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i.e. viscous, lipoproteinaceous in nature and whitish in colour. Clinical features of thirg Pataly
anomaly are similar to opacity of cortical part of lens.
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synjptoms due 10 cataract depend on the site of lens opacity al;d degree of opacification of lens
Patients complains of polyopia j.e, doubling or trebling of objects.
tures indjcate that
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Visual field defect

third patala is the cortical part of the lens.
, @33 1118)
TR T a # 9 sy I & e 3

¥ IR

It is constituted by Asthi i.c. hard tissue which is supportive in nature. Inner to cortical part

patala; however, patient can view bright object if the condition is not serious. Thus, the fourth patala
is nucleus of the lens.

Anatomy of the eye

The eye, organ of sight is situated in quadrilateral bony cavity known as orbit. The bony orbits
are quadrangular pyramids situated between anterior cranial fossa above and the maxillary sinuses
below. Each orbit is about 40 mm in height, width and depth and is formed by seven bones:

(i)  Frontal (i)  Maxilla (iii)  Zygomatic
(iv)  Sphenoid (v)  Palatine (vi) Ethmoid
(vii) Lacrimal

It has four walls [medial, lateral, superior and inferior], base and an apex. Base of the orbit is
the anterior open end of orbit. The orbital apex is the posterior end of the orbit which transmits optic
nerve and ophthalmic artery.

Each eye ball is suspended by extraocular muscles. The central point on the maximal convexities
of the anterior and posterior curvatures of the eyeball is called the anterior and posterior pole. The
equator of the eye ball lies at the mid plane between the two poles.

Dimensions of an adult eyeball

Anteroposterior diameter 24 mm
Horizontal diameter 23.5 mm
Vertical diameter 23 mm
Circumference 75 mm
Volume 6.5 ml
Weight 7 gm
Coats of the eyeball

The eyeball is formed of following tunics
1. Outer fibrous coat

2. Middle vascular coat

3. Inner nervous coat

Vascular part (Uveal tissue): It supplies nutrition to the various structures of the eyeball. It
consists of three part which from anterior to posterior are : iris, ciliary body and choroid.

It contains muscle called ciliary muscle which is responsible for accommodation. On the inner
surface of the ciliary body, there are about 60 to 70 radially placed projections known as ciliary processes
which secrete aqueous humour into the posterior chamber of the eye-ball.
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3. Choroid: It is dark brown, highly vascular layem

Ie txlendx

from the ora serrata upto the aperture of optic nerve in the sclera. The function of choroid j

i K M L. tog
nourishment to the outer layers of the retina which lies on it inner surface, Upply

Nervous coat (Retina): It is concerned with visual functions.
Retina is composed of ten layers of nerve cells.
1. Layer of pigment epithelium
2 Layer of rods and cones
3 External limiting membrane
4. Outer nuclear layer
5. Outer plexiform layer
6 Inner nuclear layer
7 Inner plexiform layer
8. Layer of ganglion cells
9. Nerve fibre layer
10. Internal limiting membrane,
Retina lines aboyt 3/4th of the eye-ball. Macula
the posterior part with 5 central depression called Fovea c
Cavity of eyeball
e Eyebzu_ is divided into tWo compartments by crystalline lens : Anterior and posterior
Compartment. Anterjor compartment is divided into two chambers ancerior and posterior chamber by

ris and contains aqueous "umou" The Posterior compartment contains transparent }C") like Structure

Anterior cham

lutea is a yellow areq of the retina situated jp
entralis. It is most sensitive part of the retina,

anteriorly by the back of cornea and posteriorly by the iris
mm in the centre, ¢ contains about 0.25 m| of

ber: It is bounded
and part of ciliary body, The normal depth is abour 2.5
the aqueous humour,
Posterior chamber: It is bounded anteri
body, posteriorly by the crystalline lens and laterally

umour,

Ciliary bogy =~
Fig. 1. Section View of Human Eye

SER L 9

Anterior segment: It includes the lens and structures anterior to it.

Posterior segment: It includes the structures posterior to the lens.

Optic disc: It is circular, pink coloured disk of 1.5 mm in diameter. It has only nerve fibre layer
so it does not excite any visual response. It is known as blind spot.

