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Uni t Odul ar Anat o

HUMAN EYE ANATOMY
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EYESURFACE ANATOMY

The eye is the organ of sight situat ec
Sspherical i n shape and its diameter i s
function as a pair. Each eye i s cover e
called eyelids( uppgul andspawes). Thber
junction of the upper amdtlhower | i ds,

When the eyes arepabppafbpirsashmeassenrage
about 27 to 30mm in width and 8 to 11r
The portions of the eye that are nor mae
are the cornea and sclera.
Superior
orbital rim

Eyebrow

Lateral canthus

Upper
eyelid
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Medial
canthus

Vertical palpebral | | Lower
fissure [ AT | eyelid
'Horizontal palpebral fissure'



TERMS
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Upper
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fissure [ TR RE - eyelid
'Horizontal palpebral fissure'

1 . TERMS AND DEFI NI Tl ON &S

Anat omy

It is branch of biology that studies the str
Anterior

It means any front .or forward part of body
Posterior

It means any back. or rear part of body
Superior

It means one structure of body. is present ab
Il nferior

It meassrapcéure i s present. below the other s
Eyeball

l't is spherical structure that is responsi bl
Pal pebral fissure

't i s an ar ea bet ween upper and | ower and

visibl e.

Optic nerve

l't is bundle of neurons that connects eye wi
brain



Pupillary refl ex

It is change of shape of pupils i n response
Convex | ens

l't is transparent optical structure that 1is
converges the parallel ' ight rays to a focal
Concave | ens

It is thinner in center and thicker at marggi
Col or Vi sion

It is ability of eye to perceive different w
Col or blindness

Il n this disease one can not see explain diff
Ni ght Dblindness

It is disease in which one cant not see obje
common cause is vitamin A deficiency.
Myopi a

It is also called nearsightedness ,in which
Hyperopi a

It is farsightedness in which one can see f a
Exotropi a

It is disease of eye in which one or both ey
from its nar mal position

Esotropi a

I n this disease eyeball is turned horizont al

1. RBYELI D
Applied Anat omy

Eye | id is a ccoompplrexs esdt roufc tdurfef er ent |
epi dermal surface inward. Skin of eyel
and related structures and it is the t



elid .
meibomian glands

lacrimal

gland eyelid crease

lacrimal

eyelashes canals

— lacrimal

, sac
lower eyelid

tear duct

tarsal plate Shiculans duct |

eyebrow

oculi muscle 5 R

A.EPI DERMI S

— nasolacrimal

|t consists of four | ayers

1. Keratin | ayer

2.Granul ar <cel l | ayer

3.Prickle cell | ayer

4 Basal <cell | ayer

B.DERMI S

Composed of connective tissue , blood
CSUBCUTANEOUS CONNECTI VE TI SSUE

The connective tissue is | oose over h
D.ORBI CULARI S OCULI MUSCLE

It i s the muscle of protraction for e\
aOrbittal Par

lts function is to close the | id volur
bPal pebr al part

|t helps in the closure of the eyeli
| t i s su'geprlaineidalbyne?7r ve or faci al

EORBI TAL SEPTUM

It i s a thin sheet of connective ti ss!
or fluids anteriorly or posteriorly.
FTARSAL PLATE OR TARSUS



It i s dense connective tissues plate
It

mei bomi an gl ands at s distal mar gi n.
| %51t \ Whitnall's
Orbital fat__ ol \ ) L_---~—-_.Iigarr?ent
Arcus ! b =" Levator
marginalis _ W =i @@l palpebrae
Orbital septum | i
. =~ Superior
Fibres of ™ conjunctival
orbicularis fomix
Fibres of levator Miiller's
aponeurosis muscle
projecting into skin
giving rise to skin " Peripheral
crease ™ anterial
: arcade
Insertion of p
aponeurosis into ~ ™ Tarsus
anterior tarsus
) co o ————_ Meibomian
Marginal arterial "\ gland
arcade
Cila — /
G.ORBI TAL FAT
It i es behind the orbital septum arr e
septum and three posterior to the infe

HMUSCLES OF RETRACTI ON
alevator palpabrae superioris(LPS)

It lifts the eyelid abworuanilblmm earnde sary
ocul omotor nerve.

bMuller Muscl e

It originates from the inferior surfac

sympat hetic nerve and £2entmracts t he eye
cLower Lid retractor

It comes from inferior recrtamsi anlusmcé rv e
ocul omotor nerve.

LI D MARGI N

It has following structures

ATwo to three rows of Eyelashes arran:
eyelid margins

B.Grey | ine

C.Orifices of meibomian gl ands

D.Gl ands of zeis and mol |




EMucocutaneou junction.
FUNCTI ONS OF EYELI D

There are following functions of
Protraction (close eyes)
Retraction ( open eyes)
Lubrication by Dblinking
Removal of debris by blinking.
. Prevent dryness and maintain eye heal
BLOOD SUPPLY
Ophthal mic artery and | acrimal artery
LYMPHATI C DRAI NAGE
Submandi bul ar and preauricul ar nodes ¢
NERVE SUPPLY
Sensory supply is through ophithahnimal

nerve or trigeminal ner ve. Mot or suppl
ocul omotor nerve and to orbicularis oc
mull er muscle is supplied by sympathet

1. BACRI MAL SYSTEM

LACRI MAL GLANDS
Lacri mal gland is situated in the | acrt
l'ts ductules open into the wupper || id.

—»———— Lacrimal canaliculi

Ry, P l —— Lacrimal sac

Lacrimal gland

Accessory lacrimal gland

—— Lacrimal duct

) Puncta
It 1 s supplied by Il acrimal artery and
ophthal mic vein.
lts nervous supply i s via pterygopal at
and by superior cervical ganglion ( s}

10



The gl ands of Kr aaiscee sasnar yWoll dariinmalarg
LACRI MAL PASSAGES

Passage consists of puncta, canalicul.i
duct.

Superior lacrimal canal
Lacrimal sac

Lacrimal punctum

Lacrimal gland
Inferior lacrimal canal

Nasolacrimal duct

e‘r— Nostril

Excretory lacrimal ducts #
\\ .

PUNCTA

a pair of puncta for each eye |, | ocat e
and | ower eye | ids near medial cant hus
These canalicul/i connect puneltOamnm o | ac
i n | engt h. Il n 90 ®wdof owkbe casatiogpper |
common canaliculi which opens into | ac
LACRI MAL SAC

Located in the | acri mal fossa |l ocated
NASOLACRI MAL DUCT

It connects the sac to the inf-erior me
18mm | ong and |Iies in the bony canal
1. BEAR FI LM

These are secretions from the | ac

mei bomi an gl and.

Composition

Tear composed of water mainly wit
and other compounds.

11



Layers of Tear Film

1 Most superficially is Lipid | aye
and | ipids. It is secreted by mei
2Mucoaqueous | ayer is inner | ayer
electrolytes, inorganic salts, ur
which I s secreted from conjunctiywv

Lacrimal gland

Conjunctiva

Tear Film

Muco-aqueous layer

Lipid Layer
Meibomian Glands
Functions of Tear Fil m
11t coats the superficial surface
nutrition.
21t |l ubricates corena and conjunc

refracting surface.
3Prevents from microorganisms as
|l ysozy mes.

4Facilitates the movements of eye
1. GRBI T

The orbit is a pyramidal structure, wi
the optic canal and the base anteriorl

12



The boundaries of the orbit

Frontal bone

Optic canal

Superior orbital
fissure

.
{

Sphenoid ‘

bone

Inferior

orbital

fissure

Maxilla Palatine

Zygomatic bone bone
ROOF
Superior wall is formed by
bone.
FLOOR
I nferior wall i's formed by
MEDI AL WALL
Formed by et hmoid, maxill a,

LATERAL WALL

Formey the zygomatic bone and

APEX
Located at the opening to t
BASE

Opens out into the face, and

as the orbital rim.

1 . BGONTENT SORBIFT

Thbony orbit contains eyeballs
EXTRAOCULAR MtU®SEGLrESare 7 muscl
movement of eyeball and superior
They move the globe in all

Thmedi al r ectmiosv ensu stchlee eye towar d

suppliedr dryi 81 nerve.

Ethmoid bone

,_-Lacrimal
bone

front

greater
optic

bound

f or mec

-

C

fab)

C

€

r el
resp:t
eyel. i
rect.i



Theater al reatove smuhel eye horizontall:
| t i s su'geprlaineidalb yn e6r ve.

Theuperi ormusecclteusel evates the eye prim
3Cranial nerve.

Thenferiomusetbtteudepresses the'leye. | t
crani al nerve.

The rectus muscles are inserted very
rectus | ying approxi mately 5.5mm and t
7mm from the | i mbus.

Theuperior obliguat ensseyeball towards
functions to depress 'tthreareiyael. ner vies. s
Thenferior oblmoyees mysdbdlad | out wards a
the eye. |t 'icsr asnupapg ! ineed viey. 3

The oblique muscles are inserted behir
Functions and nerve supplies of muscl e

| earni ng:
i i ] i

2L

LR ¢ <> - MR « B> - LR
/Right\ [ Left\
IR IR

SO SO
1 \ v 1

Il n thel evdtothpal pebmuwsec Isas peariwas st o ¢

the | i d, whbreabamhecbeutl oses the eye
winking, blinking, or forced | id cl os!
absent, the | id droops and ptosis res.!

14



trochlea

inferior oblique

NERVOUS SUPPLY
Except superior

suppli'edr dryi 8l
Superior

Later al

VESSEtoSpht hal mi c

Anterior arm of medial
canthal ligament

Posterior arm of medial
canthal ligament
Medial rectus muscle

Superior medial
vortex vein

Optic nerve

Ethmoid sinus

Ophthalmic artery

Sphenoid sinus

Optic canal

PATHWAYS
There ar e

the orbi
AOptic

Clnfer.i

canal
't transmi
B.Superior
't transmi
abducent

or bi

artery

superior oblique
superior rectus

annulus of
£inn

lateral rectus
medial rectus

inferior rectus

l que and
nerve oOr ocul

obliqu&riasni aup mleirvece Wy 4 r och
rectudtransapphieedebgpr6abducer
opht hal mi c

Sclera

ater al
omotor

and
Intraocular lens
Ciliary body

Lateral canthal ligament

Lateral rectus muscle

THE ORBI

t hree

t he

t he

nerves.
or bi

t al

t al

Posterior lateral
ciliary artery

Superior orbital fissure

pat hways

nerve and

ssur e
mal , front al
So carr.i

ssur e

supe

I e
ner

f

f

r



| t transmits th
opht hal mic vein
There are ot her

e zygomatic branch of
, and sympathetic neryv
mi nor openings into t

Theasol acri mawhcahatdrains tears from
cavity. Other small openfimrgsmemc| ude
i nfraorbital canal

FUNCTI ONS
The main funct.i
rel ated structu

on of the bony orbit I
res | i ke vessels and n

1. GONJUCTI VA

't i s tthiaansmaemMmant mucous membrane of
Il nner surface of eyelids. |l t |l ubricat

tears iqgmasmall.
It has two part
APal pebral conj

S
unctiva which covers |

BBul bar conjunctiva covers the visibl

Conjunctiva has
protect the eye

1 BYEBALL

The eyeball I S
the facial skel

Optic nerve head

Macula

Optic nerve

Retina

Choroid

Sclera

two | ayers | .e. epith
by preventing the ent

a bilateral and spheri
eton housing the struc

Conjunctiva

Zonular fibers

Cornea
)

o Iris

Lens

Ciliary muscle

16
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|l ts structures are arranged in three |
1-Out er Fibrous isxyer al Caryreeg

2-Mi ddl e uveal | ayer
-l nner retintal | ayer
And interiomhawifngyambta¢edi or segment, cr

posterior segment( vitreous cavity)
Quter Fibrous isayer al Caryreeg

This | ayer is divided into cornea and
protection to the inner structures of
MPYIORNEA

The transparent | ayer comprising anter
covers Ilris, Pupil and anterior c¢chambe
vision | .e atckiomdd soff orhe woyeds opti ca
The average refractive power of <cornec:
Cornea has five | ayers

1 Corneal Epithelium

It is non keratinized Stratified squar
2Bowman membr ane

It is acellular superficial | ayer of t
3Corneal str oma

It accounts for 90 % of corneal thickr
with collagen fibrils.

4 Descemet' s membrane

This iIis elastic | ayer consisting of «cc
stromal fibrils. |t forms basement mer
5Corneal Endot hel i um

ltresponsi bl e for maintaining transl uc
The junction of <cor netar amgp arcd retr aarn esa (

ad i mbus.

17



Structure of the Cornea

ESEIEIESEIE IR IEIEIEIESE

Structure of the Cornea

(ee e e ®/eie e eie oieie =

ESESEIESEIE I IEIEIEIESE

SWLCLERA

I s -the&nssmar ent structur
t of outer | ayer. It is
is relatively avascul ar
provides site for muscl
roid and retina in corr

Epithelium

Stroma

—— Descemet's

membrane

Endothelium

Epithelium

- Bowman's

layer

Stroma

—— Descemet's

membrane

Endothelium

e made of
1 mm

t he
sect

on

C
t
of

(
I,

e attachment
ect shape.
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1. 8t ddl e vascular | ayer ( Uveal Layer

Uveal | ayer also called uvea is highl\
sclera.

Choroid

Ciliary body Optic

nerve

Retina

Sclera
l'ts main function is to provide nutrit
It has 3 parts
11l ris.
It is pigmented structure which 1 s sir

functions are to give color to eye anc
aperturiupgial |l ed

Pupi |

The pupil il's the circular opening in t
the amount of | ight entering the eye.
(becomes smaller) to reduce the amount
di |l ates (enl ar ggehst) itmo. aCHamg enso rien lpupi
controlled by the muscles of the iris.

19



Mi dd
Out e
Func

Iris

y body
riangul ar i n s hpagres amldi ccadtnas i asrt ok

2 functions

eous humor producti on

S accommodati on

oi d

highly vascular structure, situ
s three | ayers

r capillaries | ayer

| e small vessel | ayer

r |l arge vessel | ayer

tion: Food and oxygen supply to re

v -

fal}

O W = o C 9 YDV —

1. 8dner Retinal Layer

|t [
1 Op
br ai
2 Ma
3 Pe
The

S i nner most | ayer which consi sts
tic disc, which collects visual T
n.

cula | utea
ri pher al retina,
junction between retina and cil i ar

20



et R e Blood Vessels

Fundus

i .

Direct ophthalmoscopy by a*,

healthcare practitionerona
patient to see the retina

Macula Optic Disc

Fovea

i na has 10 | ayers

Reti nal pigment epithelium
Layers of rods and cones
External l i miting membrane
Quter nuclear | ayer

Outer plexiform | ayer

21



To optic nerve ——» - Nerve fiber layer

Ganglion cell —— ~Ganglion cell layer

—Inner plexiform layer

Amacrine cell —

Bipolar cell ——— ~Inner nuclear layer

Horizontal cell —

Outer plexiform layer —Retina

- OQuter nuclear layer

Cone —

Rod—
C - Photoreceptor outer segment

- Retinal pigment epithelium (RPE) —

—Bruch's membrane

-Choroid
6 |l nner nucl ear | ayer
7. | nner plexiform | ayer
8 Ganglion cell | ayer
9. Nerve fiber | ayer
10. Il nternal l i mi ti ng membrane
FUNTI ONS OF RETI NA:
Sends visual i nformation to brain | 1ike
| mage formati on
Col or perception (It is function of cc¢
Peripheral vision
1. MACULA
The macula is a small, highly sensiti.\
the back of the eyecentirtali svirsis@mnan d | &
see fine details c8mmrly. I1Its diameter

22



Mac ul

Mac u l
110PTI C NERVE
The optic nerve is the second crani al
route for sending visual i nformation f
pat hway. |l t consists of a bundl e of ne

carrying visualo$ighecsrioathempaof mes.
travel i n the optic nerve and reach tt
to form the image of objects.

1.1Vi sual Pat hway

23



The visual pat hway sends visual I nf orr
Light enters the eyes and stimul ates
Signals travel through the optic nerve
where some fibers cr.osBhd¢ oopgthiec otprpaocti t
to the | ateral geniculate nucleus in t
optic radiation carry signals go to tl
occipital (posterior) |l obe of brain, wt
for med.

Retina

Optic nerve

Optic chiasm

Optic tracts

Lateral
geniculate
body

Optic
radiation

Primary
visual cortex

24



Retina

Optic nerve

Optic chiasm

Optic tracts

Lateral
geniculate
body

Optic
radiation

Primary
visual cortex

1.2 nterior of eye ball

It consists of

1 Anterior segment

It has two parts

Anterior chamber

It 1 s present between cornea (in front
fluid aqueous humor.

Agqueous humor

A Corneal epithelium
Bawmarn's layer | -

Deascemel's mambrane

Trabecular Meshwork -
Schiemm's canal ]

gy

25



Posterior chamber
It i s small space present
2 Crystalline | ens
It i s transparent biconvex
retina.
Crystalline lens
Anterior
surface
Equator
Posterior
surface
Epithelial — _———L
cglll e \ e nucl§3:
'J AN
FCapsuIe \ Cortex
It has no blood supply and
It consists of |l ens capsul
centr al nucl eus.
It takes its nutrition fro
3 Posterior segment
It is also known as vitreo
Vitreous humor is a gel |
behind aspect retina is ptr

bet ween iri

‘N

Sstmage uo e v

nerve S
e, | ens

uppl
epit

m aqueous ht

us cavity wt
ke structur e
esent
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Function of vVitreous
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Structur e
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ance of tear

the optic
producti on

Wh at i s Accommodati on?

sstorfu d tawcrrea ma |

system

i d

of

parts of

S .

ner ve.

i n
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Y

Y

Y

Y

Question 10. Draw and | abel Visual pat hway.
Question 11. Name | ayers of eye ball and bri
Question 12. Explain |l ayers of tear fil m.
Question 13. Name extraocular muscles and th
Question 14. Name the Structures

Question 15. Explain the | ayers of cornea.

28



Uni2t CI iQpihctahlal mol ogy
2 TTONOMETRY

Tonometry is a diagnostic test that measur es
pressure inside your eye. Tonometry <can helj
youdre at risk for gl aucoma. People with gl
becatbde fluid inside the eye drains too sl ow
2. 1l.nt raocul ar pressur e;

Nor mal intraocu-R8r mmHgssure is 10

Suspicion of-28mamigoma: 20

Gl aucoma: above 25 mmHg

2. Digital ITeniss omeasured by palpating by fin
down and sclera is palpated through upper |

fluctuation gives estimation of tension.
2.1Sc3hi otz tonometer;

The depth of indentation of cornea i s measur
Advantdtdgdes s easy to use, cheap, convenient t
Di sadvédowcag¢ar rigidity can produce error.

29



2. INodcontact tAhNcmetkmpypufédstadnNnoOometry, this t

of air tocbraeteonomMNpaatr tonometry isndét the
measure the pressure inside your =eye. Howev
screening tool and is the easiest way to tes

_ Light source

Lens 1

Pressure Gauge

Lens 2 Beamsplitter
o] b Cylinder lens
N e
PD PSD
_ Light source
Lens 1

Pressure Gauge

Lons ( :‘ Beamsplitter
* Cylinder lens
N\ o
PD " psD

2. 1Ap5p | anation tonometer,;

| t i s more accurate met hod. Cornea is fl att
tonometer measur es t he i ntraocul ar pressure

30



indent) over a specific area 3.06mm. This 1 s
ruled out in this.
—

Met hod;
l1.Patientbés eye is anesthetized with | ocal
into eye

2.Put the patientds chin onto chin rest and

3.Slit lamp is moved towards patientds eye
open wide eyes.

4 .Slit lamp is moved till tip of tonometer
5.By flattening cornea, a just bit, tonomet
6.Same procedure is"%gyepeated for the 2

Figare L Appionatiion SoOsTwdry S4TV <V Cine 8 g ttracg™ 3% Camare pavam

Questions

l1)What i s tonometry? How it is performed?
2)How the intraocul ar pressure of the eye i
3)How do you perform tonometry in an uncoop

31



2. QCULAR I NJURI ES

2.@eneral considerations for ocular trauma:
Ocul ar trauma refers toeway I hsusyrpoouddmage
or the visual system. Here are some gener al

l1Urgency of evaluation:
Ocul ar trauma often requires urgent evaluat

especially in cases of severe injury or when
2Mul tidisciplinary approach:
Management may involve coll aboration with o
ophthal mol ogi sts, emergency physicians, and
3Prevention:

Proper eye protection (helmets, safety gog

occupations, can significantly reduce the ri

—

4. Variable presentations:
Ocul ar trauma can present with a wide range
to severe pain, vision |loss, or obvious stru

32



Mechanical eye and
periocular injury
]

Globe injury Periocular injury
| |
I I | |
. Extraocular
Closed globe Open globe Mo foreign body Farsion badies
|
| |
Contusion Laceration Rupture 1 Orbit Periocular
LameIIar — Penetration = Lacrimal I Ocular surface
laceration
Intraccular Extraocular - [ETT—
foreign body muscles
Perforating Eyelids
Mechanical eye and
periocular injury
]
I I
Globe injury Periocular injury
| |
I I | |
. Extraocular
Closed globe Open globe Mo foreign body Farsion badies
|
| |
Contusion Laceration Rupture 1 Orbit Periocular
LameIIar — Penetration = Lacrimal I Ocular surface
laceration
Intraocular Extraocular - [ETTE——
foreign body muscles
Perforating Eyelids
2.Bauses of ocular injuries:
1Bl unt trauma:
| mpact to the eye or surrounding structures
sports related injuries.




2Penetrating and perforating injuries

Penetriantjiurg es by definition penetrate into
there i s ndegXiotrawowmmgd. njuries have both ent
Typically, to constitute one of these injuri

and/ or sclera must be present.

3Chemical burns:

Chemical burns are caused by exposure to co
cause damage to the cornea and other ocul ar
4 Ther mal i njuries:

Ther mal injuries are caused by exposure to
burns to the eye.

5. Expl osive injuries:

Bl ast injuries, often seen in certain occup
invol ving explosives.

6 Sports related injuries:

|l njuries sustained during sports activities
projectiles or physical contact.

Fig. 27 26 Deslocated cataract ens into antessos chasnibes frosn
rAaCOREet iInpury

7Motor vehicle accidents:

Trauma resulting from accidents, often invol
8Wor kplace: injuries

Occupational hazards, especially in industr
but is not always used.

9 Assaul ts:

34



Del i berate physical attacks resulting in in

10. Ani mal Dbites:
I njuries resulting from bites or scratches

the eye.

11. Foreign body injuries:

Particles or objects entering the eye, such
|l eading to irritation and potential injury.
12Recreational activities

|l njuries sustained during recreational acti
paintball injuries, or activities involving
2.4njuries to eyelids:

2. 4c.olntusionhblimapuryr auma:

e
Contusions of the eyelids with ec
Description:
Contusion injuries result from blunt tr auma
direct i mpact, such as a blow to the eye.
Signs and sympt oms:
T Swelling, bruising, and discoloration of
T Paintamderness.
T Possible subconjunctival hemorrhage (bl e

Management
|l ce packs or cold compresses to reduce swel

Pain management with over the counter pain Kk
Detailed evaluation to rule out other injuri
i mpair ment .

2. 4.a2ceration of eyelid:

Descri:ption
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Lacerations involve a tear or cut in the ey

objects, trauma, or accidents.
~—~wm

Signs and sympt oms:

T Visible wound or cut on the eyelid.

1T Bl eeding.

T Pain and possible difficulty blinking.

Management :
T Cleaning the wound with a sterile soluti
T Application of a sterile dressing.

1T Medical attention for repair( a delay of

7

2. 4.n3 uirmeas!l ving | acri mal system:

Description:

Il njuries involving the [ acrimal system can i
Here are some common types of injuries relat
1. Lacri mal Gl and I njuries:

Tr auma: Direct trauma to the | acrimal gl an
the eye socket, can occur due to injuries su
2. Lacrimal Sac I njuries:
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Fractures: Facial fractures, particularly

socket (orbit), can | ead to damage of the | a
tears from the eyes.

3. Nasol acrimal Duct I njuries:

Fractures: Nasal fractures or fractures ne
duct, the passage that carries tears from th
Direct trauma: |l njuries to the face or nos
nasolacrimal duct, | eading to obstruction an
4 . Canalicular Lacerations:

Sharp objects: Accidents involving sharp o
a foreign body, can damage the canaliculi, t
eyes to the |l acrimal sac.

