imbalanced
consumption of nutrients. Several different nutrition disorders may develop,
depending on which nuttients are lacking or consumed in excess.

>oooam=mﬂo&®€o_.5m¢&§ megmﬁaonﬁézov, Em_nc&mosmmﬁm
gravest single threat to global public health: . .

This ext will focus more on the undemutrition aspect of malnutrition, rather
thian overnutrition.

Subnutrition occurs when an individual does not consume enough food. It
may exist if the person has a poor diet that gives them the wrong balance of
basic food groups.
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.m:S.E:SoB.SM sanitation is a set of actions geared towards improving the
quality of the environment and reducing the amount of disease. By doing so, the

hope is that living conditions will improve and health problems will decrease. .

The Embmm.aama of water, solid waste, and industrial waste, as well as the topic
of pollution and noise control, all fall under the umbrella
of environmental sanitation.
Water Management

The water supply can directly impact pollution and the spread of disease.
The MOSt COMmMon sources of water include groundwater and surface water;
the main sources of groundwater are usually wells and springs,while surface
water comes from fresh water sources like lakes and rivers. Both require
-treatment before being consumed because various chemicals, particles, and
biological contaminants, like bacteria, can enter the water. w \

. Many developed countries have water treatment piants where drinking water
is cleaned of dirt mn.a particles, disinfected, and stored unti] needed. This water
Emu\._ua run through pipes directly to homes and business. Other methods of
treating water include boiling it or treating it with chemicals to kil harmfui bacteria,

In addition to other sources, water can become contaminated from
.roﬁaroﬁ trash and human waste. If waste is not disposed of property, it can

Paper - I Community Ophthalmology and Health Education 2387

mix with water in the ground or with surface water that might be collected for
drinking and cooking. When penple drink tainted water, it can spread disease

or even cause new outbreaks.

Fig 11.1 Polluted water

Waste Management

The environmental conditions ofa given area may be affected by waste
management, the process used to dispose of garbage. How waste is disposed
of varies based on living conditions and the accepted standard of livingina
geographical area. While some communities provide wastewater treatmentand
trash collection, others do not, which reduces the ability to control the well-
being of the environment and its people. When waste is not removed and treated
properly, pollution may lead to the spread of disease; when proper disposal and
treatment methods are followed, disease and pollution can usually be reduced.

Selid Waste Management

Every day, people throw away a large amount of garbage, which is usually
referred to as solid waste. In many countries, some form of solid waste
management system has been put in place. Some common ways to dispose of
the garbage include incarceration, which is the burning of waste, or landfills,
which are places to store waste. In the United States and Europe, both of these

methods are commonly used to manage solid waste.
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The World Health Organization recommends the SAFE stritegy
encompassing Surgery, Antibiotics, Facial cleanliness and Environmental
improvement—for preventing trachoma. _

Since 1995, World Health Qrzanization’s have strived for development'of
atrachoma curriculum to encourage the teaching of health and hygiene behaviors
to prevent trachoma. This curriculum is now integrated into the health education,
programs of numerous schools in trachoma-endemic regions of the world.this’
program is building national capecity to elirainate trachoma, providing surgical
correction of trichiasis (the advanced, blinding stage of trachoma), distributing
antibiotics, and facilitating eye heaith education and environmental sanitation
improvement. And also tarye!ts for antibiotic distribution and latrines, and is close
to achieving its targets for surgeries and ey¢ health,

Conjunctivitis

Conjunctivitis is one of the most common and treatable eye infections in
children and adults. Often-called “pink eye,” it is an inflammation of the
conjunctiva, the tissue that lines the inside of the eyelid. This tissue helps keep
the eyelid and eyeball motst.

Conjunctivitis can be caused by a virus, bacteria, irritating substances
(shampoos, dirt, smoke, and especially pool chlorine), allergens (substances

that cause allergies) or sexually transmitted infections (STIs). Pink eye caused

by bacteria, viruses, and STIs can spread easily from person to person, but is
not a serious health risk if diagnosed prompily.

Symptoms .
Redness in the white of the eye or inner eyelid
- QGreater amount of tears

Thick yellow discharge that crusts over the eyelashes, especially after
sleep (in conjunctivitis caused by bacteria) ! _

Other discharge from your eye (green or white)
Ttchy eves {especially in ooacbnmimm.omcmon by m:o_ﬁm&v .
- Burning eyes Ammmaom.&_w in conjunctivitis caused by orngmow_m and
irritants)
Blurred vision
Increased mmsmz.msa\ to light

Paper - JIL . Community Ophthalmology and Health Education T 239

See your ophthalmologist , if vou have any of these persistent symptoms.
Ear infections also commonly occur in children who have bacterial conjunctivitis.
The ophthalmologist will examine vour eyes and possibly take a sample of fluid
from the eyelid with a cotton swab. Bacteria or viruses that may have caused
conjunctivitis can then be seen through a microscope.

- How is conjunctivitis treated?