The optic nerve: It extends from the lamina cribrosa (sieve like membrane where the sclera
becomes thin) upto the optic chiasma. The total length of optic nerve is 5 cm and it has four parts:

i. Intraocular - 1 mm

ii. Intra orbital - 25 mm

iii. Intra osseous - 4-10 mm

iv. Intra cranial - 10 mm
Interior of the Eyeball

Aqueous Humor: Both anterior and posterior chamber is filled with a watery fluid called the
aqueous (aqua-water) humor that is continually filtered from the blood capillaries in the ciliary processes
posterior to iris. It passes into anterior chamber through the pupil. From the anterior chamber, aqueous
humor drains into scleral venous sinus (Canal of Schlemm) and then into the blood.

Lens: Lens is transparent, circular, biconvex structure lying immediately behind the pupil. It is
suspended from the ciliary body by the suspensory ligament or Zonule of Zinns

Vitreous: It is transparent colourless inert gel which fills the posterior 4/5th of the eye-ball. It
contains a few hyalocytes and wandering leucocytes. It consists of 99% water, some salts and

Arterial supply :
*  Ophthalmic artery; branch of internal carotid artery.
*  Central retinal artery.

> Anterior dliary veins. > Central retinal vein.
Nerve supply
Sensory nerve supply
By ophthalmic division of the trigeminal nerve.
Motor Nerve Supply
> Oculomotor Nerve.
> Facial Nerve.
2.2 37 firar ik
Nﬁhﬂmﬁfﬂh&w{qwﬁnmmﬁmg&: g ur fresan

(= g 11-20)
mmﬁsﬁm.sﬁn.mamﬁmwﬁaﬂmm%l
ghewd fuvt wureiam am: A Tramaararerer Wi anteireree

(3 T Y. 12116)

> Trochlear Nerve. > Abducens Nerve.
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Physiology of vision
. In order 10 see, light rays must be focussed on retina. The resulting nerve impulses must be
transmitted to visual areas of cerebral cortex in the brain. Refraction of light rays take place in following
pathway of structure:
]' C""""“ 2. Aqueous humour 3. Lens 4. Vitrcous humour
Lens is only adjustable part of refractive system. When looking at near object, ciliary
ml:ISCI(' contract, lens bulges in middle having greater refractive power. While looking a distnt
o:yecl. Clh:lry muscilcs relax and lens elongates. The retina is the light sensitive portion of the ¢
that Cﬂf:l-lmfs (l)' 1 he cones which are responsible for color vision and (2) The rods, which ar¢
res § ; k i
A 510;.5: uic :: vision in the dark. When light falls upon the retina, photochemical and electricl
The photochemical changes occur in the pigments of the rods and cones.

n I()(ls. rhodoy psin: breaks into nd retinal vitamin A derivat ’
K{ pst. bre. t scotopsin, a 1 ( )
reaction generates clectr ical l“lplllSE- Rhodopsm is then les)’lllllCSlZCd-

¥ ymR 11
—

Impulses from rods and cones are transmitted to ganglion neurons, which converge at optic
disk to become optic nerve, passing posteriorly through eyeball. Optic nerve converge at optic chiasma,
which is in front of pituitary gland. Here, medial fibres of each optic nerve cross to the other side.
Crossing permits each visual area to receive impulses from both eyes important for binocular vision.

The retina stimulates photoreceptors that transduce light stimulus into receptor potential that
passes through bipolar cells, ganglion cells, thalamus and to visual cortex. The visual pathway consists

of:

1. The optic nerve. 2. The optic chiasma.
3. The optic tract. 4. The lateral geniculate body.

5. The optic radiation. 6. The occipital cortex.

Temporal

Retina

Nasal Retin

Optic _~
Nerve T

opric |
Tract ©

Priuary

Vhual Corter

Fig. 2 - Visual Pathway of Eye

The visual nerve pathway consists of three parts:

1. The neurons of first order is the bipolar cells in the retina. The rods and con-s are sensory
end organs.

2. The neurons of second order is the ganglion cells in the retina, the process of which pass
along the optic nerve, optic chiasma and optic tract to the lateral geniculate body.

3. The neurons of third order lie in seniculate body takes up the impulses via the optic radiation
to the occipital lobe, Area 17 (Visual centre).

The outer segment of rodes and cones convert light stimulus into an electrical signal. This is
done by absorption of light "Visual Pigment" proteins which are arranged in folds in Rods and Cones.
All visual photopigments contain a glycoprotein called "Opsin” and a derivative of Vitamin A, called
"Retinal”. This retinal is the light absorbing portion of visual photo pigments. The opsins with small
variations in amino acid sequences absorb different wavelengths and account for colour acquity; rods
better absorb dark colours and cones better sense light colours.