5. Tear Film Dysfunction:

Chemical injuries: Exposure to certain che
composition of tears, | eading to tear film d
6 . Obstruction of Tear Drainage:

|l nfections: |l nfections of the | acrimal sys
the |l acrimal sac), can cause oOoObstruction and
7. Foreign Bodies:

Foreign objects: Foreign bodies |l odged in
cause irritation and |l ead to tears not drain
8 . Complications from Surgery:

Orbital or nasal surgery: Surgeries involyv
carry a risk of damage to the |l acrimal syste
9. Radiation Therapy:

Head and neck radiation: Radiation therapy
commonly wused to treat certain cancers, can
System e.g. punctual stenosi s

Sympt oms
1T Excessive tearing or inability to produc:
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T Swelling or tenderness around the tear di
1T Discharge from the eyes

Managemartpends on the type and extent of t he

Treat ment may involve conservative measures,
or more invasive interventions, including su
2. 4T.hbe r ma | burns of eyelid

Ther mal burns of the eyelid can result from
ot her sources of extreme temperatures. Here
assessment and management of ther mal burns o
Assessment :

1. Extent of the Burn:

Determine the size and | ocation of the burn
2 . Depth of the Burn:

Ther mal burns can be classified into first

(partial thickness), and third degree (full

burn to guide treatment deci sions.

L' 3 .
o T N b4
. B .
)-

Superficial Partial Thickness Burn &

Assess whether the burn involves other stru
conjunctiva, as this can impact visual funct
First aid:

1. Cooling:

| mmedi ately after the injury, cool the aff e
extremely cold water, as it can exacerbate t
2. Avoid | ce:

Do not apply ice directly to the burned are
3. Protection:

Protect the eye from further injury or irri
Medi cal Attention:

1. Emergency Car e: Seek I mmedi ate medi cal
or burns involving a | arge portion of the ey
2. Professional Evaluation:

Consult with an ophthal mologist or an eye c
the injury and determine the appropriate cou
3. Pain Management:
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Provide pain management as needed, which ma

relievers or prescription medications.

Treat ment :

1. Teepdicahdti ons:

Depending on the severity of the burn, topi
|l ubrication may be prescribed to prevent inf
2. Dressing and Wound Car e:

Dressings may be applied to protect the bur
heal thcare provider's instructions for wound
3. Tetanus Shot:

Ensure that the individual's tetanus I mmuni
resulted from a contaminated source.

4 . Foll ow Up Care:

Schedule follow up appointments with the he
healing process and address any complication
Ther mal burns can | ead tdoe pvearrdiionugs ocno niphl e csaetvi
depth of the burn. Here are some potential ¢
bur ns:

1. I nfection:

Open wounds resulting from ther mal burns ca
enter, increasing the risk of infection. I nf
attention, including antibiotic treatment.
2. Scarring& Contractures:

Severe burns can |l ead to the formation of s

appearance and function of the affected area

6 . Nerve Damage:

Burns can damage nerves, |l eading to numbnes
the affected area. Nerve damage may affect n
with |l ong term pain.

7. Ocul ar Complications:

Corneal damage, Conjunctival infl ammati on,
Regul ar follow up with an ophthal mol ogist is
complications.
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b ®
2.@rbital i njuries:

Orbital i njuries involve trauma to the bony
surrounding structures. These injuries can r
accidents, falls, sports related incsdents,
can vary, and prompt medical evalwuation is ¢
management .

1. Orbital fractures:

Description:

Direct injury to the eye, as from a bl ow, a
result in a fracture of the orbital rim or W

Two types of fractures may occur
1 involving the bonwithmparft tdhife tomdiwal lal @i g

usually readily detected by x ray fil m.

2 a blowout fracture of the orbital fl oor:
Any direct blow to the eye may drive the glo
transfer of pressure to the thin orbital wal
(inferior wall) fractures relatively easily
containing sinuses and are not supported by

Mechanism of an orbital floor blow out fract
Signs and sympt oms:

T Swelling and bruising around the eye.

1T Diplopia (double vision).

T Restricted eye movement.

f Sunken appearance of the eye (enophthal m
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(©)

Right orbital floor blow out fracture. (A) N

subconjunctival haemorrhage; (B) restricted
Management :

Medi cal i maging (ct scans) to assess the ex
Surgi cal i magr benthiearssary for severe fract

entrapment of eye muscl es.
20rbita@atrdbul bar) hemorrhage
Description:

Bl eeding within the orbit, often faclult@ewi ng
2.5.rlbital compartment syndr ome:
(Compressive optic neuropathy and can | ead t
eye in severe cases.)
SignsProptosis, eyelid oedema and ecchymosi s
motility dysfunction, decreased visual acuit
swelling and a relative afferent pupillary d
Andympt oms

T Rapid onset of swelling and proptosis (f«

T Pain and restricted eye movement.

Management :

| mmedi ate medical attention required to rel
Surgical decompression ( Canthotomy with ca
certain cases.
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Surgi cal treat ment of acute retrobul bar haen

showing cut); (B) disinsertionheafionnferior <c
3c. ocular swurf:ace injuries

26. Conjunctival i njuries:

(Di scussed earlier)
Trauma, foreign bodies, chemical exposur e,

Signs and sympt oms:
T Redness
T tearing, and a feeling of irritation.
f Subconjunctival hemorrhage (bl oodshot apj}

Management :

Cleaning the eye with a saline solution.
Lubricating eye drops or ointments.
Topical antibiotics to prevent infection.
2.6cB@rneal foreign bodies:
(Di scussed earlier)

Descri:ption
Objects that become embedded in the cornea,

causes:
foreign objects, such as dust, metal, or wo
signs and symptoms:

T pain

T tearing
T redness
T gritty sensation.

management :
removal of the foreign body using sterile i
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topical antibiotics to prevent infection.
pain management with over the counter anal g
3. corneal abrasions:

Description:

scratches or injuries to the cornea, often

Corneal complications of blunt trauma. (A) S
| arge corneal abrasion stained with fluoresc
causes:

scratching, rubbing, or contact with foreig
signs and symptoms:

severe pain, tearing, and sensitivity to 1|i

foreign body sensation.

management :

antibiotic eye drops or ointments to preven
|l ubricating eye drops to promote healing.
pain management with anal gesi cs.
Cyclopl egi a

avoidance of contact |l ens wuse until healed.

2. 6ClBemi cal injuries of the cornea:
Description:
Aci d Burns:

Causes:
Cont act with household or i ndustri al chemic
acetic acid). Acid burns are frequently comp

flasks and bottles bursting

Signs and sympt oms:

(Il ess severe than al kal i)

1 redness

2 watering,

3 i1rritation of the |l i ds and conjunctiva.
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4 With repeated or prolonged exposure, smal/l

may result. A copious splash of an acid can
and eyelids.

Al kali: burns

Sodium, potassium, ammonium, and calcium hyd
involved in industrial as well as domestic b
serious and penetrate the eye more deeply th
domesti catrienfgr iagpeprar at us. The severity of | i me
the al kal i becomes adherent to the corneal a
chemical reactions between its products and
Signs:

Depending on the type and severity, signs of

conjunctivitis, 2: superficial punctate ker a

3: epithelial defects of the cornea and conj
('t mbal i schemia)

necrosis of tissues
5: symblephron (Il ate)

Management :
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Second
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Il ng emergency
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1: The industr

suitabl
2 t he
3: I rri

been un

be used to keep the eye open while irriga
intrawvielnMojust ubing. I rrigation should cont.
saline or wuntil the pH is neutralized
4: Double eversion of the upper eyelid sh
particul ate matter trapped in the fornice
5: Debridement of necrotic areas of corne
slit | amp to promote re epithelialization

't is i mperative that any patient with
ot her chemicals known to produce severe o0
opht hal mol ogi st after emergency eye care
topical medi cati ons
to reduce inflammation and prevent infect
1 steroids( frequency according to sever
2 cyclopl egi a
3: topical antibiotics
4: Oral ascorbic acid to promote wound hea
5: oral tetracyclines
6 prevention of symblephron formation by
7 | OP monitoring
Surgery
A Early surgery may be necessary to promo
the | i mbal cel |l popul ation and re establ
etc.)

f Latseirgery may invol ve:

T 3 Division of conjunctival bands and

T 2 Conjunctival or other mucous membr an

e topical
patientos
gation wi
satisfact

i mmedi at e i
n should be
medi c al att

gency car e:

rrigation
continue
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Correction of eyelid deformities such as <cic

3 Keratoplasty for corneal scarring) shoul d
preferably | onger to allow maximal resolutio

3 In a very severely damaged eye a keratopr

2. 79l obe contusi on

Contusions of the globe may be caused by an
bl ow to the bony orbit, or direct injury to
here are some key points about a contusion
Early complications

l: subconjunctival hemorrhage
2: Perforation of globe with prolapse of int

3 hyphema (hemorrhage into the anterior cham

4: iris involvement (iridodialysis, i.e., se

l ris sector |l oss with iridodialysis from gl o
poor appearance

5:tears of the sphincter muscle and iritis,
6: glaucoma secondary to iritis or hyphema,
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7 : di sl ocation of the | ens

. o
8: vitreous hemorrhage
9: retinal tears,detachment and hemorrhage,
10: choroi dal ruptur e,
11:scleral ruptur e,
12: avulsion of the optic nerve.

Of the early complications, injury to the an
freqgquent because it receives the greater pro

Large retinal tear with associated retinal d
Late complications

1: glaucoma, which may appear many years aft
form of angle recession gl aucoma),

2: cataract,

3:band keratitis,

4: retinal tear s,
5:retinal det achment
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6: phthisis bul bi (shrunken and disorganized

The patient should pbeteounsél cedhpbncahosas a

get regular eye exams, as well as seek medic
3. sympt oms:
symptoms of a contusion injury may include

opening or moving the eye.
FIl oaters with vision disturbances may occur
4 . Treat ment :

11l mmedi ate medical attention is crucial for
injury.

2 Treatment may involve applying cold compre
management, and, in some cases, antibiotics
3 Severe cases may require surgical i nterven
5. Foll ow up <car e:

Regular foll ow up appointments with an eye
monitor the healing process and address any
2. 8Hyphaema

Hyphelmta i nvol ves hemorrhage into the anterio
Causes;

1: blunt or | acerating trauma(most common)
2: after intraocular surgery,

3: spontaneously (e.g., in conditions such a
myotonic dystrophy, keratouveitis (e.g., her
Wil l ebrand di sease, and in association with
or mhbhiroe function (e.g., et hanol, aspirin, wa

sympt oms

Depend on the cause.

1Bl ood in the eye

2Decreased vision: the presence of blood can
|l eading to a decrease in vision.
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Se
i n
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1:
2.
c |
3:

n
fi
an

Eye pain: trauma to the eye can cause pain
nsitivity to |ight: l ncreased sensitivity
juries.

aring: excessive tearing may occur.

gns:

A |l arge hyphema can be noted with pen [|igh
The height and csoloaurl do fb et hdeo chuympehet nead . Bl oo
otted will appear darker in appearance (bl
It is Iimportant to evaluate intraocular p

t al hyphema

atmagt i nvol ve:

t and pmM™Mat end¢ taii mm ng head el evation of at |
hyphema to settle inferThird yawoitds nc drhter
ual obstruction, as well as | imits both c
hwor k exposucel to trtlkeae dyo®oalnd Avoiding fu
ential. The eye may be protected with a s
ication: 1 :topical <corticosteroids for r
age pain, 3:topical antibiotics to preven
i cal and/or oral anti glaucoma medicati on
patient can typically be monitored for t
one to allow for spontaneous resolution.
rgery

surgical intervention may be indicated in
uncontrolled glaucoma( >50mmhg for >5days)
corneal bl ood staining,

the persistence of a | arge or total hyphe
active bleeding in the anterior chamber
anterior chamber washout with i1rrigation
rst.Il f intraocul ar pressure remains uncont
terior chamber washout is indicated.

D T > QO un unu o n O
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Monitoring: regular follow up appointments a
process and address any complications.
Questions

1)What different types of burns?

2)How do you <classify ocular trauma?

3)How will you manage a case of corneal for
4)How do you manage a case of chemical burn
5)How will you manage a case of ther mal bur
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DI SEASES

Disorders of Lid and Lacrimal Apparatus
2.Bl epha+itis:

Definition:

Bl epharitis is a common and chronic i nfl amma
the eyelash follicles, mei bomi an glands (oi
someti mes t he skin around t he eyes. It ca

infl ammatcondi ti ons.

Causative Organi sm:
Bl epharitis can h8veplvyulromaccesausrees ,of t en i |

Ot her potenti al contributing factors incl u
mei bomi an ¢ledbbmds heend der mati ti s.

Seborrhea is a common cause of dandruff. Te l
invol vement in such patients are commonly s
the forehead, and sometimes behind the skin

Types:

1. Anterior ABIfeghar itthhes: outsi de front edge
eyelashes are attached. Common causes incl:t
seborrheic dermatitis.

2. Posteri orAfBfleecpthsartihea siinner edge of the ey
with the eyeball. 1t is often associated wit
produce the oil that prevents tears from eva

Symptoms/ Si gns:
The signs and symptoms of blepharitis can va
Red, swollen eyelids
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l tching or burning sensation in the eyes
Excessive tearing

-Light sensitivity

Bl urred vision

Fl uctuating or blurred vision

Crusty debris at the base of eyel ashes that
mar gsebdrrheic )bStegpmhaylidd sccal( Thilee plhiad i mas g
become ulcerated and congested and adhesive

follicles and on the | id margin. When the
ul cerative defect on the | id margin.
Complications:

The ulcerative type of blepharitis is more s
down to the base of the follicles it can ca

| ashes and regrowth with accompanying trichi

| 7~:§
o "\‘

Al so the cosmetic consequences are undesirahb
heavily vascularized, and unattractive.
Management :

1. Eyelid Hygiene: Regular cleaning of the e

scrubbing to remove debris and crusts.

2. Topical Antibiotics: I n some cases, topioc
prescribed to control bacteri al infection an
3. Artificial Tear s: Lubricating eye drops ¢
symptoms associated with blepharitis.

4 . Mei bomi an Gl and Expression: This invol ve
mei bomi an glands to i mprove the flow of oi

5. Oral Medications: | n sevienrfd acnharsaet so,r yo rimeeld i &

may be prescribed.
Prevention:
1. Good Eyelid Hygiene: Regular and gentl e c

the buildup of debris and crusts.

2. Warm Compresses: Applying warm compresses
mei bomi an glands and i mprove oil fl ow.

3. Avoiding Eye Irritants: Avoiding exposure
irritants can help prevent exacerbation of s
4 Proper Contact Lens Care: | f you wear con
care guidelines is crucial
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5. Regular Eye ExamspsRwgthamnewpyptometki st o
can help identify and manage bl epharitis ear
2. S&ye (Hordeol um)

Definition:

A stye or external hordeolum is an acute sup
glands on the |id margin, the glands of Zei s
follicles of the cilia.. It typica¢bgcecesrs

gl and of the eyelid.

Causative Organism

Styes are usually causedSthhy hlyd ootcercichuési magufr eat
the most common causative organi sm.
Symptoms/ Si gns:

Common symptoms and signs of a stye include:
Painful red |l ump on the eyelid
Swelling of the eyelid

Tenderness and di scomfort
Watery eyes

Sensation of a foreign body in the eye
Crusting around the eyelid

Pu$illed bump (in some cases)

Management :

1. Warm Compresses: Applying warm compresses
a day can help promote drainage and all eviat
2. Topi cal Anti biotics: I n S 0me cases, ant i
recommended to el i minat-tehdaoaucntteerri aolp tiinofnesc toiro ng
medi cations may be used.

3. Avoid Squeezing: I't's crucial to avoid sqg
|l ead to further infection and complications.
4 . Mai ntain Good Hygiene: Keeping the eyeli
makeup during the infection can help prevent
5. Oral Antibiotics: I n severe or recurrent
a healthcare professional to address the bac

Prevention:

1. Good Eyelid Hygiene: Regularly c¢cleaning t
the accumul ation of bacteria and reduce the
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2. Avoid Touching Eyes: Avoid touching the ey

ri sk of introducing bacteria to the eyelids.
3. Remove Eye Makeup: Thoroughly remove eye
the clogging of eyelid glands.

4. Avoid Sharing Personal |l tems: Avoid shari
makeup to reduce the risk of spreading bacte
5. Proper Contact Lens Care: I f wusing contac
practices to minimize the risk of eye infect
2. Chalazion (I nternal Hor deol um)

Definition:

A chalazion is a chronic inflammatory gran:t
embedded in the tarsus of the |id. Mul tiple
lids. Unli ke the infectious causes of the 1in

thesolt of a sterile process

An internali ®8oadeatume i nflammation of t he s

in the tarsal plates: the meibomian gl ands.

Symptoms/ Si gns:

Common symptoms and signs of a chalazion inc
Small, painless |l ump on the eyelid
Tenderness or swelling of the affected area
Redness of the eyelid

Bl urred or distorted vision (if the chalazic
Di scharge of fluid or oil from the affected
Sensation of a foreign body in the eye
Management

1. Warm Compresses: Applying warm compresse
soften the contents of the blocked gland, pr
This is typi €ldl Imy nduaarees fscerv elr(al times a day.
2 . Eyelid Massage: Gently massaging the af/
compress may aid in the expression of the bl
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3. Topi cal Steroi ds: I n some cases topical
infl ammati on.

4. Antibiotic Ointments: While chalazia are
antibiotic ointments may be recommended i f t
5. I ntralesional Steroid Injection: For | ar
a steroid injection directly into the | ump t
6 . Il ncision & Curettage: I f the cyst s | ar
surgically and evacuated with a curette and

bacteri al i nfection.

Prevention:

1. Good Eyelid Hygiene: Regularly c¢cleaning t
the accumul ation of debris and reduce the ri
2. Warm Compresses as Preventive Measur e: P
on the eyelids, even when not experiencing a
of the oil glands.

3. Avoid Rubbing Eyes: Avoiding excessive ru
prevent irritation and potenti al bl ockage of
4 . Proper Makeup Removal: Thoroughly removi |
prevent the clogging of oil gl ands.

5. Address Underlying Conditions: I f there
the devel opment of <chalazia, such as Dbl ephar
prevent recurrences.

2. 1Fyelid Abscess (Lid Abscess)

An eyelid abscess is a | ocalized collection

a

Syrnptonw/ Signs:

Common symptoms and signs include:

1. Pai n: The affected area is wusually painf
abscess enl arges.

2. Swelling: There is noticeable swelling of
and warm to the touch.

3. Tenderness: The abscess is tender to the
bl inking or moving the eyelid.
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4 . Pus Formation: As the infection progresse
within the abscess.

5. Redness: The surrounding skin of the eyel
6. Warmth: The area around the abscess may f
Management :

1. Warm Compresses: Applying warm compresses
a day helps promote drainage, reduce swellin
2. I ncision and Drainageedl hosmamkecassemal Wwei
abscess to allow for drainage of pus. This i
3. Antibiotics: I f the abscess i s associate
topi cal antibiotics may be prescribed to el
complications.

4 . Pain Me d i-tcha@oiuonnt:e r Ovoerr prescri ption pain
recommended to manage pain and discomfort.
5. Avoid Squeezing: It is essential to refra
abscess at home, as this can | ead to complic

Prevention:
1. Good Hygiene: Regularly cleaning the eyel
can help prevent the devel opment of bacteri
formati on.

2. Avoid Touching Eyes: Avoid touching or ru

mi ni mize the risk of introducing bacteria to
3. Proper Makeup Removal: Thoroughly remove
prevent the accumulation of debris and bacte
4 . Addr ess Underl ying Conditions: | f there
bl epharitis or recurrent styes contributing
conditions can be cruci al in prevention.

5. Avoid Sharing Personal |l tems: Avoid shari

makeup to reduce the risk of spreading bacte
2. 1ACRI MAL DI SEASES
2. 1Batrocystitis

Dacrocystitis, an inflammation of the | acri
swelling at the site of the sac. This inflam
bel ow the caruncle overriding the infersamedi e
pressure over the sac causes pus or mucoi d
punctum. This condition usually results fror
duct arising from chronic inflammati oweyr usSua

end of this duct can be caused by the presen
of the septum, or by a marked congestion of

56



A)

I nfantile Dacrocystitis:

Cause:

I nfantile dacrocystitis is typical
the nasol acri mal duct, which is re
nose. The bl ockage can |l ead to the
enivi onment for bacterial growth and

Sympt oms/ Si gns:
Tearing or watering of one or both
Mucus or discharge from the affected eye.

Swelling and redness near the inne
l rritability and discomfort.
Recurrent eye infections.
Management :

1. Massage: Gentl e massage of the
promote drainage.

2.
t he
3.
pr o
4 .

Warm Compressescsompppsygengt war me

area and encourage drainage.
Topi cal Antibiotics: I n cases
fessional may prescribe topical
Oral Antibiotics: I n more severe

l'y caused
sponsi bl e

accumul a

i nfectio

eyes.

r corner

tear duct

affected

wher e t he
antibioti

(

cases, (0]
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5. Probing and I fr rcioghasteirovmt i ve measures are
professional may perform a simple procedure
obstructed tear duct.

6 . Observation: Il n some cases, i nfantile dac
as the tear duct mat ur es.

b) Adult Dacrocystitis

Cause
| n adul t s, dacrocystitis I S of ten caused |
nasol acri mal duct . Common causes include:

Bl ockage due attoedagcehanges.

Trauma to the area.

Tumors affecting the tear duct.

|l nfections.

Symptoms/ Si gns:

Tearing or watering of one eye.

Redness and swelling near the inner corner
Pain or tenderness in the affected area.
Di scharge of pus or mucus.

Bl urred vision (in severe cases).
Management :

1. Antibiotics: Treatment typically involves
2. Warm Compresses: Applying warm compresses
symptoms and aid in drainage.

3. Nasol acri mal Duct Massage: Gentl e massa:¢
recommended to assist in opening the duct.
4. Surgical I ntervention: I n cases of persi:
surgi cal procedures such as dacryocystorhin
create a new drainage pathway for tears.

5. Management of Underlying Causes: Address|
tumors or structur al abnor matleirtm erse,s onhauyt iboen .n

Assessment :
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T WhatBliesphritis? Write its types?

1T What I S di fference bet ween stye and c ha
chal azion?
T What i s Dacrocystitis? Wh a't ar e t he ca

management ?
Di seases of conjunctiva
2. LHhnjunctivitis (pink eye):
Definition:

Conjunctivitis refers to the inflammation ¢
membr ane that covers the white part of the e
the eyelids. it is commonly known as "pink e
of the eyes when blood vessels in the conjun
Types:

Conjunctivitis can be classified into sever
bei ng:

1. Bacterial conjunctivitis: caused by bacte
2 . Viral conjunctivitis: caused by vVviruses,
infections.

3. Allergic conjunctivitis: triggered by al
2.

lbatterial (purulent) conjunctivitis:

idiagnosis (symptoms/ signs):

common symptoms and signs of bacterial conju
redness in the whites of the eyes.
purul es#ht kEpusli scharge, which can cause the

itching or burning sensation.

tearing or excessive eye watering.
irritation and foreign body sensation.

i cpmmon organism of causation:

bacteri al conjunctivitis i's often caused b
aureus, streptococcus pneumoni ae, and haemec
cul prits.

ii1) taking speci meenx afnoirn abtaicotne r(iijon osgointealc as e

in certain cases, a healthcare professional
infected eye t o identi fy t he speci fic cau:
examination. this is more commonly done in s
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taking a conjunctival swab I S a procedure

conjunctiva, the thin membrane that covers t
commonly perfor med for di agnostic pur pose:
conjunctoitwieri £ yer i nfections. here's a gener :
typically conducted:

i als needed:

c
mat er
terdli eppedt swab
t
I

1. S

2. sterile saline solution or transport medi
3. gloves

4. gauze or tissue

5. eye disinfectant solution (i f needed)
procedur e:

1. prepare the patient:

explain the procedure to the patient, inforr
ask the patient to sit comfortably and tilt
use a tissue or gauze to WwWipe away any exces
2. wear gloves:

ensure that you are wearing sterile gloves t
3. disinfect the eye (i f needed):

if necessary, you may use an eye disinfectan
follow the product instructions and allow th
4. stabilize the eyelid:

gently hold the patient'-domiyrrdntd lapredt' sust my
forefinger. this helps to stabilize the eye
5. collect the swab:

using the sttieprpielde scwoatbt,ongently touch the col
with other parts of the eye, eyelashes, or s

rotate the swab gently to ensure proper samg

6. place swab in transport medium (if needed

if the sample requires transport medium (suc
carefully place the swab in the provided me:
|l aboratory's guidelines for proper handling.
7. | abel the sampl e:

|l abel the swab container with the patient's

detail s.
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8. secure the sampl e:
securely close the swab container to prevent

9. dispose of gl oves:

safely dispose of the gloves following prope
10. provide aftercare instructions:

advise the patient on any aftercare instruct
applying eye drops i f recommended by the hea
11. send the sample to the | aboratory:
ensure the timely transfer of the collected

the specific transportation and storage r e
gui del i nes.
i'v) management :

1. t amitdadli oti cs: prescription of antibiotic
bacteri al infection. common antibiotics incl
others, depending on the severity and causat
2. warm compresses: application of warm comp
all eviate discomfort.

3. eye hygiene: encouraging good eye hygiene
using a clean tissue for wiping, and freque
infection.

4. or al antibiotics (in severe cases): i n se
be prescribed.

5. avoiding contamination: avoiding sharing

makeup to prevent the spread of infection.

V) prevention:

1. hand hygiene: regul ar handwashing hel ps

2. avoiding touching eyes: mini mize touchi
hands.