Bacteria

Conjunctivitis caused by bacteria is treated with antibiotics, a type of
medicine prescribed by your doctor. The antibiotic can be given as eye drops,
ointments, or pills. Eye drops or ointments may need to be applied to the inside
of the eyelid three to four times a day for five to seven days. It may be difficult to
apply ointments inside of a child’s eye. If the gintment gets as far as the eyelashes,
it will most likely melt and enter the eye. Pills may need to be taken for several
days. The infection should improve within a week., Take the medicine as instructed
by your doctor, even if the symptoms go away.

- Virus

. Medicine cannot treat conjunctivitis caused by a virus. This type of
conjunctivitis often results from a common cold. Just as a cold must run its
course, so must this form of conjunctivitis, which will last from 4 to 7 days. You |
may, however, help relieve symptoms by applying a cold compress.

Irritating substance

To treat this type of conjunctivitis, use warm water for five minutes to wash
the irritating substance from the eye. You should also avoid further exposure to
the irritating substances. Your eyes should begin to improve within four hours
after washing away the substance. If they do not, call your doctor.

Allergies

- Allergy-associated conjunctivitis should be evaluated by your ophthalmologist
and an allergist. It may disappear completely when the allergy is treated with
antihistamines or the when the allergen is removed. Relieve symptoms temporarily
by applying a cold compress on closed eyes.

+ Ophthalmia neonatorum and STIs

‘The same bacteria that causes the sexually transmitted infections chlamydia
and gonorrhea can also infect the conjunctiva. This is called ophthalmia
neonatorum and is most eommonly spread during birth as the infant passes through
the birth canal of an infected mother. Newborns are usually given eye drops
immediately after birth to treat any possible infection.
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A cataract is m&oc&:m that develops in the crystalline lens of the eye or

in its envelope (lens capsule), varying in degree from slight to

complete opacity and obstructing the passage of light Early in the development
of age-related cataract, the power of the fens may be increased, causing near-
sightedness (myopia), and the gradual yellowing and opacification of the lens
may reduce the perception of blue colors. Cataracts typically progress slowly
to cause vision loss, and are potentially blinding if untreated. The condition usually
affects both eyes, but almost always one eye is affected earlier than the other.t!

A senile eataract, occurring in the elderly, is characterized by an initial

opacity in the lens, subsequent swelling of the lens and final shrinkage with
complete loss of transparency. Moreover, with time the cataract cortex liquefies
to form a milky white fluid in a Morgagnian cataract, which can cause severe
inflammation if the lens capsule ruptures and leaks. Untreated, the cataract can
cause phacomorphic glaucoma. Very advanced cataracts with weakzonules are
liable to dislocation anteriorly or posteriorty.

‘Some children develop cataracts, called congenital cataracts, @o,momo or
just after birth; these are usually dealt with differently from cataracts in adults.

Cataract derives from the Latin cataracta meaning “waterfall”
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Fig. 12.1 Magnified view of cataract

Signs and Symptoms

As a cataract becomes more opaque, clear vision is compromised. A _o%
of visual acuity is noted. Contrast sensitivity isalsolost, so that contours, shadows
and color vision are less vivid. Veiling glare can be a problerm as light is scattered
by the cataract into the eye. The affected eye ‘will have an absent red reflex.
A contrast sensitivity test should be performed, and if'a loss in contrast sensitivity
is demonstrated, an eye specialist consultation is recommended.

It may be advisable to seek medical opinion, particularly in high-risk groups
such as diabetics, if a “halo” is observed around street lights at night, especially
if this phenomenon appears to be confined to one eye only.

Causes

Several factors can promote the formation of cataracts, including long-
term exposure to uitraviolet light, exposure to ionizing radiation, secondary effects
of diseases such as diabetes, hypertension and advanced age, or trauma (possibly
much earlier); they are usually a result of denaturation of
lens protein. Genetic factors are often a cause of congenital cataracts, and
positive family history may also play arole in predisposing someone to cataracts
at an earlier age, a phenomenon of “anticipation” in presenile cataracts. Cataracts
may also be produced by eye injury or physical trauma. A study
among Icelandair pilots showed commercial airline pilots are three times more
likely to develop cataracts than people with nonflying jobs. Atleast 3% former
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Secondary cataract
* Drug-induced cataract (e.g. oo&ooﬂm«om%v.
+ Trawmatic cataract
« Blunt nﬁ:Bm (capsule usually intact)

* Penetrating trauma (capsular rupture and leakage of lens material calls
for an emergency surgery for extraction of lens and ieaked Emﬁgm_ to minimize

further damage)
Prevention

Although cataracts have no scientifically proven prevention,
wearing ultraviclet-protecting sunglasses may slow the development of cataracts
It has been suggested that regular intake of antioxidants (suchas vitamins A, C
and E)ishelpful, g:. Eczm them as a supplement has not been shownto havea
benefit.

Although statins are x.:os,b for their ability to lower lipids, they are also
believed to have antioxidant qualities. Oxidative stress is beliéved to play arole
in the development of nuclear cataracts, Er_o_.. are the most common type of
age-related cataracts.