In darkness, Retina has a bent shaped "Cis-Retinal" whch fits into "Opsin” portion of
photopigment. When light falls on cis retinal, it becomes straight, now called "Trans Retinal". This
conversion is called "ISOMERIZATION". Then in few minutes Trans retinal separates from opsin;
opsin now looks colourless so the process is called "Bleaching of Photopigments”.
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In darkness an enzyme 'Retinal Isomerase’ converts Trans Retinal back to "Cis Retinal”. Thi
cis retinal binds with opsin and gains colour. This process is called’ "Regeneration”. This process of
regeneration needs Vitamin A, so the deficiency leads to "Night blindness”.
Bleaching is 2 quicker process than Regeneration so it takes lesser time to accommodate whey,
entering to bright light but it takes longer to adapt when one enters from bright light to a dark are,

239 QRGN (Examination of the Eye)

A complete examination of the eye includes recording of visual acuity, colour vision, examinario,
of. ocular appt.:ndzgts (eye brows, lids and lacrimal apparatus) and examination of internal srruqu;c:
Prior to examination, it is essential to hear the complaints of the patient. Defective vision, discha ..
from the eye, redness, photophobia, itching, burning or foreign body sensation and ocular pain :f’ .
some of the common complaints of the eye patient. Any history of trauma or retained foreign bod! rit
mkfn as these cases require emergency intervention. The age of the patient is an important fact}; :

Senile cataract and glaucoma are common in fourth and fifth decade. People in the young a :

shows anrincrwc in the progression of myopia. Bt

2 ";f-Hmd p Head posture is abnormal in paralysis of extraocular muscles
E ination of forehead

Complete loss of wrinkling on one half of the forchead denotes lower motor neuron facial

palsy.
Increased wrinkling, a sign of frontalis overaction i i i i
et s ion is scen in patient of posis.
Cilia of N . . .
st ia of lateral one-third of eye brows may be absent in patients with myxoedema and
Examination of eyelids .
Restricted movement is seen in symblepharon.

Drooping of upper lid occurs in ptosis.

Examination of lacrimal apparatus
A thorough examinati i i i
el cg,?ma] P;:;::n of a patient having watering should be done to locate the site of
’I:;n'mal sac becomes swollen in acute dacrocystitis.
. ard pamlcss swelling of lacrimal sac gives suspicion of malignancy.
gurgitation test: Lacrimal sac area is pressed just medial to medial canthus and

regurgitation of an discharge i . % ..
dactyocystitis. 4 is noted. Normally it is negative. A positive regurgitation test indicates

Examination of Conjunctiva

J

The | Sl
¢ lower palpebral conjunctiva is exposed by pulling down the lower eyelid. Inspection

of y juncti i

o pper pzipzl}r:! mn,;:cuva requires eversion of the upper lid. The patient is asked to look down

meydnhnce proindy cp;pcr lmart held between thumb and index finger. It should be inspected for the
> papillary hypertrophy, scarring, membrane and foreign body.

The bulbar conjuncti i
conjunctiva can be cnmmcd by separating the upper and lower lids with fingers.
and sub-conjunctival haemorrhage.
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Features Conjunctival Ciliary congestion
congestion
1. Site and arrangement Away from the limbus; more At the limbus and
radially arranged.

marked in fornices and often

branched

of blood vessels

Purple, dull red

2. Color Bright, brick red

3. Pressure effect Vessels fill slowly Vessels fill rapidly from
from fornix towards limbus limbus towards fornices

4. Common causes Acute conjunctivitis Acute iridocyclitis, keratitis

Examination of Cornea
Anteriorly the cornea appears elliptical; its average vertical and horizontal diameter measure

11 mm and 11.5 mm.
A small cornea (microcornea) is less than 10 mm while increase in corneal diameter (12.5 mm

or more) is megalocornea.
The curvature of the comnea may show a localized conical bulge (keratoconus) or entire cornea

may appear globular (Keratoglobus).
The surface of cornea is examined by Placido's disk. On looking through a hole in the center
of the disk, a uniform and sharp images of the circles can be seen on the surface of the comea. But, if the

corneal surface is uneven, irregularitics in the rings are scen.

Transparency The surface of comea is transparent. Transparency is lost in corneal oedema,

opacity, ulcerations and degenerations.
Comeal Vascularization The cornea is a avascular structure. The vascularization may be

superficial or decp.
S.N. | Superficial corneal

Decp vascularization

vascularization

1 The continuity of vesscls
can be traced over the
limbus into the conjunctiva
2 Bright red in colour.

3 The superficial vessels lie
underncath the epithelium

Deep vessels abruptly end at

limbus.