3. personal items: avoid sharing personal it
4 . prompt treat ment : seek medical attention
arise, especially if discharge i s present.

2. 14o0Bococcal canjunctivitis

i) definition:

gonococcal conjunctivitis also known as gono
of bacterial conjunctivitis transmitted by ¢
from a person with genital gonorrhea infect.i
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ii) causative organi sm:

the primary causative organism for gonococca
a grneengati ve bacteri um.

ii1) diagnosi s:

di agnosis of gonococcal conjunctivitis typic
clinical examination of symptoms.
taking a detailed medical hi story.
| aboratory testing of eye discharge to ident
iv) gram staining:
gram staining of conjunctival di s enheagrag e vean
di plococci, aiding in the identification of

e 3N TMEohs
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v) management (who recommended):
the world health organization (who) recommi

gonococcal conjunctivitis:
1. empirical treat ment : i mmedi ate initiatio
ceftriaxone, often in combination with oral

o ™
#  Ceftriaxone for
Injection USP

+  Wellceit-500 mg .
Injection 4 2j
For T ; ‘.

2. counseling and partner notification: coun
and notifying sexual partners to seek medica
3. systemic treatment: i n sevteemi cc aise\wqgl veesn
suspected, systemic treatment with antibioti
4. f-aoptowl ose ftol lacswess response to treat men
the infection.

Vi) prevention:

1. safe sex practices: promoting safe sex

met hods (condoms) during sexual activity.

2 . early diagnosis and treatment: early diac
i n sexual partners to prevent the spread of

3. avoiding eye contaminati on: careful hand
eyes after genital contact can help prevent
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2.1418al conjunctivitis:

i) causative organi sm:

viral conjunctivitis can be caused by vari ol
simplex virus (hsv),varicella zoster virus

ii) symptoms/ signs:

common symptoms and signs of viral conjuncti
watery discharge.

redness in the whites of the eyes.

itching or discomfort.

swelling of the conjunctiva.

photophobia (sensitivity to |ight)

ii1) management:

1. symptomatic treatment: -Mimiati cponjamdttve
primarily symptomatic. wuse of | ubricating ey
di scomfort.

2 . cold compresses: applying cold compresse:
provide relief.

3. antiviral medi cations (i f caused by hsv)

herpes simplex virus, antiviral medi cati ons

4 avoiding contamination: practicing good |

and avoiding touching the eyes can prevent t
iv) prevention:

1 hand hygiene: regular handwashing to prev
2 avoiding eye rubbing: advising individus
their eyes to prevent the spread of the viru
3. isolation: if the viral conjunctivitis 1is
may be advised to avoid close contact with o
2. 14l hergic conjunctivitis

i) types:

1. seasonal allergic conjunctivitis (sac): t
are present during certain seasons, such as

2 . perenni al all ergic coernojuunndc tainvd tiiss o fptaecn :t
indoor allergens | ike dust mites, pet dander
3. vernal keratoconjunctivitis (vkc):
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ver nkaelr at oconjunctivitis (vkec) i s a chroni
conjunctivitis. it primarily affects young n
the conjunctiva, often accompanied by <corne
severe thanatVyyprgic conjuncttievim ico mpnd crmady oa

Fig. 23.5 Vernal conjunctivitis. Note cobblestone formation of
upper tarsus when lid is everted.

causes:

vkec is triggered by an allergic response to
exact cause is not fully wunderstood. common
airborne allergens.

4 . atopic keratoconjunctivitis (akc): cCommo
dermatitis or eczema. it can be a chronic co

ii) symptoms:

itching (common symptom).

redness of the eyes.

watery discharge.

swelling of the conjunctiva.
sensation of grittiness or burning.
l'ight sensitivity.

ii1) management:

1. avoidance of allergens: identify and mini
2. topical antihistamines or amaeviateclkl symahbi
3. cold compresses:applying cold compresses
eyes.

4 . artificial tears: l ubricating eye drops
5. topical corticosteroids (in severe cases
for sbBomtuse in severe cases.

iv) prevention:

1. all ergen avoidance: mini mize exposure t
2 . use of protective eyewear: wearing sun
airborne allergens.

3. regul ar cleaning: keeping the home env

be benefici al
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2. Itachoma:
) definition:

trachoma is a chronic, contagious eye 1infec:
trachomatis. it is a |leading cause of preven
ii) causative organi sm:

chl amydia trashomiatiscsal |l y serovars a, b, ba,
iii) natur al history:

trachoma progresses through several stages,
conjunctivitis in childhood, l eading to sceé
resulting in the eyelashes turning inward (t
iv) diagnosis (clinical)

*who grading: *

t f (tracfholmait oluess ) : presence of five or m
conjunctiva.

ti (trachomatous intense): i nfl ammatory th
t hat obscures more than half the normal deep
ts (trachomatous scarring): presence of sc
tt (trachomatous trichiasis): at | east one

recent removal

Trachoma Stages

Normal Conjunctiva
(as described earlier )

Trachomatous inflammation follicular (TF):
the presence of five or more follicles(round
swellings that are paler than the
surrounding conjunctiva) in the upper tarsal
conjunctiva.

Trachomatous inflammation intense (TI):
Obvious inflammatory thickening of the
tarsal conjunctiva that obscures more than
half of the normal deep tarsal vessels.

V) management

medi cal

antibiotics: azithromycin or tetracycline
topical antibiotics: i n some cases, topica
surgi cal

eyelid surgery: for trichiasis, to prevent
vi) prevention (community control programme)
1. mass drug administration (mda):xiskdmio:t
popul ati ons.

2 . facial cleanliness (f): promoting faci a
3. environment al I mprovement (e): i mprovin
4 . surgery (s): of fering surgical i nterven
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5. antibiotics (a): treating active cases
commuibiatsegd programs often use the acronym sa
conj uniadteigweanler ati ons

2. PG erygi um:

i) definition:

pterygium, fprtoemr ynghees igm g efkwi ngo, i s a common
originating in the | imbal conjunctiva withi
invol vement of the cornea. the |l esion occurs
the tempor al wi wwh A g kceh aarpapcetaerrainsctei.c i t I's mor
hi story of increased uv exposure (outdoor wo

[

ii) symptoms/ signs:

redness and infl ammati on.

itching or burning sensation.

foreign body sensation.

blurred vision (if the pterygium grows onto
cosmetic concerns due to the appearance of t

iii) Management:

*I ndications for Surgery:*

Surgical intecoresitdeome dnaiyf btehe pterygium cau:
vi sual di sturbances, or i f it grows <c¢cl ose t
i nclude:

1. Visual obstruction or distortion.

2. Persistent discomfort or i1rritation not a
3. Recurrent inflammation.

4. Cosmetic concerns.

Regul ar-upol | ow

After surgical r eunpo vad p o irretgnud matrs fwiltlhowan eye
are essential to monitor for recurrence or ¢
Prevention:

1. UV Protection: Wearing sungl asses wi
devel opment or recurrence of pterygium.

2. Eye Lubrication: Using artificial t €
reduce irritation.

3. Dust and Wind Protection: Wearing i
environments can help prevent irritation.
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2. Pinguecul a:
A relativel ymadaoanmoamtnonvai s$ed | gsliloowof the i

bul bar conjunctiva t hat does not i nvol ve
degeneration of subepithelial colfThagenf Wweshy
|l esiopstgpically found bilaterally and adj a:

conjunctiva although they can be present ten

Ri sk Factor s

UVI i ght exposure, wind, dust, outdoor | ifest:
gender, smoking, working outdoors, diabetes
i) Diagnosi s:

Di agnostic todlasnpmayx aimtn cmlaud e ns laintd eval uat
medi cal history.
ii) Management :
Pi nguecula may not require active treat ment

with vision. Management options include:

1. Artificial Tears: Lubricating eye dro
2. Avoi dance of Il rritants: Mi ni mizing e
dust and wind.

3.Sungl asses: Wearing sunglasses with UV r
from har mful UV rays and reduce irritation.

4 . Topical Steroids (inflammation control)
may prescribe topical steroids to control i n
Assessment:

f What is conjunctivitis? Give its types?

T What is trachoma? What is WHO classificat
T What is the difference between pterygium

of pterygium?
DI SEASES OF CORNEA
2. LC®d®rneal Deééemition
* Types
Corneal Ul cer :
Definition:
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A corneal wulcer is a |l ocalized, epithelial d

causes, including infections, trauma, or i n
significant visual I mpairment i f not prompt|
Types:

a) Bacteri al Ul cer :

Di agnosi s:

Di agnosing a bacterial corneal ul cer 1T nvol ve
may include the foll owing:

1. Clinical Elxamp naxaminnati oA stlo tassess t
| ocation of the wulcer.

2 . Fl uorescein Staining: Application of
assess its borders.

3. Corneal Cul ture: Coll ecting a sampl e
identispeci hec bacteria causing the infection
Organism I nvolved in Causation:

Common bacteria associated with bacterial <co

Staphyl ococcus aureus
Streptococcus pnheumoni ae
Pseudomonas aeruginosa

Haemophilus influenzae

Gra@smt ai ni ng:

Gram staining is a | aboratory techpoguti ¥ &at
or Gnamgative based on their cell wall struct
on the corneal culture to identify the type
Management :

1. Topical Aspedbimomemcanti bBotiads based on
2. Oral Antibiotics: I n severe cases or
4 . Corneal Patching: Hel ps protect the wu
5. Cyclopl egi cs: Used to reduce pain and
6 . Lubrication

Prevention:

Prompt Treat ment of Corneal Il njuri es: Add

promptl y.
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Contact Lens Hygiene: Proper hygiene and

bact
Eye
i nju

2. V9
Di ag
Di ag
foll
1.

ul ce
2 .

asse
3.

ul ce
Viru
The

erial contamination.

Protection: Using protective eyewear
ry.

r al Ul cer :

Nosi s:

nosing a viral corneal wulcer involves a
oOwi ng:

Clinical f¥x@am mxtaimomati oA dloi tassess t he
r, such as size, depth, and | ocation, <co
Fluorescein Staining: Application of
Sss its borders.

Viral Culture or Polymerase Chain React
r for | aboratory analysis to identify th
s Causing Ulcer:

herpes simplex virus (HSV) is a common c

Dend

ritic ulcer

Geographical ul cer
Ot her vViruses, -sasherasvivraus ce€VE¥) , can al
i nvo

Pseu
Me a s
Me a s
ul ce
comp

|l vement .

dodendritis in VZV keratitis

|l es and Viral Corneal Ul cer in Children:
|l es, a highlynwfecrnt agi,ocanviireald to a seve
r i n children. The virus can cause wide
| i cati ons.
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Prevention:

1. Vaccinati on: Measl es vaccination i s &
t he risk of devel oping measl es and associ e
mani festations.

2. Eye Hygiene: Practicing good eye hygi
This includes avoiding rubbing the eyes witl
with individuals who have active viral i nfec
3. Antiviral Medi cations: I n certain <c
prophylactically to prevent the recurrence ¢
hi story of herpetic eye disease.
c) Fungal Ul cer :
Di agnosi s:
Diagnosing a fungal corneal ul cer 1 nvolves
include the foll owing:

nical Exampi mxtaimomati oA dloi tassess t he

uch as size, depth, and appearance.
Fungal corneal ulcer with fluffy margins
2. FIl uorescein Staining: Application of
assess its borders.
3. Corneal Scraping or Culture: Coll ect
anal ysi s, including fungal cultures, to ider
infection.
Common Fungi Causing Ul cers:
Several fungi can be responsible for funga
i nclude:
Aspergillus species

Fusarium species
Candida species
Management :

1. Anti fungal Medi cati ons:

Topical Antifungal s: Applied directly to
B.

Systemic Antifungal s: Il n more severe case
harder to reach with topical medi cations.

2. Cyclopl egics: Used to reduce pain and
3. topical antibiotics for any superadded ba
3. Prevention:
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1. Avoiding Contact Lens Misuse: Proper
preventcdmutnagmilnati on.

2. Protective Eyewear: Using protective
exposure is possible, such as agricultural s
3. Prompt Treat ment of Corneal Il njuri es:
injuries promptly to prevent secondary funga
4 . Mai ntaining Good Eye Hygiene: Practic
of infections.

2.206rneal Scars:

Nomencl atur e:

Corneal scars refer to areas of fibrous tis
corneal tissue. They can result from vari ou:

infl ammatory di seases.

_ = «

Nebul ar corneal opacity

Nebul ar corneal opacity is a faint opacity
involving Bowman's | ayer and superficial str
Macul ar cor[mejalt opacity

Macul ar corneal opacity is a semidense opac
about half thé*lcorneal stroma.

Leucomatous corneadi nmnplacx)ty (|l eucoma
Leucomatous corneal opacity is a dense white
more than hal fAohumher sofomafferent present
corneal opacity exist:

Di seases Causing Scarring of the Cornea:
Several conditions can | ead to corneal scarrtr
1. Corneal Ul cer s: Bacterial, viral, or
promptly and appropriately treated.

2. Herpetic Keratitis: I nfections by ¢t
corneal scarring, especially if there are re
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3. Tr auma: Il njuries to the cornea, such

penetration, can result in scarring during t
4 . Il nfl ammatory Conditions: Conditions
di sorders, can contribute to corneal scarrin
Clinical Features:

The clfiemitawuales of corneal scars may include:
1. Opacity: Vi sible cloudiness or whiten
2. l rregul ar Astigmati sm: Corneal scar ¢
surface, |l eading to visual distortion.

3. Reduced Visual Acuity: Depending on

acuity may be compromi sed.
Management :

1. Topi cal Medi cati ons: I n cases where |
the scarring, topical medi cations such as «coc
be prescribed.

2. Corneal Transplant (Keratoplasty): I r
affected, a corneal transplant may be consid

heal thy donor cornea.

Cloudy comen Cormeal "button” remaved

ntion:
1. Prompt Treatment of Corneal | njuri es:
injuries promptly to minimize the risk of sc
2. Eye Protection: Using protective eyew
i njury.
3. Regul ar Eye Examinapisocan heRegulearcey a
conditions that may | ead to corneal scarring
2. 2Nlutritional Corneal Ul ceration and Xeroph
2.2Malnutrition:
Mal nutrition can occur due to inadequate int
or excessive |l oss of nutrients. It i's a <co
factor s, i ncluding dietary habits, ancsess toc
and underlying .helantthheoanadnt exinhsof the eye,
various ocul ar manifestations, including cor
General Considerations:
Nutritional corneal ul ceration and xeropht he
deficiency, a critical nutrient for maintain

structures.
Di agnosi s:
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1. Hi story:

Dietary History: l nquiring about the indi
of Vi traimmm fAoods.

Presence of Ni ght Bl indness: Nocturnal Vi
Vitamin A deficiency.

2. Signs:

Xerophthal mi a: Dryness of the conjunctiyv
production.

.;"

""‘.
Bitot's Spots: Foamy, white | esions on th
in Vitamin A.

Corneal Ulceration: The cornea may develo

Management :

1. Vitamin A Supplementation:

Oral Vitamin A: Suppl ements to correct th
Hi ¢oghose Therapy: ldosev&®i eamaned,t heghpy n
under medical supervision.

2. Topi cal Lubricant s:

Artificial Tear s: To all eviate symptoms o
3. Treat ment of Corneal Ul cer:

Topical Antibiotics: I f there is evidence
Andi nfl ammatory Medications: I n some cases
4 . Nutritional Counseling:
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Dietary Education: Providing information
bal anced diet.

Vitamin A RicH Foops

Carrots Dairy Pro«lu cts

® mr-m

Papaya

Preventi on:

1. Dietary Modification:

Encouraging a diet rich in Vitamin A sources
Leafy green vegetabl es.

Orange and yellow fruits and vegetabl es.
Liver and fish oil

2 . Suppl ementation Programs:

| mpl ementing Vitamin A supplementation proc
deficiencies are prevalent.

3. Public Health Education:

Rai sing awareness about the i mportance of nt
Educating communities about the signs of Vit
intervention.

4 . Regul aupsEEye Check

Periodic eye examinations to detect early si
conditions.
Assessment

T what i s corneal ulcer? Give its types?

T in which di searssist icvointeyali s reduced? How
sensitivity?

T what xerophthal mia? How can it be prevent
1T What are the types of corneal opacity? Gi

LENS

2. At aract:

Definition:

A cataract i's a medical condition character.]
l ens within the eye. This c¢clouding typically
it can also be caused by wvarious factors s
underlying medical conditions.
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Extent of the Probl em:

Cataracts ar e a prevalent gl obal heal th [
popul ati on. The World Health Organization (°
cause of vision iIimpairment and blindness wor
t he iqtuyalof | ife for those affected, i mpactir
and maintain independence.

2. 2Retli obfog@at aract :

The primary cause of cataracts is aging, as
and clump together over ti me, |l eading to ¢
contribute to the development of cataracts,
1. Geneti cs: A family history of <cataract s
the condition.

2 Tr auma: l njury to the eye can cause cat
3 Medi cal Conditions: Di abetes, hypertens
associated with cataract devel opment .

4 Medi cati ons: Prolonged use of certain
increase the risk of cataracts.

5 Exposure to Ultrawvtierlinte x(pJovs) u rRea dtioats uoml:i

without adequate eye protection, can contrib
Classification of Cataract :
Cataracts can be classified based on various

l ens and the cause of their development. Con
1 -rhegleat ed Cataract s: The most common type,
2. Congenital Cataract s: Present at Dbirth
mat er nal infections during pregnancy.

3 Traumatic Cataracts: Result from eye in
4 . Secondary Cataracts: Develop as a compl
treat ments.

5. Cataract due t9ot crt wgazsedsd glp rsieasesbeer akd
di sesaseaused by abnor neanlziytnieess olovf e dv airmn omet at
Cataract can be there ocular manifestation.

2. 2MoR2phol dgpeal of cataract:

Cataracts refer to the clouding of the | ens
There are sever al mor phol ogical types of <cat
and appearance of the opacity within the | en
1. Nucl ear Cataract:

75



This type involves clouding of the central
occurs due to changes in the proteins within
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Nucl ear sclerot
years ol d ma
il lumination).

2. Cortical Cataract:
Cortical cataracts affect the outer edges
as wedge shaped opacities and then extend in

3. Posterior Subcapsular Cataract (PSC):

These cataracts form at the posterior surf
capsul e. They often affect the vision more
glare and halos around | ights.
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Smal | , central,
capsul ar catarac

cortical change:
retroilluminatio
4 . Anterior Subcapsular Cataract:
Unli ke PSC, this type forms at the front or
the |l ens capsul e. It can i mpact vision, espe
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Anterior Ssubcapsul ar
shadow

5. Congenit al Cataract:
Present at birth or develops during early

inherited or caused by infections, trauma, o
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Congenital pol aCongenit al pol ar cat ¢

retroilluminatioinl |l uminati on

6 . Traumatic Cataract:

Resulting from an injury to the eye, traum
after the injury or appear years | ater.

7. Radi ation Cataract:

Exposure to certain types of radiation, su
|l ead to the development of cataracts.
8 . Age Rel ated(senile) Cataract:

The most common type of <cataract, it i's as
typically develops slowly over ti me. It can
a gradual decline in vision.

9. Diabetic Snowfl ake
Snowf |l akes appwhartse assubgrappul ar opacities. |
progress rapidly and the entire |l ens becomes
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E.L_A o

Cataract s

. 4

we
al

often occur at younger ages in di a
intracel lul ar accumul ation of sorbitol i n t
glucose. A rapid onset form of <cataract, wh |

soem diabetic patients with very elevated bl
di abetics.

10.

Posterior polar catar acdemaarrcea tcehda rvalhcitteer | apeac

center of the posterior capsul e. These opac
penetrating into the posterior l ens cortex.
caoagenit al and aut osomal dominantly inherited

Polychromati c
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Christmas tree cataract (Diffu

Al so known as a "Christmas Tree" cataract, t
corneal cvayrsitals odl or s. They may be seen a
cataractous development and they are also fo
with myotonic dystrophy.

Cerul ean cataract s:

Cerul ean cataract s, al so known as blue dot
characterized by blue and white opacificatio
the | ens. Patients with cerul ean &at anoaadths a

of age and often do not need them removed be
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Symptoms/ Signs of Cataract:

The symptoms of cataracts can vary, but comm
1. Bl urred Vision: Objects may appear hazy
2 . l ncreased Sensitivity to Gl are: Lights
3. Reduced Col or Perception: Col ors may ap
4 . Doubl e Vision: Seeing double in one eye
5. Frequent Changes in Eyeglass Prescriptioa
become more frequent.

6 . Difficulty Seeing in Low Light Condition
dimly |l it environments.

l't'"s cruci al for i ndividuals experiencing t
attention, as cataracts <can often be effeci
restoring clearer vision and i mproving over:
essteinal for early detection and management o
2. 2MaBagemeagntCat aract :

1. -Nuworngi cal Approaches:

Prescription Glasses/ Contact Lenses: Il n t|
gl asses or contact | enses may help i mprove vV
Better Lighting: Adequate lighting in daily
catareakated vision iIissues.

2 . Surgi cal I nterventi on:

Phacoemul sification: The most common surgi

Extracapsul ar Cataract Extraction (ECCE):

removes the cloudy |l ens but | eaves the poste
Il ntraocul ar Lens (I OL) | mpl antati on: Afte
i mplanted to restore clear vision.

Surgical Technique of Phacoemul sification:
Phacoemul sification is a modern and widely
removal. Here is a simplified overview of th
1. Anest hesi a: Local anesthesia is typical
mild sedation may al so be administered.

2 . Il nci sion: A s3marhrh) iincimadea qrartoliedc @r ne
| ens.
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3. Capsul orhexi s: The surgeon creates a
all owing access to the cataract.

3. Hydroprocedures
These procedures facilitate nucl eus rot e
phacoemul sification.

i Hydrodi 8#$eéctiisont he seperation of t he ca
slowly injecting balanced saline soluti

ii.HydrodeldAe2a6t igpanuze needl e is inserted b
nucl eus and epinucleus and sl owly bal a
Thus cleavage is done between nucl eus a

| b
r. l.‘-‘.

4 . Phacoemul sification: Ultrasonic vibrat:.
tiny fragments, which are then suctioned out

5. | OL I mpl antati on: An artificial i ntraoc
replace the natural | ens.

i

6 . Closur e: The smabkkalincgccam bhe olsoaaséd
hydration), eliminating the need for stitche
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Patients are monitored posto

rapidly. Prescription eye drops are often |
heal i ng.

|l ndi cations for Surgery in Cataract Patients
The decision to proceed with cataract surge
typically recommended when the cataract si g
and quality of [Iife. |l ndi cations include:

1. Vi sual | mpai rment: When cataracts cause
cannot be adequately corrected with gl asses
2. | mpact on Daily Activities: I f catarac
driving, or recognizing faces,.

3. Gl are and Hal os: |l ncreased sensitivity
significant indication.

4 . Decreased Contrast Sensitivity: Di ffict

VRS KDR
NHCSOK

or cor S
5. Progressive Natur e: Cataracts that are
despite other interventions.

6 . Ot her Eye Conditions: I f cataracts are
conditions, such as diabetic retinopathy.
The decision for surgery is individualized,
patient's overal/l healt h, i festyl e, and Vi
surgery. Regul ar eye examinations play a cru
cata@n s and determining the optimal time for
2. 2Preoperative Care for Cataract Surgery:
1. Comprehensive Eye Examination:

Assessing the overall eye health, measuring
of the intraocular | ens (1 OL) to be implante
2 . Medi cal Hi story and Medication Revi ew:
Reviewing the patient's medical history, i nc
and -exiesting conditions.

3. Patient Counseling:

Providing information about t hebesnuerfgiitcsa | apni

expected outcomes.
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4 . Bi ometry and | OL Cal cul ation:

Measuring the | ength of the eye and calcul a
be i mplanted for optimal vision correction.

Y

™| icr

5. Preoperative Testing:

Conducting necessary tests such as bl ood pr

electrocardiogram (ECG) based on the patient

6 . Medi cation Adjustment s:

Adjusting or discontinuing certain medicati ¢
increase the risk of complications.

7. Fasting:

|l nstructing the patient to fast for a speci
of aspiration during anesthesi a.

8 . Topi cal Medi cati ons:

Prescribing preoperative topical medi cati on
infection and inflammati on.

2. 2PoStoperative Care of Cataract Surgery:

1. Recovery Room Observation:

Monitoring the patient in the recovery are
di scomfort.

2 . Prescription Medications:

Prescribing postoperative eye drops to preyv
promote healing.

2. BGENERAL PRITINONSPTUEH LI NG DROPS/ Ol NTMENT

A The eyedropper should not touch patients
cause trauma and contaminate the remaining n
A The drops and ointment should be administ
correct patient, into the correct eye, at th
A The eye drops should also be monitored f
which indicates that the ophthal mic solution
of medicine should be obtained and the affec
A Al ways make sure i f patient is contraindi
A Medi cation that has passed its expiry dat
o]

-

ointment must not be used after 28 days.

8 6



A An appropriate time interval of approxi ma
drop/ ointment in order to prevent dilution a

A A 5mm strip of ointment should be applied

3. Physical Activity Restrictions:

Advising the patient to avoid strenuous act
peri od.