Management

The most effective and common treatment is to make an incision
(capsulotomy} into the capsule of the cloudy lens to surgically remove it. Two
types of eye surgery can be used to remove cataracts: extracapsular cataract
extraction (ECCE) and intracapsular cataract extraction (ICCE).

ECCE surgery consists of removing the lens, but leaving the majority of
the lens capsule intact High frequency sound waves @wmoomﬁﬁm_momnoa are
sometimes used to break up the lens before extraction.

Eam.omvmﬁmaﬁoomv surgery involves removing the mo:m and lens om_wmc_o
but it is rarely performed in modern practice. i

In either extracapsular surgery or intracapsular mcnmo_g the cataractous
lens is removed and replaced witha plastic lens (an :._an.o:_ma lens implant)
which stays in the eye permanently.

Cataracts

Overview

Cataract is clouding of the eye lens that reduces the amount of incoming
light and results in deteriorating vision. Cataract is often described as being
similar to looking through a waterfall or waxed paper. Daily functions such as
reading or driving a car may become difficult or impossible, Eyeglass prescriptions
may require frequent changes. An estimated 200 miilion people worldwide bave
cataracts. .

Minor lens opacities at birth may never progress to cataract in adulthood,
while others progress to a degree requiring surgery or causing blindness. Many
factors influence vision and cataract development including age, nufrition, heredity,
medications, toxins, health habits, sunlight exposure, and head trauma.
Hyperiension, kidney disease, diabetes, or direct trauma to the eye can also
cause cataract.

There are three main types of cataracts. The most common is nuclear
cataract. Nuclear cataract occurs when proteins of the nucleus (center)
degenerate and darken, causing light ta scatter. The second most common type,
cortical cataract, occurs in the cortex (or periphery) of the lens. Cortical cataract
forms when the order of fibers in the cortex is disturbed and the gaps fill with
water and debris, thus altering the pathophysiology of light by scattering and/or
absorbing it. The least common type mm‘@oﬂm the back of the lens and is called
posterior subcapsular cataract.

This protocol provides information about cataracts; its nature, etiology,
physiology, pathophysiology, and current treatments.

Nutritional approaches to protecting the eye and preventing or slowing
cataract progression of cataracts is provided. This information On cataracts
and nutritional supplements should enable the reader to understand the beneficial
effects of nuirition on cataract prevention,

- Scientific Summary

The most widely accepted conventional surgical treatment is removal of
the lens and implantation of an artificial fens (FOL). Surgical treatment is
recommended when a cataract progresses to the point that it impairs visual
function. Before this point is reached, conventional medicine often takes a
“watchful waiting” approach, considering cataracts io be an age-related,
nnfortunate, but inevitable, fact of life. In contrast are a growing contingent of
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Aberration: Distortions, related to astigmatism , that cause the inability of
light rays entering the eye to converge (come together) to a single focus point on
the retina . Aberration are divided into two main categories: higher-order and
lower-order.

Ablation: wmammom_ removal of tissue, typically using a cool beam laser .
Ablation zone: The area of tissue that is removed during laser surgery.

Accommodation: Ability ofthe eye to change its focus between distant
objects and near objects. .

Acuity: Sharpness, acuteness, or keenness of vision.

Acute: Occurring suddenly. . .

Adnexa: Accessory structures of the eye, including the eyelids, lacrimal
apparatus, etc.

AK: Astigmatic WQESSH% , modified form of Radial Keratotomy (RK).

Amblyopia: Dullness or obscurity of sight for no apparent organic reason,
therefore not correctable with glasses or surgery. Sometimes cailed a lazy eye,
wherein one eye becomes dependent on the other eye to focus, usually developed
in early childhood. Often associated with strabismus .

Amsler grid: Hand held chart gzm horizontal and vertical lines, usually
white on black background, used to test for central im:& field defects.

Angle: Drainage area of the eye formed between the cornea and the iris ,
named for its angular shape, which is why you see the word “angle” in the
different glaucoma names.

Anisometropia: Condition of the eyes in which they have unequal refractive
power .

Anterior chamber: Space between the cornea and the crystalline lens ,
which contains aqueous humor . _ _ f

. b.u»o..mo.. ocular segment: Part of the eye anterior to the o&.ﬂ&m:n lens,
including the comea , anterior chamber , iris and ciliary body .

Antioxidants: Micronutrients that destroy or neutralize free radicals,
molecules that have been implicated as one causative factor in the stimulation of
abnormal cellular reproduction (cancer) and ceflular destruction (aging).

Antireflective coating: Coating on the front or back of glasses lenses,
which minimizes the glare for patients who are extremely bothered by glare.

Aphakia: Absence of the lens of the eye.

Aqueous humor: Transparent fluid occupying the anterior chamber and
maintains eye pressure.

Argon lases: deviceused to treat glaucoma (usually open angle) and diabetic
retinopathy using  thermal beam.

ARMBP: age reiated macular degeneration: Uoquo.aou and loss of the
photoreceptors in the macula region of the retina resulting in decreased central
vision and, in advanced cases, blindness.