4 . Eye Shield or Patch:

Providing an eye shield or patch to protect
pressure on the operated eye.

5. Fwd lAopspoi Nt ment s:

Schedul i-ng Bpbbowt ments to monitor the heald]
make any necessary adjustments.

6 . Avoi ding Water Exposure:

l nstructing the patient to avoid water expo
hot tubs, for a specified period.

7. Sungl asses:

Recommending the use of sunglasses to prote
radiati on.

8 . Medi cati on Compliance:

Emphasizing the i mportance of using prescr
specified duration.

9. Reporting Complications:

l nstructing the patient to report any unus.
redness, or changes in vision.

10. Gradual Resumption of Normal Activities
Advising the patient on the gradual resumpt.
surgeon's recommendati ons.

Postoperative care is crucial for ensuring
out comes after cataract-upsuapgpoynt nReengtusl am |l |
ophthal mol ogi st to assess the healing proce:
ari se duercionvge rtyheperri od.

Complications:

2.2&€&omplications of Cataract Surgery:
Operative Complications of Cataract Surgery:
1. I ntraoperative Rupture of Posterior Caps
Accidental tear or rupture of the posterior
additional maneuvers or techniques to addres
2. Vitreous Loss:

8 7



Loss ofl ithe gebstance (vitreous) within the

capsule rupture. It may increase the risk of
3. | OL Dislocation:

Di spl acement of the intraocular | ens from i
surgery, requiring repositioning or addition

4 . Corneal Edema:
Swelling of the cornea, which may occur due
changes in the fluid balance within the eye.

5. Endophthal mitis:

Severe infection within the eye, which is a
i mmedi ate treatment with antibiotics.

6 . Corneal Abrasions or |l njuries:

Damage to the cornea during surgery, | eadincg
affect visual recovery.

7. Hy phema:

Accumul ation of Dblood in the anterior c¢chamb
bl eeding during surgery.

8 . Il ris Prol apse:

Protrusion of the iris through the surgical

9. Phaco burn:

Phaeo obe can cause ther mal damage to the <co
tunnel once the temperature reaches 60 degl

8 8



over 1 to 3 seconds. The wound burn resul ts i
surrounding tissue.

e

jphaco wo_'u;_\d‘b

Postoperative Complications of Cataract Surg

1. I nfection (Endophthal mitis):

Al t hough rare, postoperative infection can |
and requires i mmediate treatment with antibi
2 . Swel Macg | af (Clyst oi d Macul ar Edema) :
Accumul ation of fluid in the central part of
persistent vision | oss.

3. Corneal Edema:

Continued or del ayed swelling of the cornea
4 . | OL Dislocation or Decentration:

Late displacement or misalignment of the in
additional surgical intervention.

5. I ncreased Intraocul ar Pressure (I OP):

El evated pressure within the eye, which <can
and appropriate management are essenti al

7. Secondary Cataract (Posterior Capsule Op
Clouding of the posterior capsul e, which ca
surgery. It is treatable with a YAG | aser ca

8. Di ssatisfaction with Visual Out come:
Some patients may experience dissatisfactio
be due to residual refractive errors or othe
9. Retinal Det achment:
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Al t hough rare, retinal detachment can occur
indi vi duaéexi stiiting priesk factors.

10.7 Photic Phenomena:

Seeing glare, halos, or other -lviigshuta lc odnidsittuirok
at night.
Assessment :
T KA OFGFN)YOGK DAGS Ala deLSak
1 6KIG Aa GKS YFyF3asSySyda 2F OFGIFNYOGK 9ytAaald ai
T oKFG B OQINES 2F OFGFNIOG LI aSyidack
T oKFG A& Llad 2L OFNB 2F OFGFNYOG LI aSyidak
T 6KIG FNB GKS O2YLX AOFoe2ya 2F OFGF NI OG &dzNHSNZ
DI SEASES OF UVEAL TRACT
UVEI TI S
2. PGEI TI S
It is the inflammation of the wuveal tract.
Types
Typ2s2by des
It depends on the part of wuveal tract that i

1)Anterior uveitis;

T Iritis

T I'ridocyclitis

T Anterior cyclitis
2)I ntermedi ate uveitis,;

T Pars planitis

T Post eryicdrn ti s

T Hyalitis
3)Posterior Uveitis;

T Choroiditis

T Chorioretinitis

T Retinochoriditis
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cornea |
-

lens 7

suspen!
ligame

|_fovea

optic nerve

perve head

sclera

retina

Anterior Intermediate
uveitis uveitis
<

\

Posterior
uveitis

<

4)Pan uveitis;
T I'nfl ammati on
Depending upon mod
1)Acute Uveitis;
Onset is sudden
2)Chronic Uveitis
Onset is gradua
3)Recurrent Uveit
Repeated episod
Depending upon inf
1)Non granul omatu
Reaction includ
medi um KPs.
2)Granul omatous wu
Reaction includ
and iris nodul e
2. 2€aRses;
1)Infective
T Exogenmdsecti
Mi croorgani s
T Endogenous i
Mi croorgani s
V Bacteri a
V Virus Her
V Fungi Can
V Protozoan
V Parasites
2)Non infective

Pan-uveitis

of al l uveal parts

e of onset and sympt oms
with acute symp3tmomst hasnd r
|l with |l ate symptoms and p
i s ;

es separated by period of
| ammatory reaction

ous uveitis;

es |l ymphocyte and polymorop
veitis;

es lymphocytes, epitheloid
S .

on

ms enter after perforation
nfection

ms enter wuveal tract throu
Tuberculosis, syphilis
pes Zoster, HI'V virus (Al D
dida Al bicans, Hi st opl asmo
6s Toxopl asmosi s

Toxocariasi s
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T Secondary

Caused by toxins released from adjacen
V Corneal ul cer
V Scleritis
V Retinitis
T Autoi mmune di seases
V Eye conditions
Caused by hypersensitivity and i mmu
i . Phacoantigenic uveitis
i Sympathetic opthal mitis
V Systemic di seases
I . Ankyl osing sponylitis
i Psoriatic Arthritis
i iiJuvenile I diopathic Arthritis
i v.Behcetds Disease
v. Sarcoi dosi s
vi .l nfl ammatory bowel disease
VIidiopathic
The exact cause i s unknown
I . Acute iridocyclitis
i i Fuchdads docyclitis
i i iGl aucomatocyclitic crisis
2.7idocyclitis/ Anterior Uveitis
|l nfl ammati on of the iris and ciliary body.
Cause
|l di opathic unknown
Pat hogenesi s
't results from acute infl ammpasmnobfcihieaiy
and vascul &ri ndcirleaatsaetdi ocnapi Almaowvy mepet meodbi | ity
infl ammatory cABkesondaoyt bkaeygema
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Clinical Signs of Anterior Uveitis

CHRONIC

Posterior subcapsular

cataract

Scattered posterior |

Mild or no injection

Anterior capsular |

Band |
keratopathy

Cl

pigment

GRANULOMATOUS

i ni ca

f eat

Sympt oms ;
Sudden ons

V.

Si
i

i

i

V.

i Decr
i iWat e
v.Redn
Phot

gns;
Vi su
i .Li mb
i iCorn
depo
v.Agque
Ant e
i .l ris

e
r

e
(0]

ased
i ng/
Ss

phobi

I acu
s cir
a KPs
ited
us f I
i or c
muddy
cons
rior
i or v
efl ex
rness

:1.[‘)‘(1(4 /i synachia

! !l A (")?i;( | Circumcorneal

NON-GRANULOMATOUS

ur es
et of deep pain more at night

Vi sion
| acri mati on

ity reduced

cumcorneal congestion
presePrte.cipR t(ak eersa tairtei cd nf | ammat
on endothelium. They are the ma
ar e

hamber reacti on
appearance

tricted due to pupillary sphinc
synechiae adhesion between pupi
itreous shows cell s

i's poor

on plapation
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xiil.LOP may be nor mal, high or | ow.

Management

T I'nvestigations
|l nvestigations are wusually negative

HLA typing

OCT (Optical Coherence Tomography)
Vitreous biopsy when not responding
T Treat ment

Aim i s to

V Compl ete Blood Count (CBC)

V Erthrocyte Sedi mentation Rate (ESR)
V Bl ood Sugar

V Serol ogy Test for Syphilis, Toxopl a
V ANA, RA factor, c ANCA

V Serum angiotensin Converting enzyme
V. Skin tuberculin test

V Radi ol ogical xray of chest and sacr
Vv

Vv

Vv

i . Relieve patientds sympt oms
ii . Treat underlying cause
i i iPrevent complications

1)Mydriatic and cycloplegic agent s;
o Atropine sulfate 1-% dr mes per oday men:
0 Homatropine-32% idmesspspe2xr day
o Cyclopentol atde tl Y%edr ey 3Iay

Aim i s to

i . Relieve spasm of <cilairy body and ir|
ii .Dilatation of pupi/l protects formati
i iiDecrease capillary permeability caus
2)Steroi d;
o Topical eye drops of preddhitsiomenepeaon
day
o Topical ointment at bed ti me
o Periocular injection; subconjunctival
cases
3)Systemic NSAI Ds
Associated with arthritis
4)Systemic Steroids
Prednisolone 1 to @i Yymgkkgdbsesey wekeghte
cases
5)Anti metabolites

Azathioprine single dose 2mg/ kg/ day
Met hotrexate wvieangl/ywedkdkse 10
6)I mmunosuppressants
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Cyclosporine Neoral dose 2mg/ day and s a
7)Anti biotics

Topical drops, periocular injections anif
8)Intraocul ar steroid
I ntravitreal triamcinolone acetoni de 4 mi
Complications
1)Complicated cataract
2)Secondary gl aucoma obstruction of trabec
cell s
3)Cyclitic membrane organization of exudate
4)Choro-i ditis
5)Retinal complications Cystoid macul ar ede

6)Optic disc edema

7)Band keratopathy

8)Vitreous opacities

9)Hypotony chronic inflammation can | ead to
per manent of decreased intraocular pressu
10Pht hi sis bul bi

Figure shows Exudative Retinal Det
Figure shows papill edema
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Figure shows band keratopathy
cataract

2. P®d»sterior uveitis/ Choroiditis
|l nfl ammati on of choroid which al most al ways

resulting |l esion is called chorioretinitis.
Causes

|l nfective bacterial, fungal and viral

Non infective sarcoidosis and collagen vascu

Clinical features

Sympt oms

i . Gradual painless visual | oss

ii Floaters black spots moving in front of e
i i iMetamorphopsia objects appear distorted
iv.Micropsia objects appear smaller due to s
v. Macropsia objects appear |l arger due to cr
vi .Photopsis Flashes of I|ight due to irritat
viiRPostive scotoma Fixed spot in field of vi
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Signs

Depend on the causative agents. Some gener al
i .l nfl ammatory cells and vitritis
i1 Exudat es, edema and infiltrations in ret.i

iiiSheathing of vessels
i v.Di sc edema

v. Retinal hemorr hages
vi .Spiolvler wuveitis
viiComplicated cat a
viiChoroidal neovas
i X .Gl aucoma

Xx. Retinal Det ac hme
xi .Macul ar Star( sp

ct
| ari sati on
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steroids and I mmunosup
he causative agent.
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Assessment

What is uveitis?

How do you classify wuveitis?

What i s anterior wuveitis? What ar its clinic
What a mphecations of anterior uveitis?

How wi you manage a patient of anterior uv
Wh at posterior uveitis?

Wh a t e the complications of posterior uvei
Wh at e the signs of Posterior uveitis?

Wh at e the signs of anterior uveitis?

O o o T
= = = N — 0
- 0
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UNI TPBARMACOLOGY

3. Met hods of drugs delivery to the &eye
¢tKSNB | NB @FNAR2dza YSiK2Ra 2F RSt AGSNAYy3I RNHzZAA
2T GKS SeS IyR GUNBIFG O NR2dza 20dzZ I NJ O2yRAsa2ya

odbvm®® S SNBRABYAA (KS Y2aid 02YY2y YSGK2R T2NJ RSt AQ
I NB AyaeffSR RANBOGte 2yi2 (GKS adaNFIF OS 2F (K¢
AYyFSOoe2yasx At dzO2YFS RNE SéSas 2NIAFBblF YYIF a2y«
AYDLEYYFG2NASES fdzoNAROIFIydas 2N YSRAOlIa2ya (2 I

OPMBH Y I YBNVARYFINI 2 S8S RNRLAI 2AydYSyda I NB | LIL3X
GKAO]TSNI O2yaraiSydOe YR LINBOGARS t2y3ISNI O2yil (
O2yRAs2ya tA1S RNE SeSazx Ay¥FSOe2yas 2N Aybl Y

odMmabgy 2SS Aay2iyNil Y2 Odzf | NJ Ay2S0Oe2ya Ay@2f @S RSt AGSNAyYy3
YSGK2R Aa dzaSR F2NJ Y2NB aSOSNB O2yRAe2yazr adx
NBoy2LIl GK&x 2NJ OSNIIFAY Ay¥FSOoe2yad LyaSOoaz2ya (
OAYGNY GAGNBLFE AyaSOez2yad 2NJ FNRdzyR (GKS Se&S 6:

OoPMA LI Fyi gwtr3tt SAX | yia 2N LIStfSGa INB AyasSNLS
YSRAOlI a2y 208SNI Iy SEGSYRSR LISNAZR® ¢KS& Oy
2NJ 3f | dzO2 Y ®

odm®d®eS LYKSABANNB avittsr bSEA6ES RSOAOSE LX I OSR
YSRAOlI a2y 2@SNJ aYSd ¢KS& INBE dzaSR F2NJ O2yRAa
OKNBYyAO RNE SeSa

-
Z

oPMB@LIAOIT DSt & KISYaB {I NBdzaiKWAWEO SNJ G Ky S&8S RNER LI
aYS 2y (KS SeéeSua adaNK¥FIFOSod ¢KSe OFly 06S dzaSR ¥F;

oPMLR Y (2 LIKKNBA AEY |

OKYAljdzS G(KFG dzada + avl ¢
(§KNRdAK G(KS &dNFI OS

S f
O0S 2F GKS SeSo LGUa dzaSR Ay

The choice of delivery method depends on f ac
the condition being treated, the target site
drug action. Each method has its advantages
needé the patient and the condition being tr

0OPHY SAUKSa O 5NHZA&Y

Anest hetic drugs are medications used to ind
unconsciousness oOor insensitivity to pain dur

Types of Anesthetic Drugs:
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These drugs can be classified based on their
administration into several <categories:

Regional Anaesthesia:

Types of Anacsthesia
General Anacsthesia
Regional Anaesthesia
Local Anaesthesia:
“
‘ \
Natural Sleeg

OPHDMBYSNIE ! ySaakKs

These drugs produce a reversabmenil esser et

via inhalation (inhaled anesthetics) or i

General anesthetics include:

l.lnhal ati oBxameheés:i nclude sevoflurane,
i soflurane, and nitrous oxi de.

2.l ntravenouSualeadg spropofol, thiopental

ket ami ne

3. 2L.o2c al Anesthetics:

These medications block nerve iIimpulses in
resulting in | oss of sensation in that re
mi nor surgical procedures or for pain rel
|l i docai ne, bupivadaipm®,cainogi vacali ne, an

3. 2Re3gi onal Anesthetics:
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Similar to | ocal anesthetics, regi onal an
| arger nerve areas or specific regions of
| arger portion of the body. Examples incl
often admiohstdbedt hoor | ower abdominal S

OPHBRLIAOIET 1ySailikSsaOay

These are applied to the surface of the s

the area and are used for minor procedure

Examples include benzocaine, |idocaine pa
Anesthetic drugs work by interrupting nerve
or by inducing a controlled state of unconsc

be performed without discomfort or pain for
drugs depends on various factors such as the

condition, desired | evel of sedation, and po
anesthetics requires careful monitoring and

3.13mportance of | ocal anesthetics in ophthal

Local anesthetics play a cruci al role in oph
anesthesi aato@easpefcifhe eye, all owing procedu
the patient remains awake or minimally sedat
highlighting the i mportance of | ocal anest he

odPodMBOAAS FySaliKSaaly

Ophthal mic surgeries require delicate and
specific structures of the eye while pres
consciousness. Local anesthetics enabl e t
all owing surgeons to @erwiormoumntcacsaitmegpp
obodh YAYAT SR a8adiSYad SusSoiday
Local anesthetics provide anesthesia dire
systemic absorption and reducing the risk
general anesthesia or systemic medication
opht hal mi c h®uregeniinesniwi ng systemic I mpact

ododd AYiGilIAYySR 20dA F NJ AyGdSaNrdGey

By providing |l ocalized anesthesi a, | ocal
preserving the integrity and stability of
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intraocular pressure and preventing damag
structures of the eye during the procedur

0Po@WWLINEDBSR LI aSyid O2YF2NIY

Local anesthesia allows patients to remai

sedation durirnegd uchierogpapg@setrye recovery tinm

mi ni mizing potential side effects associa
3.3CBtntroll ed pain management :

Ophthal mic surgeries often involve sensit

anesthetiesfpcobivveepain control, ensuring

procedure and reducing the need for addit
posturgery

The use of |l ocal anesthetics in ophthal mic s
successful procedure while prioritizing pat:i
intricate structures and functions of the ey

3.Routes of |l ocal anesthesi a:
Local anesthesia in ophthal mic procedures ca
routes to provide effective anesthesia to th
choice of the route often depends on the spe
requiameldt he patient's comfort. Some common r
ophthal mic procedures include:

3. 4T.olpi cal Anesthesia (Surface):
Eye drops or ointments containing | ocal a
proparacaine, or |idocaine are applied to
conjunctiva) to provide anesthesia for mi
eye examinati ommmmonllhye siesead ei t procedures
foreign body removal

odn dulzo O2yadzyOa @l f LyaSOa2yY

A | ocal anesthetic solution is injected |
transparent membrane covering the sclera)
surgical procedures involving the conjunc

often usedréerl pkecptierygium exci sion

obPndBENRAOGdzZ 6F NJ LyaSOaz2yyY
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This involves injecting a |l ocal anesthet]i

eyeball but outside the muscle cone, prov
surgeries involving the anterior segment
used in catwmwractotslhiegeanteri or segment pr

Howam|
supposed to
keep my eye

still during
cataract

surgery?

Howaml|
supposed to

keep my eye
still during
cataract
surgery?

odn wBiINRGdA 6F NJ Lyeas0a2yYyY

An i nj elcaciaoln aonffest hetic is delivered behi
retrobul bar space. This techniqgue provide
the posterior segment of the eye, such as

oPn @y iNIF OF YSNIf LyesSOaz2yyY

During intraocular surgeries |ike catarac
|l ocal anesthetic is injected into the ant
anesthesia to the intraocular structures

odn dazo Odzi S2dza Aya2S0a2YyY

The subcutaneous aidmjiedtsitcecer iinmgv alewdscat i on
tissue | ayer beneath the skin

The choice of technique depends on the spec

surgeon's preference, and the patient's c¢omf
0PpaSOKIFYyAaY 2F | Osa2y 2F FySaikSaoOay

The mechanism of action of anesthetics, both
interaction with various components of the n
or alteration of nerve function, wultimately
conscieushesal anesthetics work by blocking
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anesthetics act in CNS by enchancing inhibit
excitatory neurotransmitters
odc 2YLIX AOle2ya 2F f20lf lySatigkKSsaOay
Local anesthetrossadergédnenélkel when administe
appropriate doses. However, | ike any medicat
effects or complications, particularly if wus
Some possible compltikati onsi mdl wdbeal anes
3.
Al l ergic reactions:
Al t hough rare, some individuals may be al
|l eading to allergic reactions ranging fro
responses | i ke anaphyl axis
3.6Lo2cal tissue reactions:
I njection of | ocal anesthetics can somet.
redness, or bruising at the injection sit
odc BBSNBS RIYI3ISY
Whil e uncommon, i mproper administration o
anesthetic solution can potentially | ead
temporary or, in rare cases, permanent se
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obdcdPrealiSYAO G2EAOAGEY

| f excessive amounts of | ocal anesthetic
cause systemic t acxindirtayl, naefrfveocutsi nsgy sttheem, ¢
system, and other organs. Symptoms may i n
seizures, arrhythmias, cardiovascular <col

obc B UKSY23f 20AYSYALY

Some specific | ocal anesthetics, such as
met hemogl obi nemia, a condition where the
reduced. This condition is more I|ikely to

individuals or rwhensehdi gh doses a

3.6Ca6r di ovascul ar effects:

Il n cases, | ocal anesthetics can cause che
|l eading to palpitations or more serious ¢

3.Gener al Anest hesi a:

Gener al anesthesia is a medical state induce
unconscious and insensible to pain during su
i nterventions. | t i nvol ves the use of medi c a

unconsciousmse®d smdhslados on throughout the ent

|l ndi cati ons:

3. 7Sulrgical procedures:
General anesthesia is commonly wused for v
mi nor procedures to complex operations, W

compl etely uncofiseeous and pain

3. 7Dizagnostic procedur es:
Il n some cases, whemrmemaimatcioenptl ened s stto | |

during diagnostic tests (such as certain
mi ght be used
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INDICATIONS FOR GENERAL
ANESTHESIA
= Infants and children
= Adults who prefer GA
= Extensive surgical procedures

= Patients with mental disease
= Long duration of surgery

= Surgery for which LA is impractical or
unsatisfactory

= History of toxic or allergic reactions to LA drugs
s Anticoagulant treatment

INDICATIONS FOR GENERAL
ANESTHESIA

= Infants and children

= Adults who prefer GA

= Extensive surgical procedures

= Patients with mental disease

= Long duration of surgery

= Surgery for which LA is impractical or
unsatisfactory

= History of toxic or allergic reactions to LA drugs

3 . = Anticoagulant treatment

|l nvasive interventions:
Certain medical interventions, |ike inter
some endoscopic procedures, might require
comfort and procedural success

3. 7EmMer gency situations:

I n urgehhreatknfeg situations where rapid
control are necessary, general anesthesia

3.8omplications of General anestheisa:

0Py dR 40U 2LISNI a S yI dzAOR YNEKR @ARBoPBHBOU 2F ISYSNI |
LJ Nb Odzf NI @ | DSNJ OSNIIFAYy &dz2NHASNASad aSRAOI a2y

0Py WISALIANI (6 PRFSNEREAB Y SaGKSaAl OFy &adzLllINBaa (KS
GSYLR2NINEB OoONBFGKAY3a RAYOdZ aSa 2NE AYy NI NB Ol 2
addzLJLJ2 NI | NB ONXzOA | f

0 by ®d NRA 2 JI & OFE yF AT S0 SIOLSAYI KSaAl OFy Ol dza 8§ b dzOd dzt
N} iS> FYyR OFNRAIFIO 2dziildziz LRGSyeslftte €SIFRAY3
O2YLX AOlF o2y az SaL)S@AEAfatody IA YOI LNRaAS YOI 30 20/ARIA Ko 2LyNIS

ody o f SNEHA OWINSEB G2 yldlYo Sy ia YIFe KIFI@S +ttSNBAO NBI
FySaGKSa0O RNMzZZas fSFRAYy3 (2 O2YLX AOFe2ya GKI I
'yl K&t OaO NBIF Osaz2ya

odyap f Ayl yi K@ LIMINYB SoNarih HILKINBS (isSHytAtys tORHWRA o2y (i NJ
OSNIIAY IySaikKSeaO YSRAOlFIa2yasx NB&adzZ ay3d Ay | I
02y (iN) Oaz2ya

—

105



o dy awd NB O2 Y LUKASGISe 2\ &Y Ay Of dzZRS RIFYIF3IS G2 G4SSGK 2N
AylGdzol a2y a2NB OGKNRBIGZ 2N S&S AyedzZNARSa RdzNA

3.Bubricants and artificial tears:
Lubricants and artificial tears are ophthaln
di scomfort in the eyes caused by insufficien

conditions
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3. O aucoma:
Gl aucoma encompasses a group of progressive
damage to the optic nerve, | eading to gradu
damage is often associated with elevated in
occur wimah ""mo even |l ow | OP in 4emsioases,
gl aucoma. The optic nerve damage results in
can progress to tunnel vision and eventuall
asymptomatic in ihtigheéamglhyi agagde | mportance
for early detection and management to preve

Healthy Eye

/" ' Optic nerve

* Fluid pressure builds up
Classificagianmcomaadtriugs
There are several classes of antiglaucoma d
concentrations used, effects on the eye, th

effect s:
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%I10P [ importan
| reduction | side effect

Mechanism | Concentratio
|otoction  (n

Decrease 1520%
aqueous  250mg QID
production 2% BD.TID

1%BD, TID

Increase 1%QID 15-25%

outflow

Draw water
from eyeto  50% solution 1.5-3mlkg
intravascular

comparimen  20% solution 2,5-7mikg

s
“Latanoprost
“Bimatoprost
“Travoprost
pantagonists
“Timolol
“Levobunolol

*Betaxolol

Mechanism of | Concentration
action

% I0P

Decrease 20-30%

production | 05%BD

15-20%

0.51%BD, TID 20-30%

reduction

Important
side effect

| important

t uc side effect
Cals Decrease 15-20% SUS, blood
‘Acetazolamide  aqueous Qi dyscrasias
Dorzolamide production 2% BD,TID
*Brinzolamide 1%BD, TID
Miotics Increase 1%QID 15-25% Myopic shift,
*Pilocarpine outflow Retinal

detachment
tics  Draw water

Glycerol from eyeto  50% solution 1.5-3mlkg Ketoacidosis

Class of drug

Mechanism of | Concentration
action

Increase 25-32%
uveoscleral 0.005%)
pathway 0.03% - HS

0.004%
Decrease 20-30%
aqueous
production | 05%BD

15-20%

Decrease
aqueous
production 0.51%BD, TID 20-30%
Increase
outflow

Important
side effect

Bradycardia,
heart block,
bronchospas
m

Stinging
Hypotension,
tachyphylaxis,
follicular
conjunctivitis

Prost a

3.