Asthenopia: Eyesaain,

Astigimatic Keratotomy (AR): Treats mm:mE.mmmE by flattening
the cornea with arc-shaped incisions in its periphery, similar to RK.

Astigmatism: Structiral defects of the eye in which the light rays froma
viewed object do not meet in a single focal point, resulting in blurred images
being sent 1o the brain. An astigmatic cornea is not perfectly _.ozsa.na Emm a
basketball bui has anitregular shape more like the side of a football. Astigmatism
is most often comnbined with :Qoim or _rwﬂonovmm .

Automated Lamellar Keratoplasy (ALK): Procedure that
predates LASIK eye surgery and is not generally used any more.

Automated perimeter: Computer-driven device used to plot n_oﬁ.,oo”m in
the visual field (peripheral vision or side vision). Usually, this is m._.&mm :ﬂémmwmno
shell into which the patient’s head is placed. Various points of lights, sometires
of different sizes, intensities and colors are projected onto the screen. The patienit

" thenindicates whether the light is seen and the response is recorded. The computer

then plots the effective visual thresholds within the targeted visual field.
Axis: Optical - a straight line through the centers of both surfaces of a lens.
Visual - a straight line from the object of vision to the fovea of the eye.
BCVA: Best comrected visual acuity.

Best corrected vismal acuity (BCVA): Best possible vision a person can

achieve with corrective lenses, measured in terms of Snellen lines on an eyechart .

" Beta-carotene: Member of the carotinoid family of iSE.Em“.m precursor

to vitamin A, thought to be beneficial to the eyes, helpful in treating diseases such
as glaucoma.



"§302{q0 NIISIP AIOULIOT PASN ST YITLA SOUSBIDAIP {)m
 fuousrey Ul Syiom A[[BULION ‘pamala Buraq 103[GoIeau B spremoy
_pautie,, y1oq a0e £33 18] OS SPIRMULSIA3 243 Jo SUnLIny :aduadisauo))

“uotsia youonyooroxd

10 UOTIIALIOD IO SaSSB[F2A3 ATRUIPIO JO PRIISUI Pasn AJ[ensn ‘S[[RQIAS o1 JO
JUOI A UO APOANp ulom SUs] oniseld sjqeAollal Uy} ‘[[eulg :SUI[ JILU0)

Byl 10 SPiaL3 3 Jo mﬂmzuam ‘SPIAD 911 JO $33pa 21 10 Sa4d a1p)

JO SSBUPATIPNJOUT PUB SIA3 (NOQ 1038 Ueo 11 10 *243 2uo isni ur Juasaid aq e
swopdiIAG - eAROUN{UOS U3 JO UOTBILLIL IO UONBURURIU] SpiAldunfuo))

_ | “Js10uE 945 oy Jurdooy

10] w_n_mnommo.ﬂ (240 Jo ued a11ym) eIS[as a1y o Led Juoaj 2y SuLpA0 pue
SPI[2AS 9} JO 90RJANS DU S} SUTUT] SURIGLIDW SNIOINJA] SBADIUNIUO)

- 3000 Ut 305 0} QIfIQE i) puk AJmoe
[ensiA pafreIsp 10§ SjqIsuodsal - aeunyrur axenbs £10A3 U SoU09 (00‘0S [ - 942
9B Ul S3UO0D UOI[[IW "0 INOJE 318 SIY ] *( SPOT 995 0S[E) BUNDISYLJO I9JUSO
A} Ul PAIRNUIDUOD S[[S0 JANISUIS-IYTI] Jo $adK) 0m) ay) Jo su() :sauo))

_ " SISV 0 uotstooxd 3y aaey 0)
Teadde jou s20p 11 10A3MOY ‘0 33k 10a0 syusned ut erdoredAyserapout 0) moj
10} paaoadde st )] * eawi09 ay) adeysal 0) pasn ST ¢ 1ase] B UBY) JoY)el 0qoid
Aousnbay olpri € yoIym Ul 2Inpa201d :(3[D) Lisejdojeasy| sanonpuo)
"WINSAS [ensia 932[dtwod s JO uoBEN[EAT WIEXd 243 datsuaypaduno)
. "SSAUFLIq PUe uCHEIyes
‘ony FWIPNJOUT TO[0d UT SIOUIPIP aateotad 0) ANJIqY UOISIA 10[0))
"UMOURUN JSOWITE ST SSSUPIT[] 10]0d SINJOSqY "SIO[00 UTeM0
0} Apiagysuas feridaosod Jo YoB] € I0J ULIS) JIN0IRU] SSIUPWIGI0j0))

‘A198ms joeeiEs se anbiinyae) sures oy} Suisn
* yureduul sus| Te[NS0RHUL Uk (Yim paoe[dal pUR POAOLUSI ST SUS] SUIRISAID Teao
[BINGEY S, 943 oY YOTYm UI 2INPacoL] (D) UOHIEIIXF SUIT Jeal))

“(IX21U03 JUUILIP B U PasT NG ¢ Apoq ATRI[IO S otires ayp)
SN20J 10J A[QISUOASII SUS] SIRI[EISAIO 3T 03 PAYOENE S[ISTJA] :A[ISTTE Ay
-amssald afs