Ex a
The
red
for
eff

gl andi
mpl es
y wor k
ucing
ne yoef
ects i

n Anal

i ncl
by

i ncreasi

intraocul

dr ops,

necl

BeBBl ocker s:

Dr u
by

Sys
Ssus
com

181 Bha

gs | ik
bl ocki
t emi c
ceptib
monl vy

e ti
ng
S

| e
used

de

ude

mo |

bet a

as

Agoni st s:

eye

o)

receptors.
effects |
i ndi nisdval vy,

0QgSs:
ude

atanoprost,

ar

typically
redness,

0.

25%

ng

t he

out f I

pressur e.

bet axol

k e

once

ol ,

They
decreased
oncéeéenmnmoaoDi 9
or O.

5 %

bi mat

and
ar

eye

ow
These
dai |y
stingi

oprost
of agq
drug
t he
an

i n
ng,

carteo
e avai
hear

for
drops.
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Bri monidine is an xample that decreases

increasing iIits outfl ow. l't'"s available as
all ergic reactions, eye redness, and syst
di zziness

Cadbonic Anhydrase I nhibitors:

Dorzol amide and brinzolamide reduce aqueo
admini stered as eye drops. They might <cau
occasionally systemic side effects |ike t
Concentrations used are typically 1%.

®Rhbd Kinase I nhibitors:

Netarsudi | i's a newer c¢class that works by
l't'"s applied as an eye drop and can cause
verticil-liakea @gathtoednns on the cornea)

Mi 6tics:

Examples include pilocarpine and carbacho
agueous humor by constricting the pupil a
|l ess commonly used due to side effects 1|
poor night vision
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3. Mydriasi s

Mydriasis refers to the dilation of the pupi
nervous system (ANS), specifically through t
Rol e of autonomic nervous system:

Constriction (Parasympathetic)

. Edinger-Westphal
| :
G(;'n;%n Nucleus of Third
Nerve
(o
7 < L J
X
-
Superior
Cervical Spinal
Ganglion Cord

Dilation (Sympathetic)

Constriction (Parasympathetic)

ili Edinger-Westphal
|
G?n;%n Nucleus of Third
Nerve
£
A < o
X
-
Superior _
Cervical Spinal
Ganglion Cord

Dilation (Sympathetic)
3.1 i

Sympathetic :Stimulati on

0O Mydri asipr eccmirsant|l y due to sympathetic
activation.

0 When the sympathetic nerves are stimulate
(noradrenaline) onto the radial muscl es (

0 Norepinephri neadr edmrdesr gioc arl g@gdheapt or s on t he
causing contraction.

0 Contraction of the radial muscles pull s t

3. 1Pakasympathetic I nfluence:

0 Under normal <conditions, the parasympathe
contr ol over the pupil size through the a
(sphincter pupillae) of the iris.

0 Stimulation of the parasympathetic nerves
muscarinic receptors in the circular musc

0 Contraction of the circular muscles const

3. R2gul ation
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3.18
Light Reflrexsponse to bright Ilight, the
causing pupil constriction (miosis) to
3.2LRight or FIl i ¢gohutr ifhegs gfamgshe: or f Hiigghhtt
conditions the sympathetic system i s
i ncreases sual sensitivity.
The bal anc bet ween sympathetic
all owing for appropriate ad)]j
arousal states to optimize v
3.2BMydriatic Drugs:
Mydriatic drugs are medicat.
classified based on their me
3.1Zycl oplegic drugs:
Cycloplegic drugs, |
paralyze the ciliary muscle in the
ability of the eye to focus on near
3.3 assification of mydriatic drugs:

par as¢
reduc
situa
, acti va
Vi
e and parasymp
ustments in resp
i sual function.

nduce
of acti

ons that i
chani s ms

ke atropine, cyclopento
eye, caus

objects)

3. 1%ympathomi metic Agent s:

MechaniSs mmul t he

effects of

at e sympathetic nervous s

3.

ExamplPhenyl ephrine
Epinephrine,

nor e paidnreepnherrigniec orne caelppthoar s i n t
r

(Concentrations may

Naphazoline.

Mode of Rreéese®ndrugs adtriemetrgial pheacept or s
radi al muscles of the iris, causing thei
dil ation

12n2icholinergic Agent s:
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MechanBsmck the effects of acetylcholine

iris, inhibiting parasympathetic input, t
temporary paralyze the ciliary muscl e)

ExamplA¢ sopine, Tropicamide (Typically wuse
1%), Cyclopentolate (Concentrations often
Mode of Bythlomcki ng muscarinic receptors
the iris, these drugs prevent their contr
domi nate and resulting in pupil dilation

3. Theraputic roles of mydriatic drugs and cy
3.1Di dagnostic Aid:

These drugs dilate the pupils, allowing e
examine the structures at the back of the
nerve. This is cruci alcofndri tdioanggn d gikreg rwa ri
detachment s, macul ar degeneration, diabet
3. 1Pr2paration for Eye Exams:
During comprehensive eye exams or specifi
fundus photography or retinal i magi ng, my
maxi mum pupil dilation. This enables a «cl
the eye, aidingtd nasasemmgmemtccafr eye heal't
3. 1Fasdilitating Surgery:
Prior to certain eye surgeries (such as <c
mydriatic drugs are administered to dil at
surgeons to access and operate on the int
easily and wbitlhi bettiemcwveadsi ng the succes
3. 1Mashaging I nflammati on:
Il n some cases, mydriatic drugs are used t
often associated with conditions |ike uve
all eviate pain and discomfort caused by i
3. E5fects of these drugs on other systems ir
Mydriatic drugs primarily affect the eyes
al so have effects on other systems of the
absorption or indirect actions:

oPmpg PWRA 2 a0d2 ¥HI YRRNISIN¥O RNHzZZ&AX tA1S LKSyef SLIK
KSFNI N}GS YR 6f22R LINBaadza2NBE RdzS G2 GKSANI I
oPMP B INIf bSNIF2dER Y(SRA0I S SE (KSaA® NRWNYID I AINK SAREP
LR GSysltfte OldzaAy3a aevLiizya &adzOK & NBaidf Saa,
SaLISOALtte Ay &adzaOSLleofS AYRAGARIzZ fa 2N 6A0K
OPMPENA Y| NE YR DFAaONBNHIISEoYE RN RAOSKEMMAIA YI & f &
2NJ SEI OSNBI S &aevyLiizya Ay AYRAQGARdzZ £a& 6AGK LI
0f dZNNBR GAaA2y> yR Ll2aairoftsS O2yaslld azy RdzS
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3. Aéti microbi al s:

Anti microbials are substances or agents that
mi croorganisms, such as bacteria, viruses, f
wi de range of medications, compounds, or tre

causevdambiyous pathogens

Commo

Bac
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.De
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ANTIMICROBIALS
@

sssssssssss

ANTIMICROBIALS

Z /

1%

n microorgani sms:

ria

cherichia coli (E. coli): A type of bac
rains of which can cause infections
aphyl ococcus aureus: A common bacteriurm
fections, including skin infections and
reptococcus: A genus of bacteria causin
roat and pneumoni a

ostridium difficile: A bacterium causin
sociated with antibiotic use

| monel |l a: Bacteria causing food poisoni
es:

fluenza virus: Responsible for seasonal
man | mmunodeficiency Virus (HIV): Cause
ndr ome (Al DS)

rpes simplex virus: Causes oral and gen
man Papillomavirus (HPV): Associated wi
nital warts

patitis viruses (A, B, C): Viruses caus
ndida al bicans: A common yeast causing
ast infections.

pergill us: Fungi found in soil and orga
fections imdisuisdcadeaqlt s bl e

rmatophytes: Fungi responsi bl e for skin
ot
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Parasites:

O Pl asmodi um: Parasite causing mal aria, tra

O Giardia | amblia: Parasite causing gastroli

O Toxoplasma gondi i : Parasite | eading to to
feces and undercooked meat

3.16t2ucture of Bacteria:

Bacteria are unicellular microorganisms with
compared to eukaryotic cell s. Here's a break
Cel |

0 Cell Wall: Most bacteria have a cell wall,
protection. The composition varies; so0me
peptidoglycapoéasivea Bmrameria), while oth
peptidoglycan |-aggasti yasbaat &ram) surroun
me mbr ane

0 Cel | Membr ane (Pl asma Membrane): Beneat h t
membr ane, a phospholipid bilayer that reg
and out of the cell, maintaining its inte

Cytoplasmic Component s:

0 Cytopllanssm:de t he cell me mbr alniek @ ss ulthset arnyd e
where various cellular structures and met

0 Genetic Material:Bacterial DNA is typical
| ocated in the nucleoid region within the
contain Opslmaaslmi,dsci rcul ar, extrachr omosomal
carry additional genetic information

Organell es and Structures:

0 Ri bosomes: Bacteri al cells contain riboson
synthesis. These ribosomes are small er an
found in eukaryotic cells

0 Fl agell a: Some bacted4i aehappehidagek| ahawhe
movement by rotating |ike propellers

0 Pili or Fimhtrke: $heaetures aid in adhere
ot her cells and can be involved in bacter
materi al

Quter Structures (in some bacteria):
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O«

Capsul e: Some bacteria have a capsule, an
cell wall. The capsule helps protect the
system and facilitates adherence to surf a
Glycocalyx: This is a general term encomp
| ayers produced by certain bacteria, prov
adherence.

The structure of bacteria can vary among dif
within the same species. These structur al co
survival, function, interactions with their
condstion

3.16t8Bucture of Fungi

O«

Septate hyphae
(septum = dividing wall) Coenocytic hyphae
(no septa)

2 e

Cell walls made of chitin

Fungi are eukaryotic organisms with a cell w
body consi sltiskefsttrhucetaudr es cal l ed hyphae for
mycelium. They reproduce through spores in s
mushrooms. Famgpewaarnydi ni zceesl,| efdr oyne assitnsg Iteo ¢ ¢
mul ticellular molds, and play vital roles 1in
3.16t4ucture of Virus:

—

Tail

Endplate Lipid envelope

Bacteriophage Influenza Virus
(Non-enveloped) (Enveloped)

Viruses have a simple structure consisting o
Genetic MattereiralDDNA or RNA, containing the ge

replication. | t csatnr @red esd ,n gllien eoar ,d oourb lcei r c ul
Protein Aapprsotdecti ve protein coat that surro
material. The capsid is made up of protein s
Envel ope (i n sSomee vviirruusseess) :thave an additiona
composed of | ipids and proteins. This envelo
virus in evading the host's i mmune system

Spi kes or Gl ybepeopeionhsude from the viral en
in attachment to host cells, allowing the vi
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Viruses | ack cellular structures and cannot
i ndependently. They require a host cell to r
enables viruses to infect cells, hijack celll
orgasi smausing a wide range of diseases
Classfication of antimicrobials:
Anti microbials can be classified based in th
3.18nbi bitotics
These are substances derived ftom fungi or o
APenicillind in the year 1929. I n the | ast f
di scovered such as cephalosporin, aminoglyco
0 Penicillins:
These include Amoxicillin, Penicillin G/V
Mode of KArhilint bacterial cell wall synth
binding proteins (PBPs), |l eading to cell
deat h.
ResistBaceeri al p r ol dauccttai nbans eosf, baelttaer ed PB]
Phar macokiGeetir @as-dbys omeddd orally; excreted
SpectrEdmecti ve apgoasiintsitveGrbaantt eri a; some a
againstne@aamve bacteria as well
Adver se Efoimmonhssi de effects include aller
from mild rashes to severe anaphyl axis),
ant i lisstoicd ated colitis (such as Clostridi
0 Cephal ospori n:
These include cefaclor, cefixime, cetazid
Mode of KArhilint bacterial cellpewalli | $ymth
binding proteins (PBPs), |l eading to cell
Spect Mlhmy have a broad spectrumpobiacvevi
and Gmeagnati ve bacteria
Resi stBedact amases, altered PBPs.
Phar macokiVaeyi asnong generations; most ar e
Adver se Efoimenons si de effects include gastr
(nausea, diarrhea), allergic reactions (s
cases, aanstsiobciiocattiecd col i ti s. Certain gener .
have a higher risikducef tionduwmdiend elrleeneccei nvg t |
factors
0 Macrolides:
These include Erythromycin, Azithromycin.
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of KAmhi lwint bacteri al protein synthes
S 0me
t Edhecti ve apgoasiintsitveGrbaanct er-nagahdveom
eria, as well as atypical pat hogens
stAhcered ri bosomal binding sites, ef
ma c o k We éattbiscosr:bed oral | y; met abolized I
rse Ebmenomssi de effects include gastr
sea, abdominal pain, diarrhea), and I
r enzyme abnormalities
roqui nol ones:
e include Ciprofloxacin, ofloxacin an
of KAmhi lint bacteri al DNA gyrase and
eri al DNA replication and repair.
t Bum:agectrum anti biotics eddsicttiiwe ac

Gmeagnati ve bacteri a.

stMacati ons in DNA gyrase, efflux pum
ma c o k iWe éatbiscosr:-bed orally; excreted mai |
rse Ebmenomssi de effects include gastr
ache, dizziness, tendon rupture (rare
eased risk of tendinitis

acyclines:

e include Doxycycline and Tetracyclin
of KAmhi int bacteri al protein synthes
S 0ome

t Bumsagdectrum antibiotics effective ac
eria, plhboet h i @ranma@engda tGrvaem

stBhtleux pumps, ribosomal protection
ma ¢ o k iWe éatbiscosr:-bed orally; eliminated v
rse Efofmemoims si de effects include gastr
osensitivity, and tooth discoloration
|l oping

OpepMaindceosmy ci n, Tei coplanin. They di st
hesis by binding to the cell wall pr e
oglycosi des:

e i nclude streptomyci n, Gentamicin, T
ycin

of lIAmchi lobint bacteri al protein synthes
S o0ome.

t Eihhecti ve angeagiantsitv eGrbaantt er tpao sand vseo m
eri a.

stBmezegmatic modificati on, decreased u
macokiPonetri os al absorption; excreted ¢
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Adver se Efo
(especi all
bl ockade.

fmenoins si de effects include

k

dne

y with prolonged use or high do

oPmMd ¥ JANI f aYyY

Nucl eosi de
Mode of Micmionthe structure of nucl eosi de

with viral

/ nucl eotide anal ogs:

DNA or RNA synthesis.

Therapeut EEtf &deesve against specific i rus
(e.g., HSV, VzZV) , HI V, and hepatitis viru
Phar macokiOheéteincavail able in oral and/or i
undergo metabolism in the body and are ex
Adverse Bfiifdectesfects may include nausea,
some cases, kidney dysfunction.

Protease inhibitors:

Mode of RBlcoclnviral protease enzymes nece
of infectious viral particles.
Therapeut Pci waesty employed in HIV treatn
replication of the virus.

Phar macokiUsetnl¢y: avail able orally; metabc
eliminated via feces and urine.

Adver se Efoimemonsadverse effects include gsea
met abolic abnormalities, and potential in
Neuraminidase inhibitors:

Mode of Rrcéevemt the release of mature vir
cell s.

Therapeut EEtf deesve against influenza viru
and duration of illness when taken early.
Phar macokiAnaiiav®l e as oral or inhaled pre
the |liver and excreted in urine.

Adver se Bfifdecttesfects may include nausea,
occasionally neuropsychiatric effects ( mo

obdvd g Fdzy Il £ AY
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Adyv
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Pha
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Adv
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Ech
The
Mo d
b-( 1
Spe
Pha
I i v
Adv
and
Al |
The
Mo d
var
Spe
i nf
Pha

se include fluconazole, itraconazol e a
e of IAmhi int fungal cel | membr ane synt
thesis of ergosterol, an essential con
ct Bum:sagectrum against various fungal [
rmacokiOfhetincavail able in oral and topi
temically administered in severe cases
erse Efoimmoinsy include gastrointestinal
in rare cases, |liver toxicity

yenes

se include amphotericin B and nystatin
e of Bichmd omo fungal cell membr anes, ca
tents by creating pores in the membran
ctmEdmecti ve against a wide range of f
i ous systemic infections.
rmacokiOfnetincsadmi ni stered intravenously
orption. Excreted primarily by the kid
erse Efahectasise kidney damage, el ectrol
wrse loamt ed reactions

i nocandi ns:

se include caspofungin, micafungin and

e of IAchi int fungal cell wall synthesi

;D3g)l ucan, an essential component of t he

ctmEdmecti ve against certain systemic f

rmacokiTygepicasly administered intraveno

er

erse Efoimmmonsy include gastrointestinal
i n rare cases, l i ver enzyme abnor mal i

yl amines and Ot her Antifungal s:

se include terbinafine and naftifine

e of IAmhi int fungal cell wall or membr

l ous mechani sms

ct Wamies depending on the specific dru

ections
rmacokiVaei eessamong di fferent drugs wit
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Adver se Efahec¢timsl ude skin reactions, gastr
some cases, | iver toxicity
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3. 7Fl uorescein Dye:
Fluorescein is a diagnostic dye used in opht
abnormalities in the eye, particularly for ¢
cobadt g sd  imperdections 1o beseen
odmMw@mMzi S& 2F ! RYAYA&AUNIa2yY
Fl uorescei nadnsi npirsitnearreid yt opi cally onto th
3.1CToAcentration:
Typically, fluorescein is available as a
odbvmaBal K2R 2F Lyasfflaz2zyy
l't'"s usually applied as eye drops or some
and then applied to the conjunctiva of th
3. 1Appearance:
The solution appo®amngas calpyel | owi sh
odmM{eRRS 9uaSOGaYy
Common side effects of fluorescein includ
sensation upon instil | aex poenr.i eSnocree minldd vn ad
vomi ting due to the taste of the dye if i
reactions are rare but possi bl e.
3. 1Pu6pose of staining
This dye aids in diagnosing corneal abras
irregularities by highlighting these area
examination called fluorescein angiograph
obdbmw2asS . Sy3art ReSY

Rose Bengal i s
evaluating ocul
conjunctiva.

ar

another

di agnostic
surface di

dye wuse
sorders and i

RYAYAAGSNBR G2LRAOKT

odmw2bdzii S& 2F ! RYAYAA(UNIa2YyY
w248 . Sy3rt Aa GeaLAOITtTte

0o PMyBYIiOSYVY NI a2y

w2as . Sy3alt Aa 02YY2yfe

FgrAftrotS Fa | wm: 2LKIA
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3.

3.

oPMyDPDK2R 2F Lyaosffloaz2yy

{AYAEFNI G2 bd2NBaOSAy:I AdUa FLILXASR | a
GKSy LXIFOSR 2y (GKS O2yedzyOea@dl 2F GKS Se
oPmyldIIS I N yOSY

CKS &d2fdz2y | LAY NEO2 &2 NP NSRRA &K

odmy RS 9uSOGay

{ARS SiuS0iGa 3aa20AF0SR 6AGK w248 . Sy3rt YlLé& Ay
dzLl2 y LI AQOFe2y® {2YS AYRAGARIZ & YAIKG SELSNA
NEIF Osa2ya INB LRaarof S o6dzi NI NB

odmtydeNlJ2 &S 2F aldlAyAy3ay

Rose Bengal aids in the diagnosis of ocul
syndrome, conjunctival and corneal damage
integrity of the ocular surface by highli
used during atni ceny ec aelxlaemdi nRRose Bengal st ai

staining

P9 ecautions for dyes:

l1.Patients should inform their healthcare p

particularly to dyes or medications

.Ensure the solution is sterile and free f

.Avoid contact between the dropper tip and

.Care should be taken to avoid contaminat:.

dndividuals with a history of allergy to
e
c
[

g b WN

this dy ccaaumn s ioduesrl yalotrer nati ve diagnostic
6 .Remove ontact | enses before applying the
DO agnostic agent s:

Il n ophthal mology, diagnostic agents are s
assess abnormalities or corndaliatied ss tarfu cetcu
These agents can include dyes (Fluorescei
agents, or drugs (mydriatic/cycloplegics)
or detecting specific features or abnor ma
Zheraputic agent s:

I n ophthal mol ogy, therapeutic agents are
eye conditions, infections, inflammations
agents can include medications (antimicro
drops oi ntarle nmedi mat ioons, as well as pro
surgeries or |l aser therapies aimed at i mp

roi
i ng symptoms, or preventi ng efluarttehder
Ss. Their primary puRapage iSympodoms o ma
halt the progression of eye diseases and
h and vision.
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i ficial Tear s:
lhposition:

icial tears are solutions designed to n
ally contain water, electrolytes (such
s (li ke hydroxypropyl!l methylcellul ose,
l ). Some formulations may also include
Ppose:

drops are used to provide i mmediate re
| ubricating it, and aiding in the for ma
oms such as dryness, irritation, rednes
ohméataors, prolonged screen time, or n
Bes:

tificial tears come in variofursee or mul at
tions for individual s-bsaesredi tdirwe st d opr d S
sting relief, and ointments for overnig
dge.:

ey are instilled directly into the eye
roughout the day, depending on the seve

23 bricant s:

lhposition:

cants, similar to artificial tears, aimn
r surface. They might contain water, Vi
ce their |l ongevity on the eye's surface
Ppose:

cants are often recommended for individ
ye sympt oms .| aTshteiyn go frfeelri e fo ncgoempar ed t o
and are typically more viscous or thic
Bes:

c ammvt asi laabel e in various forms, including
ions. Gels and ointments provide prolon
sity but may cause temporary blurring o
dge.:

cants are applied |l ess frequently than
me or as directed by an eye care profes
ng a protective | ayer on the eye's surf
artificial tears and lubricants are ava
for temporary relief of mild to moder at
sment

ion 1

i's ocular pharmacology? Give a brief ov
tion, indications and side effects.

ion 2
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ve a brief overview of NSAIDs, types, me c h
fects.

estion 3

at are anesthetic drugs? Give an overview
ul ar pharmacol ogy.

estion 4

ve a brief overview of different routes of
mplications of | ocal anesthetics.

estion 5

at are the indications and complications o
estion 6

scribe structure of bacteria and give mech
ectrum and side effects of major classes o
estion 7

scribe structure of viruses and give mecha
ectrum and side effects of antivirals.
estion 8

scribe structure f fungi and give mechani
ectrum and side effects of antifungal s.
estion 9

at is mydriasis? Give role of autonomic ne
driatic and cycloplegic drugs, their thera
estion 10

atglissucoma? Classify antiglaucoma drugs, t
fects.

estion 11

at are different types of dyes wused in oph
d enlists precautions for these dyes
estion 12

at is the difference between a diagnostic
e method of instillation of eye drops/oint
estio 13

at are peribulbar and retrobul bar injectio
ed in these procedures

estiom 14

at is a subconjunctival injection? Explain

mmo n

drugs u

sed
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UNI' T 4: OPTICS AND REFRACTI ON

4. Properties of Light
1. Light travels in a straight
Light travelling in a straight
represent a beam of I|light. The
The branch of optics based on t
Optics
2. Light gets reflected
When the | ight traveling in a m
the Iight is sent back into the
separating the two media is the
coated (siFreasedyefbechcon. Whe
polished it is a regular reflec
(scattering) occurs when the su
3. Light gets refracted
When | ight travelling in one me
(bending) in its path. This 1is
di fferences in the speed of 1ig
4. Scattering
Particles of dust, moisture, sc
cause scattering (irregul a ref
brightness and gl ar e.
5. Interference
Light waves of same wavelength
The waves reinforce (add up) opr
producing darkness. The interfe
the surfacesemnsfess.pectacl e |
6 . Diffraction
Because of the wave nature, |ig
the wavelength of light is very
appears to travel i n straight |
the fieaformad in optical i nstr
7. Polarisation
Light waves are transverse in n
magnetic field) that constitute
propagation of | ight. Ordinary
directions.i ddntpodagdisreg tthr ough
the vibration confined to one d
some surfaces also gives rise t
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B e o

[
) | -'
\ A \ /
Unpolarised Polaroid Polarised
light light
When pollamgihgeds viewed through a polaroic
brightness of | ight seen through it depen
evenotbédtin two orientations. This propert
pol arised reflected |light is used in spec
gl asses.
4 .\P2er gence
This is a useful concept used by optometri st
A parall el beam of | ight neither converges n
zero.
A converging beam of 1ig has positive verg
negative vergence. The v

cation is the reci
e beam converges or

vergence of a beam at a

h t

ergence of a beam i s
| o

meter unhe spdirmtm where th

A positive |l ens having a power + D introduce
beam of | ight whil e TaD niengtarto dvuec el se nas noefg aptoi weer
| el

to a paral beam of | ight.

Positive vergence _ Negative vergence

Questions

1. What are different properties of I|ight?
2. What is the clinical significance of diff
3.What are the practical applications of po
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Chapter no 2: Refl ecti on, RefracH
Refl ection

4 Refl ecti on

When the | ight tr awvnecliidnegnti no na ammeodtihuenm inse di um
is sent back into the first medium. This 1is

media is the reflecting surface. Someti mes t
increase reflectionooWhemantdheosushadeiitsi sma
giving rise to an image. Ilrregular reflectio
not smoot h.

4. 3alwvs of refl ecti on

First LTehve incident ray, the reflected ray ar
incidence on the reflecting surface are al
Second: LAlwe angle of incidence is equal to t
refraction cubicles to reduce the I ength of
Snell ends chart used with plane mirror wil
pati entthes eesrrect iIimage inside the mirror.

1 = r

Refracti on

4 Reefracti on

When | ight travelling in one medium enters a
path. This is known as refraction which aris
l'ight in different medi a.

4 . 4L.alws of refracti on

First Thaewincident ray, the reflected ray
of incidence on the refracting surface ar
Second: LAwe ratio of the sine of the angl
angle of refraction is a constant which
second medium with respect to the first n
(sin 1 [/ sin r = constant).
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4 Befractive 1 ndex

It is the ratio of speed of Ilight in air to

i ght maxiammumi(sl180, 000 m/s). Hence the refra
al ways greater than 1. For air n = 1, for wa
|l enses used in ophthal mic practices are refr
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4 . i rraomd Pr i sms

Mi rror s

Pl ath.e®l Bmerror s
Pl ane mirrors are mirrors with flat (planar)

Characteristics of an image formed by a p
1. Erect
2. Virtual
3. Laterally inverted
4. Lies along a |ine perpendicular to
5. |l s as behind the reflecting surface
Virtual | mage
An i mage which cannot be captured on a sc
(upright)
Real | mage
9 An i mage which can be captured on a sc
9 It is invarntwead (upside

4. 6Spzheri cal Mi rror
A reflecting surface having the form of a po
miriSpherical mirror can be thought of as a p
and thenlgilcaar &@. of two types
1.Convex mirror
A spherical mirror with its reflective su
concave mirror.
b Convex mirror

Y

A 4

2.Concave mirror

A spherical mirror with its reflective su
concave mirror.
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Concave mirror

4. 6 1 2nport ant Ter ms
T Center of Tbercentee: of the sphere of wh

is a part, is called c€nter of curvatur

T Pol e ofThnel rcreonrt:er of the reflecting surf
call edi poteel geometric center ofPthe splt

9 Principle axis: The |l ine joining the ce
spherical mirror is called the principl:

T Radius of Ther datsurammce from the center o
pole (CP) is called the radius of the c¢
of which the spherical mirror is a part

9 Principle fokMudwapchét weentthe center of
the pole of the spherical mirror is the
the incident |light rays parallel to the
in case of a concave miomrom ceohagpeali rt
denot &d by

T Focal Thkaeagtthstance between the Principl
is the focal l ength. 1t is equal to half

9 It is dénoted by

4. 6 . Ray2 di agrams for concave mirrors
Case 1 When tiKe object is at

l1.Locati @n: At

2.0rientation: I nverted

3.Si ze: Equal

4 . Typel mage: Real

1

]

gt
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CaseWlRen the obj €ct iIis beyond

l.Location: SomewhaenrBe bet ween
2.0rientation: I nverted
3.Si ze: Reduced in size
4 Type of 1 mage: Real
Object L]
e C F
Complete
Image J
Case 3: When the object is between C and
l1.Location:C Beyond
2.0rientation: I nverted
3.Size: thamgeobject
4 Type of |1 mage: Real
C
Image
Case 4: When the object is at F
l.Locati on: No | mage For med
2.0ri entation: No |I mage For med
3.Si ze: No | mage For med
4 Type of | mage: No | mage For med
C F
Ray Diagram for Object Located at F
Case 5: When the object is in front of F.
l.Locati on: Behind the mirror
2.0rientation: Upright
3.Si ze: Larger than the object
4 . Type of I mage: Virtual
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)

4. 6 . Ray3 di agrams for the convex mirror

An i mage formed by a convex mirror is al wa:
1.Behind the mirror

2.Virtual

3.Upright

4 . Small er than the object size

'ﬁ_{_::ﬁ- %[T' %(T

\ F \ F \ F

___T-H: o o
VT L
4. 6 MAr4dor equation for the spherical mirro
1 1_1_2
v u,_f_'r'

Where

v = The distance of image from the mirror
u = The distance of object from the mirror
f = The focal length of the mirror

r = The radius of the curvature of the mirror
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Where

v = The distance of image from the mirror
u = The distance of object from the mirror
f = The focal length of the mirror

r = The radius of the curvature of the mirror
4. 6.5S2.gv Convention

When wusin mirror equation for the spheric.
adhered t

g
0
1. All the distances are measured from pol
2.Di stances measudiedectni ¢ meas atmeat of i nci
positive.
3.Di stances measured in the opposite dire
negati ve.
4.1l mage size for erect images (above the
5.1l mage size for inverted images (below t|
Mirrorflens
&
Light
+
+ - - —
L
Lens
Mirror/lens
&
Light
+
- - | t—
L
4 L7ens
A lens is a transparent medium bounded by tw
surface and a plane surface. l'ts most common
problems in eye sight.
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Lenses can be of six different types
Bi convebkholbnsides are convex

Pl aconvex-olhensi de is plane, the other side i
Meni scu-£ olnegmx meni scus: meniscus shaped witdtl
Bi concavkeotlhenssi des are concave

Pl aconcaveonensi de i s plane and other side i
Meni scu-£ olnemy e meni scus: meniscus with great

1 2 3 4 5 6

4. 7Splherical | enses:

Spherical | enses are optical | enses whose su
There are two primary types of | enses based
1. Convex |l ens (ttchinowlkemgiatg t kRensgent er t han
convex | ens causes parallel l ight rays to co
through the |l ens. Convex |l enses are commonly
i mages.

Paraal ray \

—= focal poit

—

Axial or princial ray \

._‘-

b il length o

Convergence of rays by a convex |l ens to a fo
2. Concave |l ens thivnwergi mgq ltdmrsxenter than a
concave | ens causes parallel l ight rays to d
focal point behind the | ens. Concave | enses
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- - oa A 1 [} 1

Concave | ens demonstrating an i maginary or Vv

4 .17.90me i mportant terms relating to | enses
Optical Identsrea: point on a | ens where a ray ¢
straight (there is no deviation).

Principall taxiiss the | ine joining the centres
of the | ens. -clonn vceaxs eecro hpclpalmaonbenses it i s per
the flat surface from the centre of curvatur
Focal point (PAibheamabf fbrgb):parallel to th
after refraction converges towards a point o
appears to diverge from a point on the princ
t he focal poi fdtocaTherme ndrse otnwaei t her side of
from the optic centre.

Focal 11 enhlgeéehdi stance of the focal point from
Power ofThel eesiprocal of the focal | ength m
power of the | ens in diopter (D = 1/ f) |t
negative for concave | enses.

4. 7 FlorZanati on of i mages in | enses

Two rays are used to | ocate the image. A ray
goes undeviated. A second ray of |light, para
case of convex | ens converges and prone¢dt® I
ot her side. I n concave |l ens it diverges and

the same si de.

Characteristic of the image formed using a ¢
|l mage is formed on the same side of the | ens
in size. Concave lens is used in the correct
person wearing such a |l ens will appear small
reguing high negative powers prefer contact
object seen through such a |l ens will appear

|l ocat ed.
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Characteristic of the image in convex | ens
Case (1 ): Object | ocated between the | ens an
B i |
’f'\| ///// //”
yf \ — -

b

/E | Object F  Image

\/l
|l mage if formed on the same side of the | ens
magni fied. This is the principle othed dsi mpl e
magni fier
.

i): Object | ocated between the princi

Image F Object 2F

|l mage is formed beyond 2F on the other side,
Case (i1ii): Object beyond 2F on one side
|l mage is formed between F and 2F on the othe
size. Convex |l ens is wused in the correction
Objects seen through such a I ens appear fart
//‘
| |
|
Ml
Image J 2F  Object
Image v ZF  Upject

4. 7.Th.ih | ens equation
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1

1

1

U U

S

wher e:
u = Distance of object from | ens
f = Focal |l ength of | ens
v = Distance of image from | ens
Il f the | ens equation yields a negative i mage
i mage on the same side of the |l ens as the ob
then the |l ens is a diverging |l ens rather tha
The | ens equation can be used to calcul ate t
virtual i mages and for either positive on ne
4. 7 Qu.id4k test for |l enses
To distinguish between positive and negative
from the | ens and move the | ens gently. I f ot
direction (with motion) it is negative | ens.
(agamatsiton) it is positive | ens.
4. 7Cy2l i ndrical | enses
Lenses in which one of the curved surfaces i
l enses. They are used.A ncyloirmdecrt i mags arsd i oqgunrauv
direction parallel to its axis. So it has no
in the direction perpendicular to its axis a
1
.
4 .Br i s m:
Aprism is a triangul ar piece of glass or pl a
l ight, entering from air and going through a
This phenomenon is related to the oblique su
The magnitude of the prismatic effect depend
the prism. Light always is bent in the direc
|l ooks through a pri sm, however, the object o
apex
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Apex

A Base B

Fig. 3.19 (A) Light is deviated by the prism toward its base. (B) The observer views an object through the prism and the object
appears to be displaced toward its apex.

Apex

A’

------------’---

1cm

1.00 diopter B

Base

b im 4

Fig. 3.20 An object at point A appears to be at A" when viewed through a 1.00 diopter prism at 1 m.
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Fig. 10.19 Prism bars used to measure the amplitude or
power of fusion,

Fig. 10.17 Prism cover test. Handheld prisms are introduced to
neutralize a deviation.

MME S ARRRARERE, EE

‘5\_); i e/

Fig. 10.18 Loose or individual prisms set.
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Apex

A Base B

Fig. 3.19 (A) Light is deviated by the prism toward its base. (B) The observer views an object through the prism and the object
appears to be displaced toward its apex.

Apex

A’

------------’---

1cm

1.00 diopter B

Base

b im 4

Fig. 3.20 An object at point A appears to be at A" when viewed through a 1.00 diopter prism at 1 m.
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Fig. 10.17 Prism cover test. Handheld prisms are introduced to
neutralize a deviation

(I IAARRAEEE; B

L4 , ( \
Fig. 10.19 Prism bars used to measure the amplitude or o ‘) ‘ a

power of fusion Fig. 10.18 Loose or individual prisms set.

4. 8Holw are prisms measured?

Prisms used in ophthal mology are calibrated
di opter (d) is that prism which appears to d
from the eye. At 0.5m, if the object is disp
psim is 2.00 diopters. At 2m, i f the object i
is 0.50 diopter.

This is expressed by the formula: p= ¢ [/ d

Where: p = prism power ¢ = displacement of o
prism in meters

4. 8Us2e of Pri sms:
4. 8DP afynoPsrtiisans :
1. Assessment of Squint and Heterophori a:
T Objective measurement with prism cov
T Subjective medmuwdrdeome mtodwi t h

T Evaluation of diplopia |ikelihood af"
T Fusi onal reserve measurement, especi
year s.
2. Foti optre Prism Test:
T Sensitive test for small esotropia (
T Pl aci ngdiao pftoruer poruts nt abuassees no movemen:
deviating eye but movement occurs in
Forms of Prism Used in Diagnosi s:
T Single unmounted prisms, trial |l ens se

4. 8. TheZx apeutic Prisms:
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l1.Convergence Insufficiency:

T Used t o fbuusiilodnaup reserve.

T Prisms weomun lWage ng exercise periods,
2.Relieving Diplopia in Squint:

T For decompensated heterophorias, sma
paralytic squints.
9 Reserved for cases where surgery 1is

For msT hoefr apeutic Pri sm:

1. Temporary Wear:
T Cl-op spectacle prisms for trial wear
T Fresnel prisms (plastic sheets with
temporary use.

2.Permanent Wear:
T Prism incorporation into spectacles
spherical |l ens or mounting prisms di
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Chapte«.Pedractive Errors and Mana

Refractive errors are the most common eye di
error means that the shape of the human eyes
on the retina resulting blurred vision.
Emmetropia is a normal refractive condition
from infinity comes to a focus exactly on th
changes. So the vision is clear at all dista
Il n case the rays are focused either infront
ametropia. It can be classified as short sig
or hypermetropia
4. OMylopi a
Myopia is one type of refractive error where
focus in front of the retina when accommodat
sightedness or nearsightedness. Nearsatghtedn
makes distant objects appear Dblurred.
nght r Steep
in fr , of ¢t
Ret
Fi-Myopi a
4 .19.Metiology
1 . Axi al mysopduae to increase in the anterop
bal l
. Curvaturei snycobpe at o i ncreases iIin curvat
ot hswthkeaces of the | ens. l ncreases of 1
f 6D
l ndex myophange of refractive index 1in

pi a
Positionatl himyoips adue t o anterior place
Opt Rccaardndi ti on

< -
o

PO T HQ ™7 T T AA3ZIWOON
©

n myopia, the parall el rays of 1light fal
|l urred i mage to fall on retina. So the d
o see clearly the object is brought <cl os
ocus on Thiesrmakesa.t he far point in the
Il stance. This distance decreases with th
herefore the near object i1 s focused with
hese reason myopes cani saudfffeircifemaeny camdo e
xophori a.

.9CLi atgymeds of myopi a

Congenit al myopsapresent at birth and may
Bil ater al congenital myopi a
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Simple myobpias the most common type of my
nor mal Dbiological variation in the develo
gl asses increases, usually during the yea
and then remains steadgt absesctwpedofvi mho
degenerative change in the eye.
Pat hol ogi c:all mytolpiisa condi tion, the myopia
subnormal visual acuity persists even wit
degener ative changessi gihnt etdhnee srse taifrfae.c t e ama |
females equally, and those Wwhebhsaafammbye
l' i kely to develop it. Most eyes with nea
smal | number of people with myopia develo
Acquired Tyiopi@maccurs due to exposure to Vv
increase in glucose | evel, nuclear sclero
cornea in conditions such as corneal ect a
myopia ar e:
Pseudo myolphiiass type of myopia is called a:
that occurs due to excessive accommodati o
accommodation. This type of myopia usually
of myopia and decreased amountewér d&yper me
headache with asthenopic complaints.
Ni ght mydmi ani ght myopia, the eye has diff
il lumination even though the daytime vi si
increase in sensitivity to the shorter wa
affected more than the elderly.
Space myophias type of myopia occurs when
stimulation for distance fixation.
Sympt oms

4. 9SYympt oms
- Bl urred vision or difficulty in seeing
cannott reeabdl ackboard, but easily read a b
objects to see clearly
- Eye strain

Headaches (uncommon)
- Squinting tendency
- Close working habits
4. 9.Tks§ s
A general eye examination or standard oph
1.Visual acuity, both at a distance (Sne
2.Refraction test to determine the refra
3.Cycl oplegic refraction may be required
final prescription

4 .Color vision test to exclwude color def
5.Muscl e balance test

6.Slit | amp examination of the eyes

7 .Measurement of the intra ocular pressu
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8. Reti nal examinati on

Complications

4. 9Cbmpl ications
1. I'f a person with nearsightedness has f
or a sudden |l oss of any part of the field
detachment .
2. Retinal atrophy patches in the macul a

4. 9 Ex.pectations (prognosi s)

Early diagnosis of myopia is important, si
educationally by not being able to see wel
that i s occurring in a child under the age
high degree of myopia the prognosis is al w

appearcafncfeundus and the acuity of vision af
4. 9 Ma.n&agement

Myopia is easily corrected by concave | ens
|l ens diverge the incoming |ight rays, so t
retina.
Surgical treatment
There are also a number of techniqgques avai
front surface of the eye), in order to red
myopi a One techniqgue (knowhKoOo@asuoed hoikgir dt
| enses t o schhaapneg eo ft htehe cornea. Other techni
remove tissue from the cornea, | eaving it
There are several surgical procedures that
point from in front of the retina to on to
Radi al keratotomy is a surgical procedur e
completely replaced by LASIK, in which an
cornea. Refractive surgeries are recommend
40 yedyrpse.r metropi a
Definition
492Hy per metropi a
Hyper metropia is an error of refraction in
come to a focus behind the retina, when acco
Light
behirnat d
Ret

Fig. Hyper me

146



Light
behind

Ret

Fig. Hyper me
49210ptical condition

Whet her the hypermetropia is due to a dec
or decrease of curvatur e roeff rcaccrtn evae arn ddeuxe
optical effect is the same, parallel rays
retina, and the diffusion circles which a
bl urred and indistinct 1 mage.
Accommodati on eye
Paral l el rays are brought to focus on the re
becoming more complex. This is called accomn
Hyper metropic eye
Parallel rays of | ight are brought to focus
refractivity with a convexspectacle | ens. Th
power of the correcting | ens.
4922Types of hypermetropia
- Axi al hypermetropia
- Curvature hyper metropi a

- |l ndex hypermetropia

Axi al hyper md¢heopi e anterior / posterior |
shorter than normal. (Normal axi al l ength
|l ength produces a hypermetropia of 3. 0D.

Curvature hypWhenrttrlheiaurvature of the cori
than normal. An increase of 1mm in its rad

hypermetropia of 6. 0OD.
I ndex hyperWweaem otphea rnrefractive index of the

nor mgbr neal ref+lac3t7i ve i ndex

- Refractive index -64f 3B8he cortex of | ens
- Refractive index o01.4Me nucleus of | en
4923Cl i ni ymés of hypermetropi a

1. Congenit al hyper metropia

2. Simple or development al hyper metropi a
3. Acquired hypermetropi a

Congenital hyper metropi a

This is rare. It is usually associated wi
eyeball | ike microopthal mas.

Simple or devel opment hypermetropia
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It i s the most common type. A newborn bab
the eye ball grows in size and the hypern
the growth of the eyeball is retarded the
Acquired hypermetropia

This is found in aphakic conditions, comn
This hypermetropia is usually high about
4924Ef fect of accommodati on on Hypermetropi

4924 1Tothmyper metropi a
Total hypermetropia ( T.H)
|

Latent Manifest
Hypermetropia (L.H) hypermetropia (M.H)

| |
Facultative Absolute

hyperopia (EH)  hyperopia (A.H)

TH =MH+LH

MH=FH+AH

THTot al hypermetropi a

LHELatent hypermetropi a

MHMani fest hypermetropi a
FHFacultative hypermetropi a
AH=Absol ute hypermetropi a

The hypermetropia which is seen after con
after the application of atropine
TH=MH+LH

49242L at éarytper metr opi a

't is the amount of hypermetropia which i
tone of the ciliary muscl e. 't is strong
age.

49243Mani fest hypermetropia

The remaining portion which is not correc
of the ciliary muscle, is called manifest
that remains uncorrected in normal circun
accommodation i s urscetd,beirng iactoitvheelry wor ds
hypermetropia minus the | atent hypermetro

again made of two components.
1. Facultative hypermetropia
2. Absolute hypermetropi a

Facultative hypermetheppart of hyper me
be corrected by an additional effort o
strain of the ciliary muscl e.
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Absol ute hypdrtmeatsr aphiea p:art of hyper met
cannot be overcome by active exertion
4925Symptoms of hypermetropia
1 .Head ache
2.Eye strain
3.Di stance Dblurred vision

4 Difficulty in doing prolonged cl ose worKk
4926Treat ment of hypermetropi a

1.By prescribing correct convex |l enses
2.Contact | enses

3.Lasi k

4927Compl i coaft ioynper metr opi a

Uncorrected hypermetropia | eads to esophor

esotropi a.

Hyper metropia -Wothiesophodbtiaorrection
Hyperopia wi-Tb gkephandar correction
Hypermetropic individuals often have shall
i ncreased predisposition to develop narrow
4. 9As3t i gmati sm

Astigmatism is a type of refractive error wh
meridians. Consequently the rays of | ight en
focus point, but form focal l i nes.
Aeti ol ogy
4. 9Adt 1ol ogy
1. Corneal astigmatism is the result of a
cornea.
2. Lenticular astigmatism is rare. 't may
- Curvature due to abnormalities of curyv
l enti conus.
- Positional due to tilting, or oblique

subluxation.
- |l ndex astigmatism occurs rarely due to
in different meridian.

3. Retinal astigmatism, due to the obliqu
occasional ly.
Types

4. 9T8pes

Broadly, thereasatriegmani $smpes of

- Regul ar astigmati sm

- l rregul ar astigmatism

4. 9. Redul ar astigmati sm
The astigmatism is regular when the re
uni formly from one meridian to another
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the angle bepweeani phe mwoi di ans, regul
be classified into the following three
4. 9. 3.Rorli.zze alt bi cal astigmati sm
Il n this type the two princiopal meri di a
another and those are2i0n tame WwWeritzematl a
(90+/ 20) . It is of further two types
With the rul eWhesn itghmatvemti cal mer i
curved than the horizont al mer i di an
rul e astigmatism. Sometimes it is p
of the eyelid on the cornea. Up to
as it does notmpctaoursse many s
This can be corir(emitrews )ei dyleirn doegr ax
(plus) cylinder x 90.
Against the rulTdh ea dtoirg matnitsarmh: mer i di
curved than the vertical mer i di an.
astigmatism or against the rule ast
symptoms and should be corrected fo
This can be coifmiches) ecyhiemdédry x 9
(plus) cylinder x 180.
4. 9. 30Bl LlgAe astigmati sm
When principle meridians are at right
horizont al
4. 9. 3BbBb.bl ijue astigmatism
When principle meridians are not at ri
4. 9. 3R2fflLadtive types of regular astig
Depending upon the position of the foc
regul ar astigmatism is further classif
Simple astigmati sm
Here the rays are focused on the re
front or behind the retina on the o
hypermetropic or simple myopic ast.i
Vertical ( /—\
I .'/ \
Horizlontal|‘(
Vertical ( \/
Fig Simple myopic astigmati sm
Vertical (/—\..

-
I 'f'—_
Horiﬁontaal (
\ pJ

'( \/

Fig. Si mp
Compound

Vertical

|l e hypermetropic
astigmati sm

astigmat.
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Here neither of theetwonaf dait laires pu
front or behind it. The for,méae i s Kk
| at er compound hypermetropic ast

Vertical /_\

|
Horilzonta|

Vertical (\/

Fi Compound myopic astigmati sm

Vertical (/—\
/ !

| f T
Hori%ontal.(
\ W

vertical ( ~_ ~

FiGompound hypermetropic astigmati s
Mi xed astigmati sm

One focus is in front of and the ot
the refraction i s hypermetropic in

Vertical /\

Horlzontall

Vertical (\/

the ot her

Vertical (Menipass) /’_\\
l |
Horigontal @Jmmm) |.. -

Vertial Qiimer) | e

Fi gMi xed astigmati sm
4. 9. 3Agpéabance of image in astigmati s
Sturmbés conoid is a series of iIimages f
which have two meridians of different
meridian refracts rays greater than th
refracted by more curved nmerni dihaoms ec o me

refracted by |l ess curved meridian. |t
Di stance between these two focal |l i nes
Circle of least diffusion is formed wh
meri dians have equalciarmrsd ®Apgpddiitse ptoe md
clear i mage is formed. I mages in betwe
are blurred and el liptical
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*’\
C 4 ) 1) \
H A B g D E F G
Fi-dturmdés conoi d
4. 9.3r2edul ar astigmatism
|l rregul arities in the curvature of the co
principal meridians are not at right angl
separate type of refraction; we can never
type ofiasmtigmatl |l ed irregular astigmati s
Astigmatic Normal
cornea cornea
Fig. l rregul ar astigmati sm

Sympt oms
4., 9358 mpt oms
Defective vVvision.

- When they | ook at a straight | ine eith
tailed off at the end
- Headache is an i mportant compl aint
- Gi ddi ness
- Torti-pelrimaswent tilting of head
4. 94Tdol s used in evaluaKeonatof$capitcgeaamism

pl acidos di sc.
- Retinoscopy by concave mirror/ streak
- Use of astigmatic fan or Maddox rod

- Stenopaeic slit or pinhole
- Keratometry
- Jackson cross cylinder.