SUTBIUTRLU P 943 9y) JO 1ed Ju0g 213 s[fy yey Jotumy snoanbe saonpold - sua oy
0} SUBIQUISUI PIGIOYD 21 S]O3UU0D 3By} 343 31 JO Led :Apoq Ateyr)

€8T

agugaL Munegdo

‘(amar)
Ajuspphs 3ULNO20 SUOHIPUOD BLIOOUR]L) Jewodne[3 3|due paso])

"aum swtos 10y uo Futod ‘vomemp Suol JO TR0y

: / _ : B S590%0.
$qQiosqe pue vuna1 a1) yo suontod 19no oy SUSTINOUIUEIQUISUI PIOIOYD oY |
945 Y1 jo 1800 olppIw oy Suiwoy ¢ eunar ay) pue BIS[OS2Y) Udemlaq

. PRIBIIS “onss1 OYI-UDYS UIY).© IEJNOseA “YiB(] :9uv.iquuaun proioy)

“TusULEaT 91 JO IIUI0 U UL SUSSH OAOWS]
AJUoJun 10U $30p Wieaq 1OSB] 31 USY M. INO00 PUE UOTSIA (ITMm SISFISNUT UB)
UDTLA SNSST) [RHUD JO PUNOUL [[RUIS € 258 SpUR]sT [enu)) Spueys [(BOU)

) * wrejdun suoy
Te[nooBnul we yim 3 Furdeldal ¢ joerees  jo feAOIRY :Aradans porreye)

* A103ms 10RIEIR0 £q 3]qRIALI00 ‘SSQUPLI|( [BIUSAS JO

UOISIA PRonpa1u Bunmsa1 SuS| SUIfeISA10 54 §O SuIpnofo [enpein) spereper)
: "SPUE[S JE3MS DU SN0R02GI6

P3GIPOUI SUTEIN0D 1R 245 91 10151100 3t Jo uonod pai ‘[eurs apoumnre))

) 1958 BEX )PN © i PSAOWA pue £103ms
Jorre1Eo 3uimolof Jue[dr sus| rejnooenur 3y puitfeq amsdeo Jowaisod.
3} U0 SWIOJ ATEUOISEI0 18U} SNSSN T89S JO W1y ur v :azeqaemsde)

“uoissype wngayyda 1o
dlq1suodsai aq 01 WyBnoy * vurons pue wnieyids a1 UadMIaq paremIs
 B3UI0D 9t} JO Iak] PUOISS U A]SWANXY :PUEAquIa s, uBmMOg

"BWIOONE|3 JO SyrewEY snsouSerp ay Jo2uo stsiy ] apeduol pue o3muo
0}.5pus) 10ds purjq 21 “a1p s1qYY SAToU oY1 se ‘Bwoone[d Ut pue pasesw
2Q UBO BOIE [{BUIS SIY ], *S][90 2AINISUSS-1 31| ou a1v 19} 213YM pue 243 S
X3 stsqu sarsu ando 2 sxsym ysip sudo oy Joeareayj :yods pung

‘2IMjeu Ul SULIND02X 3G 0)
m_wﬁz yorgam wia[qo.d uountoo  ‘spijaka sy jo uoneureuy :spyreydalg

‘uondaarad yydap peonpus-xejfered e 9geun 21d00s0012)s & SplatA uoIsIa
JBIIO0UIQ [RULION 5942 0A) 011 JO a5 SNOSUR)MLG :HOISIA TBINI0UIg

A0[2q SNI0J 183U PUER dA0GER JOURISIP 0] $N20j
3 W poZueLre Ajrensn ‘syrSusy JBOOJ O} Burureiuod sasuay s[edonyg .

ugRINYIIY orujeqrdQ (x4




254 . Opthalmic Technician

Cornea: Transparent tissue that forms the front part of the eyeball, covering
the irisand pupil. The comea is the first part of the eye that bends (or refract s)
the light and provides most of the focusing power.

Corneal curvatuice: Shape of the front of the eye.

Corneal mapping, topography: A tool ised to seethe refractive problems
that might be present in the cornea. Corneal topographty is used not only for
screening all patients before refrar tive surgery like LASIK but also for fitting
contacts. .

Corneal relaxing incisions (CRYs): True comeal Eommmm:mn such
as RK and AK . :

Corneal transplant (penetrating keratoplasty): Surgical operation of
grafting a replacement comea. o1Ho an €ye.

_Crystalline lens: Double convex, transparent part.of the eye, located
behind the irisand in front of the vitreous body. Serves in conjunction with
* the comea o refractincoming rays of light onto the retina .

O%:E_mn.u Refers tothe degree of astigmatism (uneven roundness) present
in the comea.

Depth perception: Ability of the vision system to perceive the _.m_m.&ad
positions of objects in the visual field. .

Detached retina: A retinal detachment occurs when the retina is pulled
away from its normal position in the back of the eye.

~ Diabetes mellitus: Chronic metabolic disorder characterized by alack
of insulin secretion and/or increased cellular resistance to insulin, resulting in
elevated blood levels of simple sugars (glucose) and including complications
involving damage to the eyes, kidneys, nervous system and vascular system

Diabetes type I (IDDM): Insulin dependent, resulting from destruction
 of the insulin producing pancreatic islet cells

Diabetes type Il (NIDDM): Non-insulin dependent, _,nm:_m:m_ﬂ from tissue

resistance to insuliit

Diabetic retinopathy: Deterioration of retina | blood vessels in diabetic
patients, possibly leading to vision loss. :

Dilated, dilation: Enlargment of the pupil (space in the middle of the iris).

3
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Diopter: Unit of measure of the refractive power of an optical lens (equal
to the power of alens witha focal distance of one meter). A negative dicpter
value (such as -3D) signifies aneye with myopia and positive diopter value (such
as+3D) signifies an eye with hyperopia .

Diplopia: Condition in whicha single object is perceived as two; also
called double vision. .

Divergence: Turning of the eyes outwards so that they are both “aimed”
towards the object being viewed. Normalty works in harmony with convergence.

Double vision: Same as diplopia.

Dry eye: A common condition that occurs when the eyes do not produce
enough tears to keep the eye moist and comfortable.

Emmetropia: Six/six vision.
Endothelium: Cellular tissue that covers the inner surface of the eye within
the closed cavity, typically referring to the cornea .

Enhancement: An additional LASIK procedure, used in the refinement
of Personal Best Vision. .

Epithelium; Cellular tissue that covers the outer surface of the eye. Consists
of one or several layers of cells with only little intercellular material.

H.wo_uro...mn“ Position o_m the eyes in an over-converged position
compensated by the external eye muscles so that the eyes do not appear tumed
inward. : . :

Esotropia: Position of the eyesinan over-converged position so that non-
fixating eye is turned inward. One eye looks straight; one looks inward.

Excimer laser: Laser used in LASIK surgery that operates in the ultraviolet
wavelength, producing a cool beam.

Exophoria: Position of the eyesinan over-diverged position compensated
by the external eye muscles so that the eyes do not appear turned outward.

Exotropia: Position of the eyes inan over-diverged position so that non-
fixating eye is turned outward. One eye looks straight ahead and one turns
outward. : .

Extracapsular cataract surgery: Surgery in which the cataract is removed
in one piece through a larger incision, which usually requires %45_ stitches.
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Informed Consent Form: .Uoo_.:sma disclosi ;
. ; th .
alternatives to a procedure. sing the risks, benefits, and

In Situ: Term meaning “in place™.

Intracapsular cataract surgery: i i
ry: Cataract surgery in which both the |
and capsule are completely removed, a rarely used procedure. o

Intraocular lens implant (IOL): Permanent, artificial lens surgically

inserted inside the eye to re i
(e place the crystalline lens followin,
surgery or clear lens extraction . m cataract

~ Intraocular pressure (IOP): Fluid ithi . .
) . IOP): pressure within the eye created by the
continual production and drainage of aqueous fluid in the anterior n_EE_uoW :

Iridotomy: Treatment for closed-an,
-angle glaucoma, o
of glaucoma, usually done witha laser.  « E_ ne of the many types

m&-..mm" O&.cama part of the eye. Elastic, wmw_dmmﬁa, muscular tissue in front
of | memE:_mﬁ lens that regulates the amount of light that enters the eye b
adjusting the size of the pupil in the center. . : =

Ischemia: Restriction or blocka

. ge of blood flow through a blood
Ischemia is a causative agent of certain heart attac 0od vessel.
. . attacks and isi

in various types of visual field losses. and strokesand is involved

Intaes: Surgically i i :
the cornea . B . y implanted plastic half tings that change the shape of

-wawﬁoﬁo.:% Surgical removal of comnea 1 tissue.
Keratitis: Inflammation of the cornea
Keratotomy: Surgical incision (cut) of the cornea . .

K . . .
he o..ﬁemo:o:m. Rare, serious, degenerative cornea 1 disease, in which
corneathins and assumes the shape of a cone.

Keratomileusis: Carving of the cornea to reshape it.
Keratoplasty: Surgical reshaping of the cornea .
Lacrimal apparatus: Part of the eye that produces tears.

LASEK: Laser Epithelial Keratomileusi i
ASEK: | . ileusis, a refractive surgery i i
the epithelivm is cut with a fine blade, called a trephine, and wu<o_mmm.ﬁwﬁﬂw_mm

the comea | epithelium a . c ;
otorelbandage, e end henreplacing tto (theoretically) actas

SRR DR

Opthalmic Technician 259

Laser: Device that generates an intense and highly concentrated beam of
light. Acronym for: Light Amplification by Simulated Emission of Radiation. {Also
see-holmium laser , argon laser , Nd: YAG laser . femtosecond laser , and excimer
laser )

Laser Thermokeratoplasty (LTK): Holmium ‘hot’ beam laser, instead
of the “cool’ beam excimer laser, is used fo treat farsighted patients and is very
limited in its application; the effects are not long fasting.