4. 9. T3 et ment
4. 9.1BReHubatigmati sm
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Presbyopia is an age related progressive | os
results in difficulty in reading and seeing
4. 9. ChAulses, incidents, and risk factors
- The focusing power of the eye, which d
elasticity of the | ens, gradually decreas
- This causes inability to read at nor ma
40c m)
- People usual on ar

- Spectaclei¢decaownwexaveyl i nder | ens)
- Contact Il enpr(smrbal bebhsc | ens)
Surgi cal
- Keratomiluesi s
- Exci mer | aser
4. 9 .2Br be@wltargmat i sm
Hard/-seimi contact | ens
- Keratoplasty in central area of <con
- Excision of scar + replacement by g
4. 9. 3Repoints to iremember
Mini mum cylinder, maxi mum comfort.
- Give minus cylinder for more comfort.
- For high cylinder, it is better to do
- Refine axis and power before finalizin

t

Optical correction

- Check binocular comfort subjectively
4. 9P.rdesbyopia

I
hat they need t hold reading

y notice the condit]i
o] material s

perfor me

4. 9.54 ghs and tests
A general eye examination wil/l be
determine a prescription for gl asses
Tests may include:

- Vi sual acuity

- Refraction

- Muscle integrity

- SIit | amp

- Retinal examinati on

Sympt oms

4 .

4 .

9Sg¥ mPpt oms

Il nability to focus near objects

Likes to read in brilliant i

constrict

Eystrain
Headache
9. FAcaors affecting close work

umi
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1. Pupil-Ssnazéer pupils increase the pinhec
the depth of focus

2. Ligh4Simag | print i s easier to read in |
i mproved and the reflected | ight may cons
of field

3. Print size andapmgientprdingt amceasier to
4. Task requ-Anmemecbsnt ant will need bette
garbage worker

5. Secondary task-A opresrisdoenr amtainadnss t o i ncr e
working distance in one pair of glasses r
6. Body type asdmpopebpbe, particularly t
arms, |ike to hold reading materials furt
the add power wil |l be | ess

7. Previous <Marnrye cpteioopnn e donét tol erate al
power greater than O0.75D at any one ti me
8. Low ameiUnocpirar ected | ow hyper metropes
di fficulty at an earlier age than wuncorre

9. Health and -bd caibedatiiceng ypically need ne
earlier age and need stronger add power t

4. 9 Age5 Expected add power
38 yr+ 0. 75 DS
40 yr+sl1. 0 DS
45 yr+ 1.50 DS
50 yr+s 2. 0 DS
55 yr+s2. 5 DS
60 yrs and +a3b.oOveDS
4. 9.VAr6 ati ons of accommodati on with age
AmplitucAge
Accommo ¢

Ear |36 45 [60

Age |Yrslyrsiyrs

14 D7 D4 DD
Near poil crr14 25 mlm

cm

Evaluation of presbyopi a

4 .
Pr
i s

9. T4 eat ment

esbyopia can bepcopreated|l ensbkbs, so that
reinforced and the near point is brough
- Know the working distance of the patie
- Refraction

- Determine the amplitude of accommodat.
- Suppl ement tahlilsowiyng ehnism a sufficient
accommodati on
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4 .

4 .

9 Key8 points to remember

- Presbyopic spectacle should never be p
on age

- Lenses must be comfortable

- Vision for the partiscpuelcaracwoer ki sf orntwvehic
be kept in mind.

- Start with an addition of +0.75D

- Better to under correct than over corr
- Lenses that bring the near point cl ose
- Demand for higher correction than conyv
base i n prism

- Patient with early cataract can read w
- Usual discomfort for presbyopic optica
correction

9. T4 p®s of corrective spectacle for preshb
1. Single vision reading gl asses

2. Bifoowvhlesr e gl asses are given for near
3. Trifewhdrse gl asses are given for dista
Vision

4. Vari f-paalgy essive addition | ens

5. Monovision-omcer reggcet iisn corrected for di:
eye for near.
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Answer the foll owin
1. Define myopia.

2.What are the cau
3.What are the cli
4 Explain the opti
5.Explain the trea
6 .What 1is astigmat
7. What do you wunde
8. What are the ref
9. What is JCC? Wri
10What are the pos
11Define presbyopi

12What asgmphems o
l13Describe the tr
l14Menti on the i mpo
presbyopi a

15What are the typ

g

ses of
ni cal

cal

t ment

i sm?
stand

r
r
t
S

myopi a?

types of

condition

modal it

by o6wit

active types

e
i

a .

f
e
r

S

i t s
bl e

uses.
ways to

presbyopi a?
at ment for pr
tant

of

points t

spectacl

myopi a?
i n myopi a.
es.

Whatasarn g mahte spns si bl

h the rul ed
of astigmat

correct ast
esbyopi a
o be noted

es that cou
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4. Alli sometropi a
Ani sometropia is one of the binocular optica
of the difference in refractive error betwee
ani sometropia occurs commonly when there 1is
Each di opaerce dbdetfween the refraction of the
bet ween the two retinal I mages.
4. 10efliol ogy
Congenital and devel opment anisometrop
This occurs due to differential growth
Acquired anisometropi a
1.Uniocul ar aphadkataa moad atness sr & fmoe/ ra |
2.From trauma to the eye
3.Due to inadvertent surgical treat me
4. 1¥i 8i on status in anisometropia
Bi nocul arBiwiosciudm:r vi sion i s present i
ani sometropia. An anisometropia of abo
depending upon the individual
Al ternat:e Aditseironnati ng of vision occurs
emmetropic or moderately hypermetropic
The emmetropic or moderately hyper metr
vision and the myopic eye is used for
usaul |y comfortable and never have to m
accommodation or convergence.
Uniocul ar Whenotmhe refractive error is
compared to the other, then the high d
receives continuously blurred i mages ¢
to this the eye receiving blurred i mag
ambl y.opTihai s type of amblyopia is calle
4. 1ClIl Bnical types
Si mple ani sometropi a
Il n simple anisometropia one eye i s emn
either myopic or hypermetropic.
Compound ani sometropi a
Il n compound anisometropia both eyes ha
refractive error may be hyper metropic
refractive error than the other.
Mi xed ani sometropi a
When the refractive error of one eye i
myopic it is mi xed ani sometropia. Thi
Si mple astigmatic ani sometropi a
When one eye is nor mal and the other h
hyper metropic astigmatism it is termed
astigmati sm.
Compound astigmatic ani sometropi a
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4 .
The
Dot

4 .

When both eyes are a
compound astigmatic
Mi xed astigmat i cWhaenni
astigmatism and the
1Cl4nical test

vi sual status 1is
test.

FRI END test

An il luminated word
alternate |l etters in the word
colour. The Il etters F, 1, N
and green goggles Bhe pVacsedch
over the right eye and green i
sees only red |l etters through
|l eft eye. From the patientobs r
patientngi housh eyes or not.
Responses
1.1 f the
Vision
2.1 f patient reads either
vision with the eye which
3.1 f the patient first reads
alternating vision
Worth four dot test
This test 1is similar
four dots, one dot is
patient wears the red
and green i n f raonndt
Resul ts
.Wh en
i sion
.When all the
gui nt htelyemave
.When they see
uppression. | f
ave right eye suppression
df they see two red |lights,
ndi cates presence of
df they see five |ights
ndi cates diplopia

10r Bat ment

Optical

- Contact | ens 1is
- Il n children with
correction, occl usi

stigmatic

ot her =eye

assessed

by

FRI END i s

patient reads FRI

to the
red in c
and gree

al | four |ights are s
four lights ar
abnor mal ret.i
only two red

they see

=0 T Ao wnNN<PE

t he best ch
ani sometro
on therapy

are in

END

FI N
has t

FRI

nal

onl vy

al ternat.
(two

but of u

ani sometropi a.
soonnee teryoep ihaa s

hyper
has myop

using ei

present
FRI END a
gr e
nt haont e
s placed
the righ
esponse

at once

or RED,
he co

FI' N and

END t e
ol our, t
e

n gogagl

vao fe wish & hlee fbto xe ywa t h |

een they
e seen W
corr
' i ght s,
three

al terna
ng su
red | i

oice for
pi c ambl
shoul d a
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- Ani sometropic spectacles were given
ani sometropia but these spectacles are
Surgery
- | mpl anting intraocular | ens for uni
- Removal of crystalline | ens for uni
- Refractive corneal surgeries for un
and hypermetropia
4. Ahi sei koni a
Ani sei konia is one of the binocular optical
equal + konia = image) is a condition in whic
two eyes are unequal. Aniseikonia of 3% or nm
4. 1Aefii ol ogy
Optical ani 3bédikoonicaurs due to Il nherent o
of high degree.
Retinal ani et koaiaanisei konia may develo
- Widely separated arrangements of the v
- Any retinal oedema causing separation
4. 1Cl 2nical types
The difference in the images can be cl assifi
1.Symmetrichtdiifd etrleence i n the i mage si ze pe
a) Over-ahke difference Iis the same in all
b) Meri ditohnealdi fference iIis greater i n one|
ot her
2. Asymmetrical :anitseiskdrhiea di fference in the
i n each eye
a) Regul ar: progressive increase or decre
size across the vi sual field
4. 1By ®&pt oms
- Headache
- Ast henopi a
- Photophobi a
- Reading difficulty
- Nausea
- Vertigo
- Diplopia
- Distorted space perception
4. lTledAit ohgani sei koni a
Space ei konometer
The degree of aniseikonia is exactly meas
instrument i s expensi ve.
Rul e of thumb
- I'f aniseikonia is associated with anis
then the difference in image size will

ani sometropi a
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4 .

4 .

| f ani s

1% per di

1Tr Bat me
Optical

ometropia
opter
nt
aniseiko

i s

ni a

due to axi al then the

These treat mentforaraemi saev Kkiolnakal evhi ch ar i se

ani some
- Cont
- I mpl
- Refr
- Ani s
Retinal
-Due to
A2nbl yopi

Ambl yopi a

be

detecte

Ambl yopi a

Vi

sion is

chil d, t he

4 .

12 1 Aet

There are

Squint/
Large d
Catarac
Severe
Premat u
Heredi t
Any di s

Ambl yopi a
pictures a

of
d

the dev
fefnere i n

the eye wi
For the re
This being
Ambl yopi a

ASs

soon as

Cooperatio
untreated
cannot b a

4 .

4 .

PRMechani
Abnor ma
Vi sion

BZharact
Reducti

tropi a
act | ense

S

anting | OL fo
active corneal surgery
ei koni ct Bpsetarcéesxpensive and dif

ani sei ko

any causat.

a
means r ed

d for ambl yopi

devel ops
still dev
greater
i ol ogy
many reas
strabi smu
i fference
t

ptosi s

re birth
y

ease that
devel ops

re sent t
i ated eye
refractiwv
th more r
tina to c
absent d
can often
ambl yopi
n of the
or not tr
ilbmp ramwe me
sm of amb
I bi nocul
deprivati
eristics
on in vis

rrunil ater al aphaki a

ni a
ve disease, treating t
uced vision in a nor mal a
a
during early childhood. C
el oping are at high risk
the risk.

ons
S
i n

aff
beca
o th
and
e er
efr a
aptu
ue t

be
a i s
pat.
eat e
ans.
l'yop
ar i
on

for amblyopia and the

the power of each eye

ects the eye

use one eye is turned
e brain. Il n a young ¢
see only the i mage o
ror of each eye the [
ctive error is ignore
re the i mages, it nee
o] cataract, either i
reversed i f detected
detected, active mea
ent and parents is re

d properly the reduce

i a
nteraction

of an amblyopic eye

ual

acuity
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fixation
phenomenon

- Eccentric
- Crowding

- Visual acuity is better when the test | et
a series
4. “Zypes of amblyopi a

- Strabismic amblyopia

- Ani sometropic amblyopi a

- Ametropic amblyopi a

- Stimulus deprivation amblyopi a

- Meri dional amblyopi a
Strabismic amblyopia
Strabismic amblyopi a i's seen in patients |
constant squint, who strongly use one eye |
esotropes.
ExampA epati ent has right esotropia
Vi si oRi:ght eye: 2/60
Left eye 6/ 6
I n this case the patient will prefer only
Ani sometropic ambl yopi a
Ani sometropic amblyopia occurs in an eye h;
error than the other eye. ltés occurs mor e
Hyper metropi-Moanmb lt-hrami 2
Di opters
Myopic ambl-WMopieat han 5 Diopters
Ametr apnbd yopi a
Occurs in patients with bilateral uncorrec:
Hyperopia of more than + 5.0D
Myopia of -tn6r 8Dt han
Exampl e 1: Right eye 5/60 with + 7.0Dsph 6,
Left eye 4/60 with + 8. 0Dsph 6/ 36p nip Exal
11. ODsph 6/ 18
Left eye-22.6@Dswph h6/ 18/ nip
Stimulus deprivation amblyopi a
It is caused by an eye being deprived of vi
the cause as soon possible.
Exampll.e Ptosis (Drooping of upper eyelid)

2. Corneal opacity
3. Cataract
Meri di onal amblyopi a
Occurs in patients with uncorrected astigm
Exampl e Right. €yX @8BD2 6WIiE6t h
Left eye 4.0/ BO0O1&DtB/ 18 nip
(Left eye meridional ambl yopi a)
4. b2. BZreat méntambl yopi a
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The

earlier

better prog

ambl yopi a i

4 .

b2Corr ebd¥t sdelv el
1.CriticabDnpewe ol

Treat ment
any refractiveeewr comrriectprosmsent gi ve

| f

Occlusi o
Atropine

the intervention, the better t he

nosi s when
After 8 years of age,

s small

opment

treated before 5 year
however the chance of

and amblyopi a

tmon3d hs of age
2.Vi sual pl aBitritch ttyo 7
3.Extended

year of age

-pmloa ®t it hiatny 10 years of age

n
t herap

y (pe

Correcfioafractive e

I f there
starting
4. 52Qccl
Occlusi o
forcing
can be e
Tot al
Wi t h
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Part.
Wi t h
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Ful |
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Thi s
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Pati e
Occlu
of th
Foll o
Pati e
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treat ment .

S

o O
>

fer
c hi
er
occl us
t he hel
ne.

al occl
t he hel
orm of
ti me oc
atio ad
sion to
type of
ti me oc
nt does
sion is
e patie
W up

nts who
eat ment
g for f

- - 5 C

h
t

>0 0D =

become ambly

Foll o
4. B2t ro
Topi cal
i s used
selected
4. B2S3ur g

W up pe

SOt ma
l'd to

occl us

i on
p of

usi on
p of
obj ec
cl usi
apted
ambl
pat.i
cl usi
pat
done
nt an

ar e
may
ol | ow
opi c.
riod

pine therapy
atropine 1%

to bl ur
cases
ery

t he
onl y.

n
r
a

o —_

O 0 X

d

i
n

alisation)
ror
ctive error we have

legerei oh paech or g
use the amblyopic ey
on of light or both

rect patching of th

ell o tape or ground
S are not seen, but
n

is 3:1. Three days o
opic eye.

nt uses ground gl ass
n

hing for a few hours
from a few hours to
type and severity o
atching their eyes n

xtend from months to
up, but continuously
Fol loow owpx |iuss i wenr y aitn

epends upon the eye
(Penalisation)

s used to dilate pup
or mal eye. Atropine
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case of stimulus deprivation amblyopi a
Ptosis correction

Squint correction

Cataract removal with 1 OL

the foll owing

Define anisometropi a.

What are the causes and types of aniso
What are the different types of tests
What i s the visual status in anisometr
Explain various treatment modalities f
What i s aniseikonia?

What are the causes for aniseikoni a?
What are the clinical types of aniseik
What i s the rule of thumb for testing
atment modalities of aniseikonia?

. What is amblyopia?
. What are the types of amblyopia?
. What is meridional amblyopia?
. What is the treatment for ambl yopi a?
. What is occlusion therapy?
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Chapter no 6: Clinical Refr
4. R&@&tinoscopy

Retinoscopy is an objective method of measur
retinoscope is used to illuminate the inside
reflected from the retina. These reflected r
media of the eye, and by examining just how
determine the refractive power of the eye.
We describe retinoscopy as objective because
i nstrument , I nitially ignoring any informat.i
retinoscopy does not depend on the patientds
Retinoscopy reduces refraction time and erro
correcting lens, minimising the decisions th
correction. Retinoscopy proves invaluabl e wh
ment altlay dred persons) .

4. 18Far Pointdé concept

Far point (FP) of an eye is defined as that
(corresponding to) with the fovea, when acco
retina is illuminated, |l ocating the far poin
raydifmagl on retina come from infinity; it is
For emmetropia FP is at infinity

- For hypermetropia FP is beyond infinity

- For myopi a FP Ilies somewhere in between
While correcting refractive errors put the
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>

Condensing lens

Refractionist Patient
Light source-filamented bulb
Focussing sleeve
Battery handle
« 2/3rd of a metre ———» Eﬂ
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>

Condensing lens

Refractionist Patient

Light source-filamented bulb

Focussing sleeve

Battery handle

D

< 2/3rd of a metre ———» Eﬂ

4. 1PR2NCI PLE:
Retinoscope illuminates an area of the retin
the patientds far point. Observeétuwmi ewsedays
retina through patientds pupillary area.
4. 1RE®QUI REMENTS:

A semi dark room with | ength of 6 meters

A trail frame

A trail set

Di stance vision chart
Retinoscope
4. 13 ECHNI QUE:
f Guide the patient and take consent regard
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T Sit the patient in semi dark room
T I'nstruct the patient to fixate at distanc
1T The examiner should examine the patientos
hand and with examinerdos right eye and vi
1T The examiner should stay c¢close to the vis
visual axi s.
1T Distance between the patientds eye and ob
i's normally 66 cms.
T Carefully examine the vertical and horizo
the refl ex.
==l —
A\
@ y
@—b —
A B C
D 5
Refl exes produced by the streak retinoscope.
reflex moves in the same direction as the re
(C) fAagainstodo movement. The reflex moves in
retipescondicating a myopic eye. (D) streak
brightness over the entire aperture. The ban
indicating astigmatism. (E) neutralization p
and thefpupetd wsth a red gl ow.
4. 1PROPERTI ES OF REFLEX:
T Brightness
A Di m- Away from neutralization point
A BrightClose to neutralization point
T Wi dth
A Narrow- Away from neutralization poin
A Wi de - Close to neutralization point
T Speed
A Sl ow - Away from neutralization poin
A Fast - Close to neutralization point
T Movement
A With - Needs to be corrected with pl
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A Against Needs to be corrected with mi
4. 1BNGERPRETATATI ON:

T With movement i ndi cates that patient i's e
myopic of |l ess than the dioptric value of
with a plus | ens.

T Against movement indicates that the patie
di optric value of the working distance an

T No movement indicates point of neutraliza

4. 18] RNDI NG ASTI GMATI SATI ON:
T I'f there is an against movement 90 degree
T I f there is with movement i n both meridi a

and width.
4. 180RRECTI ON FOR WORKI NG DI STANCE:
T 1 metle D:
T 66 cIm:5 D
T 50 c2n:D
T 33 D
4. 180RRECTI ON FOR CYCLOPLEGI CS:
T Atropl nz:
T Cycl opeds5 D
T HomatrOpbnD

4. 13SAWRCES OF ERROR:

1T Media opa€ataeact corneal scar, Vitreous
T Smal | pupi l

T Uncontroll ed accommodati on.

T Inexperienced examiner.

T I mproper working distance.

1T Defective trail l enses.

T Nommwooperative patient.

T Il uminated r oom.

4. 13THIINGS TO REMEMBER:

T Reduce il lumination of t el aattn eagk piupidase
T I'n case of dull reflex, use high plus or
T Use a plus 10 diopter |l ens in aphakic pat
T I'n patients of squint occlude the eye whi
T I'n case of irregular reflex neutralize th
T I'n patients after cataract surgery, there
4. 13SPRERI CAL EQUI LVALENT:

Al gebraic addition of spherical power and ha
4. 13SIIMPLE TRANSPOSI Tl ON:

It is transfer of | ens power from one form t
remain same in both for ms.
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4. 13STIHPS OF SI MPLE TRANSPOSI TI ON:

T Algebraically add the power of sphere and
surface power.

T Keep the power of cylinder but reverse th

1T Rotate the axis of cylinder through 90 de
4. 13USBS OF TRANSPOSI TI ON:

1 To get the same number in both eyes.
1 For comparison of prescription with previ
T For conversion into cylindrical for m.

T For convesismmwmine i fnd om.
4. B4bjective Refraction:

subjective refraction is a process used by e
optometrists or ophthal mologists, to fine tu
eyeglass prescription based on the patient's
techniikeeg elti noscopy, subjective refraction

participating in the process by providing fe
i mages.

here's an overview of the subjective refract
1. Preliminary examination:

The eye care professional begins with a pre
patient's overall eye health, visual acuity,
2. Retinoscopy:

in many cases, the subjective refraction pr
measurement using retinoscopy to provide an

3. I ntroduction of | enses:

the eye care professional places a trial fr
di fferent |l enses to each eye while asking th
vision. the | enses can be spherical, cylindr
(A) Inserting |lenses in a trial frame. (B) S
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4 . determining sphere power:

the eye care professional wil/l use | enses w
prescription for myopia (nearsightedness) or
is asked to compare the clarity of i mages wi
5. determining cylinder power and axis (if

if astigmatism is present, the eye care pro
with different axes to determine the correct
which | ens provides sharper vision.

6 . bi nocul ar bal ancing:

both eyes are considered together to ensure
prescription is adjusted to provide clear an
toget her .

7. near Vvision testing (if needed):

if the patient requires a prescription for

presbyopia), near vision testing may be cond
vision targets.

8. Verification and confirmation:

the eye care professional verifies the fina
that i1t provides clear and comfortable visio
9. Prescription documentati on:

the final eyeglass prescription, including

any additional parameters, is documented for
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UNI TPRSI NCI PLES OF OCULAR SURGERY
a.51. Steriilimtartadounct i on

Sterilization is the removal of all f or ms
object. It includes both spore and vegetatiyv
definition and classification of sterilizat:i
52Cl assification of Sterilizati on
Sterilization is achieved by di mieroembi oplogyi
Sterilization isiphgsstcéatitedi rtatpbpof agmpgeshemi
sterilization. Let us discuss them in detai/l
521Physi cal Met hods of Sterilizati on
Physical sterilization includes the followin
T 5. 2Hgatl Sterilization
Heat sterilization is the most effective met
of microbes is achieved by the destruction o
done by two methods:

A.Moi st Heat Sltteriid izme ioofn:t he best m
sterilization. Moi st heat steriliza
instrument called an autoclave. An
principle of producing steam under
sterilization isstésobl knawhoas T$Thea
boiled in an -A8x¥atlavprassarée of 15
|l eads to coagul ation of proteins in
are effectively killed.

B.Dry Heat StT ehiid imatthoh:i s used on o
sensitive to mbis¢ uheat Moi sduy eheat
on the surface or objects such that
|l ysis of proteins which | eads to ox
the microboat erelmayWiesen burn. Som
dry heat sterilization include 1inci
flaming techniques.

5. 2. Hi.l2t.r ati on

This is a mechanical met hod of sterilization
membr anous filters with smal.l pores to filte
particles and microbes cannot pass through.

adsorpn and

5.2 10T r3xadiati on

trapping.
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l rradiation is the process of exposing surfa
radiation for sterilization. It is of two ty

A.Noan oni sing Rddiratvion:et radiation
object, awbbcbedsby nucleic acids of

mi croorganisms. This | eads to the f
in the DNA strand, which causes the
eventually, the microbe dies.

B.l oni sing R@pdbdnateixpo:surreadioat oomnsi sg-c
as gamma r-apwgsandeXctive oxygen spe
hydrogen peroxide and superoxide io0
the cellular components of the micr

5. 2.Sounhd Waves Vibration

Soni x sound wavesgtOr &kMHgi ng ffremuzhcy are appl
to be sterilized. These ultrasonic waves pro
tensile forces forming cavities in the solut
whi aolread es submicroscopic voids and removes I
container.

5.2 . Hr.dcti onal Sterilization

Fractional sterilization or tyndallisation i
or sugar. Typically, exposure to 100AC for 2
required. The principle is that the first ex
bacitaer | f they germinate, they wil!/ be kille
this method may fail to kill spores of <certa

5215 Chemi cal Met hods of Sterilization

Chemi cal met hods of sterilization are wused
and plastic equi pment. I n this method, sever
agents. They can be of two types: gaseous or

1 5. 2. Gas$eous Sterilizati on

Gaseous sterilization is the method where th
heat e rarmrsd urhiaznebder. The gaseous chemical age
include ethylene oxide, formaldehyde, nitrog

T 5.2.1Lifguid Sterilization

Liquid sterilization is the process of | mmer
al | the viable microorganisms and their spor
gaseous sterilization and is used to remove

lgijui d chemical agents that are used for ster.]
glutaral dehyde and hypochlorite solution.
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5.2.Qol8d Sterilizdtitampbetensnsti anwhich ster.i

out at | ow temperatures with the help of <che
means excluding hlitghi ¢ ednpree aftaurr epprroduct s t ha
sensitive ingredientszandogwet require ster

Pmvn rw b hadey e
Presss Couge  Sulety Ve

5. _
Hot Air Ov en

5.3LAdtroducti on

T An oven provides a temperature higher tha
f Temperatur e250M@.e: 50

T Used for rapid evaporation, drying, and s
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Dry heat sterilization requires | onger expos

heat .
5. 3Pr2inciple
Sterilization by dry heat is achieved by <con
destroying essential <cell constituents. Temp

kil |l resistant spores.