LASIK: Laser Assisted In-Situ Keratomilicusis, a refractive surgery in
which Excimer laser ablation is performed under a flap on the cornea to
correct refractive errors .

Lazy eye: Amblyopia, an €ye condition noted by reduced vision not
correctable by glasses or contact lenses and is not due to any eye disease.

Lens: Same as the crystalline lens . Double convex, clear part of the eye,
‘behind theiris and in front of the vitreous humor. Serves to refract the various
rays of light so as to form an image on the retina .

Lenticular: Special non- cataract lenses for patients who have cataracts.

~ * Lid speculum: A surgical 100l that holds the evelids open and which allows
the surgeon to gain access to the eye with minimal pressure on the globe.

Limbal relaxing incisions (LRI): Small incisions placed on the far
peripheral aspect of the comea resulting in a cornea that is more round, for

_ correcting astigmatism .

Limbus: Thin area that connects the cornea and the sclera .

Low vision: Condition occuring when ordinary eyeglasses or contact lenses
are unable to bring a patient’s sight up to normal sharpness.

LTK (Laser Thermal Keratoplasty): Holmium ‘hot’ beam laser, instead
of the “cool’ beam excimer laser, is used to treat farsighted patients and is very
limited in its application; the effects are not long lasting.

Lutein: Member of the carotinoid family of vitamins, similar to beta-
carotene, thought to be beneficial to the eyes, helpful in treating diseases such as
glaucoma.

Macula: Yellow spot on the retina , where the photoreceptors are most

dense and responsible for the central vision. Has the greatest concentration of
cones, responsible for visual acuity and the ability to see in color. .
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Orbit: Boney socket containing the eyeball, fat, extraocular muscles, nerves
and blood vessels.

Orthokeratology (OK): Non-surgical procedure using contact lenses to
alter the shape of the cornea to effect a change in the refractive error .

. O-.-re_u:ew"mxnnommnm&mmmmﬁmn_8rnmﬁEmmwnE:monoméo_.fomﬂrm_.ﬁo
improve visual perception. :
OS: Abbreviation standing for “‘oculus sinistrum” meaning; left eye
Overcorrection: Occurence in refract ive surgery where the achieved

amount of correction is more than desired; in LASIK , typically due fo a patent’s
over-response to the laser ablation.

Pachymeter: Instrument that measures the distance between the opof -

the cornea lepithelium and the bottom of the cornea | endothelium used as
diagnostic testing device measuring for cormea ! thickness. .

E.n._dazn.:%" Exam for measuring comea | thickness,

m.mﬂER—eEs“ Non-inflammatory swelling/elevation of'the optic nerve often
due to increased iniracranial pressure or space-occcupying tumor.

PD: Used on prescriptions to indicate the distance between the pupilsof
both eyes. _

—uo__:.% marginal degeneration: A bilateral, noninflammatory, peripheral
corneal thinning disorder, which is characterized by a peripheral band of thinning
of the inferior cornea. : .

) Peripheral vision: Ability to perceive the presence, motion, or color of |
objects outside the direct line of vision. .

Personal Best Vision: Best possible vision for each individual as corrected.

Phacoemulsification cataract surgery: Cataract removal procedure
w&mor involves making a tiny incision, about 1/8" long. A pen-like E_mﬁcamnn
Emon& through the opening, is used to emulsify and aspirate the clouded lens
nﬁg, using gentle sound waves. Then an intraocular lens is Emo:ma into place.

Phacofracture cataract surgery: Cataract surgery in which the lens is

removed through a small incision by “fracturing” it into several small segments, .
rarely used today.

-um::c.n Intraocular Lenses (IOLs): Placed inside the eye without
removing the natural lens, and performs much like an internal contact lens.

Phoropter: A common device found in most eye doctor’s offices, with
mulitple lenses, used to measure refractive errors. A phoropter calculates the
prescription required for cormrective lenses.

Phetocoagulation: Focusing of powerful light rays onto tiny spots on the
back of the eye, producing heat, which seals retina | tears and cauterizes small
blood vessels.

. Photophobia: Sensitivity to light.

Photoreceptors: Microscopic light-sensitive cells that are located in
the retina calledrods and cones . There are approximately 7 million cones and
125 million rods

Photo Refractive _Aa..w:wnnon.w (PRK): Surgery in which a small arez

onthe comeal epithelium (surface cells) is gently polished away. The laser ther:
reshapes the corneal surface in exactly the same way as for LASIK surgery.

Pingecula: liitation caused degeneration of the conjunctiva resulting ina
thickening and yellowing of the normially thin transparent tissue.

Pink eye: Type of conjunctivitis, commonly seen inchildren.

Posterior capsule: The thin membrane in the eye that holds the crystalline
lens in place. _ _

Posterior chamber: The back section of the eye’s interior.

Posterior optical segment: Part of the eye posterior (behind) to
the crystalline lens, mno_:&am the vitreous, choroid retina and optic nerve.

- Posterior Vitreous Detachment (PVD): Separation of the vitreous body
from its attachment from the retina | surface due to shrinkage from degenerative
or inflammatory conditions or trauma. An age-related condition.

Prelex: Surgical procedure that attempts to correct presbyopia.

Presbyopia: Inability to maintain a clear image (focus) as objects are moved
closer. Presbyopia is due to reduced elasticity of the lens with increasing age.

. Prescription: Amount of vision correction necessary, written in a form
‘that can be utilized during the mahufacture of corrective lenses or to configure
a laser m .chine.

PRK: Acronym for Photo-Refractive Keratectomy, which is 2 procedure -
‘involving the removal of the surface layer of the cornea ( epithelium ) by gentle
scraping and use of a computer-controlled excimer laser to reshape the stroma .
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266 Opthalinie Tochniciuiy

wg_u_mnu.ﬂmu Condition occurs 2_..9.»:»0 muscles of the eye do not aligned

properly and binocular vision is not present. Patients with a history of strabismus

may develop double vision afier refractive eye surgery. :
Stroma: Middle, thickest layer of tissue in the comea .

Suppression: Inability to perceive all of part of objects in the field of vision |
of one eye. .

mﬂmwaamc..w.. ligament of tens: Series of fibers that connect the ciliary
body ofthe eye with the lens, holdingitin place; ; also known as zonules.
_ Sympathetic ophthalmia; Inflammation of one ey foliowing inflammation
in the other eye, : T .m_ C

Tonometry: Procedure for the measurement of intraocular pressure. A
test for glaucoma. ,

ﬂ.e-.uon-.n_urw.u Atool used to see the refractive problems that Em_m_: be
present in the cornea. Corneal topography isused not only for screening all
patients before refractive surgery like LASIK but also for fitting contacts, -

- Toric: Lens (eyeglasses, intraocular lens , or contact lens) that is the warped
(astigmatic) opposite to that of the eye, thereby canceling out the error.

- Trabecular meshwork: Drainage channels located inside the eye. .

?E@o:—ew_nuﬁu A procedure for .Em_go:n of glaucoma, cm.m:w..., |

a laser { ?mo:on Nd: 5.5 ). Trabeculoplasty remodels the trabecular meshwork
in order to increase drainage of aqueous and lower the intraocular pressure .

Eoes_u Lenses containing three focal lengths, usually arranged with the
M.Mn_&m for distance above, intermediate distance in the middle, and near vision
ow, f AT .
;onarniﬁ.g._nge vision: To have 20/20 .&mmos means that when you
stand 20 feet away from the Snellen eye chart you can see what the E&oaam of
people can see at that same distance. ) _
UCVA: Uncorrected visual acuity.

Uveal tract: Pigmented, middle layers of the .36. Em_mo& include

the choroid , ciliary body and iris . .
Upveitis: Inflammation of any portion of the uveal tract.

Ultrasound waves: Sound waves above 20.000 vibrations scond,
mgéﬁngmwﬁ_&wﬁanﬁggoﬂ,giao&g&g%”ﬁ”.

_Opthotmic Techmiician *

%7

c__.n.mmoucm..uvr% Recordings of the echoes of ultrasound waves sent into
the eve and reflected from the structures inside the eye or orbit. Ultrasenography
is used to make measurements and to detect and localize tumors and retina |
detachments.

‘Ultraviolet radiation: Radiant energy with a wavelength just below that
of the visible light. UV-c is the shortest wavelength at 200-280 nm and is absorbed
by the atmosphere before reaching the surface. UV-b, at 280-315 nm is
the burning rays;of the sun and damages most living tissue. UV-a, at 315400

_ nm is the tanning rays of the sun and is somewhat damaging to certain tissues.

UV radiation has been described as a contributing factor to some eye disease

_processes, which result in ARMD andcataract s and causes exposure kerafitis.

Uncorrected visual acuity (UCVA): Best possibie visiona person can
achieve without corrective lenses measured in terms of Snellen lines on an eye
Undercorrection: Occurence in refract ive surgery where the achieved
amount of correction is Jess than desired; in LASIK , typically due to a patient
under-responding to the laser treatment. _ _

Vascular: Having to do with transporting blood.

Vision: The ability of the brain to see and interpret what is in front of the
Vision therapy: Orthoptics, vision training, eye exercises. Treatment
process for the improvement of visual pérception and/or coordination of the
two eyes, for more efficient and comfortable binocular vision.

Visual acuity: Clearness of vision; the ability to distinguish details and
shapes, which depends upon the sharpness of the retina | image.

Visual cortex: That part of the brain responsible for vision.

Visnal field: Area or extent of space visible to an eye ina given position of .
gaze. There isa central visual field - the aréa directly in front of us, and a peripheral
visual field - our “side vision”, The fields of each eye partly overlap. We do not
perceive the blind spots from each eye bgcause the area that is missing in one

" eyeis present in the other.

VISX CustomVue Procedure: WaveScan-driven laser vision correction
with the potential to produce better vision than is possible with glasses or contact
lenses, and enable surgeons to measure and correct unique imperfections in
each individual’s vision.- .
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