5. 3Wadr. ki ng

Ti meemperature relationships:
170AC for 30 minutes

160AC for 60 minutes

150AC for 150 minutes or |l onger.

Sl ow cooling after sterilization to prevent
Used for glassware, forceps, oils, waxes, po
Qu a lciotnyt r o | using chemical (Browne's tubes)

5. 3Adlivant ages
Easy installation and | ow operating costs.

Penetrates material s.
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Nont oxi c, noncorrosive.
5. 3ibsadvant ages

Ti nrceonsumi ng.

Hi gh temperatures unsuitable for some mater.

5 . Mutocl ave
5.4l. Atroducti on
Sterilizati on: destruction of al |

Autocl avet empar antigghe s shuirgh chamber
sterilization.

Autoclave

5. 4Me2t hods of Sterilization

Steam pressure (Autoclave).
Chemicalpreapanre (Chemiclave).

Dry heat (Dryclave).

Ethyl ene oxi de.

5. 4T.y3pes of Autocl ave

1. Downward Displacement Autocl ave

Gravity displacement unit.

mi

us

Croorgan

i ng stea
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Air removal i s downwards. 2. Vacuum Autocl av

Steam created in a separate chamber.

Steam released in a pressurized blast for a
54 . Q%terilization Cycl es

N-Type (Downward Displacement) : Unwr apped sol
S-Type (Vacuum): Nhar kaepdp eadn ds osliindglaend hol | ow it e
B-Type (Vacuum): Unwr apped andaswmapmeead ss o Ipiod o
| oads.

54 .Major Factors for Effective Autoclaving
Pressure: 15 Psi

Temperature: 121AC

Ti me: 30 mins

54 . $t ages of Sterilization
Presoaking

Cl eaning

Lubrication

|l nspection

Preparation and packing
Sterilization

Storage

Delivery of material s

54 . How t o Use the Autocl ave

Do not overfil!]l

Load should not touch chamber wall s.
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Door should be clear before closing.

Autocl ave the | oad i mmediately after prepar a
5. 28w to Check Autoclave Functionality

Bi ological tests with spore strips (e.g., Ge
54 . PBotential Risks

Heat bwurns, steam burns, hot fluid scal ds.
|l njuries during door <closing.

Body injury in case of an explosion.

55Per sonal Protective Equi pment
Heatnsul ating gl oves
Protective coats

Protective eye equi pment

Cl osee shoes
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56HEPA filter

( hefghhi ci ency particul at e-edifri)ifeinilctyerp,arali scail
absorbing f-eftfeciandyhpghticul ate arrestance
standard of air filters.

Filters meeting the HEPA standard must satis
standards require that &fHEBERAt&ier afiirl tdraat mp=a
t hr odwgh | east 99.95% 99. 97% of parem,cl es wh
with Baheohi kfficiency increasing for particl
greater emhaHEPRPA3fi |l ters capture poll é&n, dirt
2.0)g virnm0sea3)0Q. @ad submicronid.isspgui 8omer os ol
mi croorganiammé e, f dspexgillus niger, Penicildl
epidermidis, and Bacillus subtilis are captu
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oxidation (PCO). A HEPA filter is also abl e

which agsme @O0 HEPA filter is also able to capt
bacteroidia, clostridia, and bacilli. HEPA w
or i gtienramh became a registered trademark and | .
efficient filters. HEPA filters are used in
control, such as the manufacturing of hard d
semi conductror sf,oonducalneda phar maceuti cal produc:H
homes, and vehicles.

56. Ef ficacy and safety

Il n gener al terms (and allowing for some var.i
aHrl ow rate, the physical properties of the |
engineering detailsystemhdesngnranthedbraaf ueh
properties), HEPA filters experience the mosH
size range of 0.15 to 0.2 Om. HEPA filtratio
ionic and ozone treatment technologies, whic
respectiSwel yhe I i kelihood of potedrteicals tsruicdc
as asthma and allergies is much | ower with H
To ensure that a HEPA filter is working effi
changed at | east every six months in commerc
depending on the gener al ambient airtwaal ity
to three years. Failing to change a HEPA f il

putting stress on the machine or system and
properly. Additionally, depending on the gas
the system, a clogged HEPA filter can resul't
thei Fter

571 nstruments and their-r uses:;
57. A-Scan Biometry

5. 7.0Mntroducti on:

Ophthal mic ultrasound is a special tool that
One i mportant usSe amnf btilbimettrggql wihs cA hel ps me
calcul ate the power of a |l ens put in the eye

5.7 Wh.y2SAcan Biometry?
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A-Scan is |ike a special ruler for the eye. I
figure out the right power for the | ens. Eve
make a big difference in how well the |l ens w
5.7 How3SAA an Wor ks:
A special device, called a probe, sends soun
waves bounce back, and the machine calcul ate
This helps find out the distance inside the
5. 7Dli.f4erent WaScsan:o Use A
There are a fe@®camys to use A
1. Handheld Method: A smal/l probe held by ha
Someti mes, it might press too much on the f
2. Standheld Method: The probe is part of a
This method is more comfortable for the pat
3. | mmer si on Techni que:=f iThlee dp rcoubpe osni ttsh ei ne yae .
This method helps avoid pressing on the eye
5.7 How5 t{seadN i s Done:
1. A smal/l probe touches the eye gently.
2. The machine sends adjustable sound waves.
3. The results show up on a screen |ike spik
Ant. Post.
Probe Comnea Llons Lens Retina Sdeu
| u 11
Il | |
| i‘| | || Orbital Fat
Rtin 1 ”)c A
T
Y
-l L
}k__ LJ I.l__‘l_”f_' 3 )k}' e
5. 7.Avo6 ding Mistakes:
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*Corneal Compression:* Too much pressure on
wWrong measurement .

*Solution:* Using the i mmersion technique h
5.7 Wh.etr e to Point the Probe:

The probe should touch the eye just right an
the eye.

Reading the Results:

The spikes on the screen show different part
*Example:* There are spikes for the front p
5. 78D1Lfferent Eye Conditions:

*Phakic Eye:* Wi th a natural | ens.

*Aphakic Eye:* Wi thout a natur al | ens.
*Pseudophakic Eye:* With a replaced | ens.
Taki ng Cat¥rSec aonf MahcehiAn e :

Regul ar checks andnaclhe ari wprke eng twhed |
5.7.CalxTul ating Lens Power:

TheSédan helps figure out the right power for
*] mportance:* This is crucial for clear vis
5.7.ComMdon Mi stakes and How to Fix Them:

I f the | emost proimeht ,i st here are ways to correc
*Tip:* Always check both eyes and repeat sc
5.7.QoMldl usi on:

Under st a®idamgi A | i ke using a speci al t ool t o
power for c¢clear vision. Taking care to avoid
machine ensures better outcomes for patients
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57. Keratometry

5. 7. 02t oducti on:
Keratometry is |ike a magic
the front part of your eye,
and why it matters.

5. 7THw2lt Wor ks:

|l magine your cornea as a cur
The more curved it is, the s
Keratometry measures this pi

Keratoconus:ddubslted tpeidc tour e s .

5.7 Why3 Curvature Matters:
Curvature affects how well vy
5. 2Kely Concepts:

The tool uses speci al mirror
By adjusting these pictures,
5. 7.Ux.ithg the Keratometer:
The doctor calibrates the to
Patient sits in front of it,
5.7 Wh.a@ We See:

For a normal eye, thecipicltas.
I f cornea has issues, the pi
5. 7T¢gpé&s of Conditions It He
Spherical Cornea: Perfect ci
Asti gmati sm: Ov al shapes 1ins

rul
cal l

er

ved

mal |

cture

| ps

rcl es

f

ed

ee

ma K i

es

Wi t

or eye do
the corne
ror

the pictu
o figure
and i f vyo
eate two
find out

octor

per

es.
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5. 7. Kxr&tometer Types:
Bausch & Lomb: A common one with a range of

Aut omated Keratometers: Quick and easy, no n

Bausch & Lomb Keratometer

Humphrey Keratometer
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Bausch & Lomb Keratometer

Humphrey Keratometer

Why 1t's I mportant:
Hel ps eye doctors prescribe glasses, contact
Checks if cornea is healthy and shaped just

57. ®perating Microscope
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5. 7. Thel Essenti al Tri o: Components of the Ope
5. 71.1®bservation System:
5.7.3E¢efpi #Maecisnn magni fiers with various magn

5.7.3Blntc@l ar Hagbiepped with an inverting ptr
changer for a comfortable and adjustable vie

5.7.30hj é&cB8ive Deneesnines the working distar
available i n focal l engths of 150, 175, and

5. 723010 umination System:

| —

oy, )
).
Eyepiece -l'.e‘
€

=X

- Light fibre

- .
Knob to change magnification
Coaxial |l ight, often Hal ogen -dmhmprsgi pg ovi di n
il umination.
Fiber optic cables transmit I|ight to the sur
Hal ogen | amps, although emitting heat, offer

contrast.

5.31..Mechanical Support System:

Available in thremourtdeed,s:arfd ooei | itrad.l e
Foot pedal cont r eyl pfoosri tfioocnuicsm g tzromhnd, Ixi g h't

5. 72Z3.omi ng | n: Magni fication and Field of Vi
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Magni fication: Determined by the combination
magni fication changer.
Field of View: Decreases with increasing mag
-
Suspension arm F
\ o.\' [
— -
o |09
l‘:l
-.—
[ S Optical system
<«———Floor Stand
‘ Foot Padle
5. 7.Caard ng fMircrYosucope:
T Keep it in a dry, cool place to prevent f
T Use a cover to protect from dust when not
T Wipe external surfaces with a damp, soapy
T Cover the foot pedal to prevent fluid dan
T Use a voltage stabilizer to ensure const a
1T Test controls before use and check arm st
T Avoid kinking or bending fiber optic cabl
T Handl e bulbs with care, avoiding fingerpr
T All ow the microscope to cool bef ore movin
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-
..

@\
{L‘\“ \

- ®
Eyepiece I Light fibre
/

Knob to change maghnification

Understanding and caring for the operating n
reliability in the intricate world of eye su

574Phaco Machine
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THE MACHINE ®

Console —

Foot pedal \

A 4

5.7 .Us.els of Phaco Machi ne

Cataract Removal: Phaco machine helps take o
waves.

Surgi cal Precision: Doctors can adjust settd.i
Mi nimally I nvasive: Small cuts mean faster h
Quick Recovery: Patients can see better soon

efficiently.
Reduced Astigmati s m: 't hel dort eddereadesiaoy

Customi zable Settings: Doctors can use diffe
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Hi gh Success Rates: The machine is good at n
with few issues.

5. 7.PAra2 s of Phaco Machi ne

5. 7.1€02A2s01l e

Controls all machine functions.
Manages phaco power delivery, irrigation, an
Al l ows mani pul ation of parameters such as po

5. 7224Hand Pi ece

|l ncludes Phaco handpipecatama I(dr i&g#®A)i dmandpi e
5.7.4PRa2olHandpi ece

Functions: Power delivery, irrigation, aspi |l
Phaco power generated by piezoelectric crys
Different tip types: Standard, Kel man, Mi cr
5.7.41 rRepAdtpiiormati on Handpi ece

Types-axiCal and Bi manual

Functions: Anterior chamber | avage (outfl ow
(vacuum) .

5. 723& 00t Pedal

Four positions: Resting, l rrigation mode, | r
Aspiration Phaco mode.

Foot gradient controls excursion and phaco p

Sidekick movement functions for refl ux contr
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5. 73Rhaco Dynamics

5. 7. &1 3aidics

Components: Irrigation system and Aspiration

5. 7.147MMgpes of Aspiration Systems
5.7.4.BLdwlPdmps

5.7.4.Beni.dt 2l tic Pumps-upSl owdepeodenbuAFR,
vacuum contr ol

5.7.4.8cnolll. 3Pumps: Less surge and | eakage.

5.7. 4. 3adudm4Pumps

5.7.4.8edt dr. i5 Pump: Compressed gas gener at e:s

5.7.4.Bi.dpAr&gmatic Pump: Vacuum generated
5. 7. 4. Bottarly 7Vane Pump: Vacdwmuimvemeradtear by
5. 73..Rhaco Power

S5.7.4M8chathi sm of Acti on

-Direct impact, Chatter, Cavitation, Acoust:i

-Modes: Continuous, Pulse, Burst, Hyper Pul se

-Duty Cycl e

-Continuous mode (100%), Pulse mode (50%),
mode (< 50%).

5. 7.36u3 ge
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-Surge occurs due to extra fluid aspturpati on
vacuum i s saddlended.di s

5.7.4E8f8ctls: Anterior chamber coll apse, dar
capsular rupture.

-5.7.4F8c8Boks: Compliance of tube, high wvacu

-5.4 3. CGo.ndt meadsur es: |l mprovisation in the phac
measur es.

5.7.4C8n8r 4| of Surge

1. | mprovisation in the Phaco Machine
Reduce compliance, I ncrease inflow, Pressure
Small er diameter tubings and phaco tips, ABS
2. Surgeon's Measures

More resistive phaco needl e, More resistive
wound construction, Increase bottle height,
Partial occlusion of tip, Good foot control,

5. T®Y9PHTHALMI C | NSTRUMENTS

Ophthal mic instruments can be classified acc
foll ows:

0 Kni ves.

0 Forceps.

0 Sci ssor s.

0 Hol der s.

0 Cataract surgery instruments.

O Lid surgery instruments.

0 Lacri mal sac surgery.

0 Squint surgery instruments.

0 Mi scell aneous

0 575. EORCEPS
0O Forceps consists of two | imbs joine
0 5. 7. BSTRA1 GHT FORCEPS
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0 5. 7.15RLANE FORCEPS

0 lt is a simple straight force
0 Uses
3 1t is used to hold the con
during blunt dissection.
3 1t helps in tying corneosc

—_— o>

0 5. 7.15ZORNEAL OR ONE TOOTH FORCEP

3 The corneal forceps has 1 x 2
narrow pointed tip.
3 Uses:
y It i s used to hpladsimg cor
corneoscleral sutures.
y I't may be also used to | if
l ens delivery by a cryopro

3 5. 7.15BLXATI ON FORCEPS
3 The fixation forceps may have
jaws. There may be 2 x 3 or 4

3 Uses:
y I't is used to fix the eyeb
conjunctiva and episcleral
position while making corn

during cataract surgery.

E—— N —
I
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0 5. 7251 NGLE CURVE FORCEPS

0 5.7. 5MCPRERSEN I RI' S FORCEPS

3 1t is a small delicate forcep

1 x 2 teeth.

3 Uses:
y It is used to hold the iri
iridectomy for glaucoma, ¢
optical purpose.

g _’/ [ 3
™ :
I.Q ’)

S

3 5. 71..52L.e2ns Hol ding Forceps for
Il ntraocul ar Lenses

3 They may be direct faocrtcieopns or
and are used to evenly hold a

N

0 5.7.®OUBLE CURVE FORCEPS
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0 5.7.5Sup8rlLlor Rectus Forceps
3 1t is strongshhapecpwsp whawhni ibBg
teet h.
3 Uses
y it is used to hold the sup
whil e passing a stay sutur
in downwards gaze in intra
operations, e.g.cataract a
surgery, keratoplasty, etc
:\\\d @ —
e
0 5.7.510i8. Eorceps
31t is a small and delicate fo
having 1 x 2 teeth.
3 Uses
y I't i s hwded tthee i ri s whil e ¢
iridectomy for glaucoma, ¢
optical purpose.

0 5.7.5UtrAt&A Capsul orhexis Forcef
3 It has very delicate grasping
thin Iong straight shanks.
3 Uses

y I't is used for holding the

flap has been raised with
bent 26 gauge needle to pe
continuous curvilinear <cap
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5.

7.

5KN2I VES
O These are |l ong, narrow, straight 1in
5752 . Ker at ome

3 Ihas a thi-sashapeadomldade with a sh
and two cutting edges. Straight

keratomes are available in vario

5.5 mm) .

3 Uses
y Keratomes are used to make va
corneal incisions for entry i
chamber for all/l modern catar a
manual smal | i ncision catarac
phacoemul sification.
y I't i s usedexttoe rmaok ec oarbn e al i nc

for paracentesi s.

0 5.7. Pa2azentesis Needl e

31t is sahdmpendceneedl e with sharp c
has a guard to prevent injury to
resembles a smal|l kerat ome.

3 Uses

y I't is used for par altealtiersg s i
corneal ul cer, hyphaema and h
with raised intraocular tensi
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0 5.7.835A. Bide Port Entry Bl ade

3 1t is a fine straight knife with
cutting edge only on one side.
3 Uses
't i s used to make a smal |l waolrvulianrcicslieoanr) c o
phacoemul sification, SI'CS and other intraocul

vitrectomy.

. )

3 5.7. MVR. 4r V Lalntcse aBlfaidnee straig
triangular knife similar to 15A
with cutting edges on both sides

3 Uses

y I'ts uses are similar to 15 si

3 5. 72%8bescenttKnsifta plipledntbevel up
havingpkutting action at the tip

blade is curved and is mounted o
(di sposable) or fixed to a met al
3 Uses

y I't is used to make tunnel sha

sclera and cornea for phacoen
SI'CS and sutureless trabecul e
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3 5.7.%r2s6 Repositor
3 1t consists of a delicate flat o
and tip attached to a handl e. It
45A (approximately) to facilitat
3 Uses
y I't is used to replace or repo
anterior chamber after an iri
y I't also helps to free the iri
section.
y I't is useful in breaking the
pupillary margi n.
/ ~L )
575 . BOLDERS
3 5.7. Ne&dle Awdrdieety of needl e ho
available with or without <catch,
tips. It holds the needle firmly
3 Uses
It is used for passing sutures in the | ids,
sclera or muscle.

Bl ada
razor

3 5. 7.
t he

Hol di hg

Ferdegpisgned t o

bl ade firmly.
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]

Uses

y I't 1 s usedexttoermack ei mchi si on f o
surgery.

It is also used for performing t

575.831C1 SSORS
5.7.%l4an®k Straidght i Sciassome poir
scissor with straight cutting sh
Uses
y I't is used to cut the conjunc

5.7. %l4an2 Curveldt Sics saoffisne poli
scissors with curved sharp cutt.
Uses

its used to cut the conjunctiva
flap in cataract and gl aucoma su

-

—

5.7. 204 n¢&al Scissors or Section
Scisdodrs s a vedeyl ifciantee as cainsds or s .
curved cutting bl ades are kept a
Uses

It is used to enlarge the cornea
in cataract surgery.
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5. 74. . ®BleWecker' s Scissors or I|lride
Scissor s

3 1t is a strong sdhiapedr 91 widtels dma
at right angles to the ar ms.

3 Uses

l't is used to perform peripheral buttonhol e
/I \-j

3 5. 74.%annas Sttssera fine delicat
sharp edges.

3 Uses

3 It is used to cut the vitreous d

=X

5.7. Ardey Forceps blunt forceps
|l i ke a plane straight scissors.
grooves (at right angle to the |
3 Uses
y It is used to hold the skin s
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3 5.7.Bndclfeati ohtScisssaossout stro
scissors having curved sharp bl a

tips.
3 Uses
It is used to cut the optic nerve during enu

3 5. 5.6ATARACT SURGERY | NSTRUMEN
3 5. 75%acti s
3 It is a wire | oop attached to a
3 Uses
y 1t is used to remove the disl
| ens.
It was used to help in intracapsular | ens ex

present .
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t wa s

ens

L

used

S —

3 5. 75..%2rrigating Vecti s

3 1t is a modified vectis with a
ports to allow the flow from th
surface of the vectis. This is
assist in hydraulic separation

3 Uses

3 1t facilitates easy nucl eus del
hydrostatic pressure to push th
anterior chamber timcosglont he su

3 5.

3 5.7. ebhBBpressor

3 Ilits a flat met al handle with round

3 Uses
for intracapsular | ens extractd.i

3 5.7.%5r5%5i4ation Cannulla ansd Air

o 99 O =

-

e

-}

>

attached to a syringe with sali
thinner than irrigation cannul a.
3 Uses
Yy Ilrrigation cannula is used |
extraction for irrigating th

y the anterior chamber.
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o the a

S e

3 5.7. Buktbon Irrigation Cannul a (
CannultBa consists of two cannul as

tubing
3 Uses
t is used for suction and irrigation of | en
—
=

3 5.7. DPins&key Hook Ilotr il ©OLa Dfiiaherbu

instrument with a bent tip. The
holes of the |1 OL.
3 Uses
y It is used to dial the PMMA n
proper position in the capsul
sul cus.

3 It can also be used to manipul at

phacoemul sification and manual S
rotation in capsular bag, cracki
the nuclear fragments into the p
a
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3 5.7.%h9pper

3 I ta sfine instrument ressehmbpe.ng S
The inner edge of the bent tip i
di fferent angl es.

3 Uses
It is used to split or chop the nucleus into
mani pul ation in phacoemul sification surgery.
\:CL _

3 5.7. Hysdr®di ssectioni €amansiagl e &
gauge, 27 gauge or 30 gauge cann
angul ation-12t mmbdutoml@ he free er
at the free end can be flattened
introduced beneath the anterior

capsul or hteexifsl wmindd its i njected to

subcapsul ar dissection.

3 Uses
l't is used to perform hydrodissection (separ
hydrodelineation (separation of cortex from
manu al SI CS. It is attached to a syringe car

S~——am)

5756 LI D SURGERY NSTRUMENTS

3 5.7.%halhziohtCiamp forceps havi

in the centre for fixing it tigh
di sc which is applied on the ski
has a small circular ring which
conjunctival surface over the <c¢ch
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3 Uses

3 It is used to fix the chalazion
haemostasi s.

5. /.6h&l azi oht Shaepa small cup v
mar gins attached to a narrow han
3 Uses
It is used to thoroughly scoop out the conte

C= =4 m

3 5.7.%2i6. Elamponsi-shapeod @ml Dt e
opposed by arim on the other sid

the conjunctival side so it prot
surgery on the skin side. '"The s
and the handle is always.situate
3 Uses

y It acts as a hemostat while d

It protects the underlying eye structures.

— »

3 5.7.%i6l. Spat ulsaaandplsamepl e met al
having mild convex surfaces on e
3 Uses
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t

t

esymarresa Re
folded on i

handl e.

in cases o

(Nettl eship'

handl e wit

punctum be

rounded end

3 1t i
5.7.%i6. Retractor (D
sadalhaped instrument
attached to a met al
3 Uses
S used to examine the eyebal
—
3 5.6. 5LACRI MAL SAC SURGERY
3 5.6.RPuncium Dilator
3 )t hcaysl iandr i cal met al
3 Uses
s used to dilate the I acri mal
3 5.6.2acrimal Probes
3 These are a set of straight met a
thickness with blunt
3 Use
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t

luct in

an

\/

hel ps

t

is used

T

3 5.6. MuT |l &r -MusSklien Rétsaatoel f

retaining retractor made up of t
fix the |l imbs. Each | imb has thr
engaging the edges of skin and n

3 Uses

y It is used during | acrimal sa
haemostat.

provide a good field without the

4

94) ©

5.6. £8h7T s4& andJskammer

o cut the bone during dacryocyst

= E—

3 5.%5..7Bobne Punch

It consists of a spring handl e a
bl ade habtobhesmath cutting edges.
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3 The | ower bl-ddeehaspa eswsg on.

3 Uses
it is used to cut the nasal bone during dacr
K]
=77

5.6 SOUI NT SURGERY I NSTRUMENTS

3 5.6. Mu8cle Hook or SThabi smus Hc

instrument is |Iike the | ens expr
round knob.
3 Uses

| t is used to engage the muscle during squin

detachment surgery
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3 5.6.26aBi.per hind Rulliekiedenstr umen

which a graduated scale is attac
other arm can be moved by a scre
3 Uses
y I't is used to take measur emen
ptosis and retinal detachment
It is also used in | ocabliazatfiidmsaf the forei
S P
"H“I'IHETI"]T'HIHT‘]'TTT]H'Y'I’H'"’TI‘T'I'IH"T»‘H"“‘ ," _':1 "‘?g,_»_::"“-—______“___h
1o 10 20 30 40 50 E iz -—---“J;S___-_T-i—:‘
0 g
|“l "{}_>-_—'____-——

)

3 5.6.5MBSCELLANEOUS

3 5.6. Wi8elSpeculum

31t is made up of wire and has tw
end.
3 Uses
y I't is used to keep the eyelid
operation on the eyeball

3 It protects the underlying eye s

L

L

5.6.9r@&phine
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3 Trephines are calibrated in var.i

corrugated met al handl e which <ca
sized circular bl ades having sha
3 Uses
't is used for cutting the corneal
recipient's cornea in corneal graft

- B O

2

3 5.6.Ev8s&eration Scoop

31t is an oval shallow scoop atta
handl e.
3 Uses
It is used to scoop out tbhbeisoprtahtsesnof the
3. Met hod of assistantship behavour in operar

O 5.rrangements for the operation

Foll owing are the duties assigned to ophthal

E It is helpful if the patient dosnvaesrkieedn tbh etfo
schedule the necessary surgery as the pati

from work, school, or homemaking and to ma
his or her place in the performance of reg
E prepare the surgical schedule according to
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