Dull red or greyish red.
They are burried in comneal
stroma and do not change the

corneal surface

and cause uncvenness of the surface

4 Branch in arborescent or Run parallel to each other in
dendritic pattern. radial manner.

5 Causes- Trachoma, Causes-Interstitial keratitis,

superficial corneal ulcers deep corneal ulcers, chemical burns

Corneal sensation Cornea is a very sensitive structure. It is tested by touching the corneal
surface with a piece of cotton wool. Normally there is a reflex closure of the lid. Sensation is lost in

herpetic keratitis, leprosy and absolute glaucoma.

Scanned with CamScanner




14 wﬁﬁamﬁiﬁ

Staining of Cornea
Fluorescein: It is most commonly used vital stain. It stains the areas of denuded epithelium
brilliant green due to abrasions, ulcer.
Examination of iris
The two irides or a sector of the same iris may be of different colors - heterochromia iridis.
Different colour of two irises - heterochromia iridum.

Generally, the surface of the iris is shining and transparent revealing the collarette and
crypts, but in iridocyclitis the iris appears dull and muddy obscuring the normal pattern.

A gap or hole in the upper sector of the iris suggests surgical coloboma.
A forward bowing of the iris (iris bombe) is a sign of early angle-closure glaucoma.
Posterior synechiae (adhesion of the iris with lens) is frequently seen in iridocyclitis,

Tr I (Iridod. is): Tremors of iris or excessive movement e.g in aphakia, subluxation

of lens.

Examination of the Pupil

The pupil is circular aperture of about 4 mm nearly in the center of the iris, placed slightdly
nasally. Constricted pupil is known as miosis. Dilated pupil is known as mydriasis.

Unequal size of both the pupils is known as anisocoria.

More than one pupil is known as polycoria.

Location of pupil may be eccentric [Corectopia).

Pupillary Reflexes

Direct light reflex - To observe, Direct light reflex, patient is sitted in a dark room .kceping
a gaze ar a distant object to prevent activation of the near reflex. The narrow bcam- of light is Sl.lone
to one eye while keeping the other eye closed with a palm.A normal pupil reacts briskly to the light.
The same procedure is done in the other eye.

The consenual light reflex - To observe it, two eyes are separated by card.board or hand of
the examiner. The light is shone to the one eye and pupillary response is observed in other ee. The
same procedure is repeated for the second eye. In a normal individual, the contralateral pupil should
constrict on showing light to other eye.

The swinging flash light test - To perform this test, a light is shor.le to one pupil ar;d
constriction is noted. Then the light is quickly moved to other pupil and constriction is obscrvc.d. n
10rmal individuals, both the pupils constrict equally on showing light. In relative afferent pupillary
lefect (RAPD), the affecced pupil will dilate when the flash light is moved from the normal eye to
he abnormal eye. RAPD indicates optic nerve disease. .

The near reflex- In near reflex, pupil constricts while looking at a near object. The p:f(lcl‘:(
told to focus at a distant object and then asked to focus at an object which is 15cm from patients

ve.

Miosis: [Constricted Pupil]. Seen in

. Horner's syndrome

. Iridocyelitis

. ' Head injury

. Effect of morphine

. Parasympathomimetic druge.g. pilocarpine

Mydriasis: [Dilated pupil]. Seen in

. Optic atrophy

. Retinal detachment

. Belladona poisoning : ‘
. 3rd nerve paralysis

. Parasympatholytic drugs e.g. Atropine, homatropine, tropicamide and cyclopentolate
. Absolute Glaucoma

Examination of Anterior Chamber Depth
The depth of the anterior chamber of the eye is estimated by the position of iris and easily

determined by oblique illumination of the anterior segment of the eye.

The anterior chamber is nearly 2.5 mm deep in the center.

. Shallow chamber is seen in closed angle glaucoma, hype}opin, anterior subluxation
of the lens.

. Deep anterior chamber is seen in high myopia, aphakia (absence of lens) and
posterior dislocation of lens, keratoconus and total posterior synechiae.

Contents

. Presence of protein particles in aqueous (aqueous flare) e.g. acute iridocyclitis.

. Blood (hyphaema)following ocular trauma, surgery, herpes zoster.

. Frank pus in the anterior chamber (hypopyon) e.g. corneal ulcer.

Angle of Anterior chamber
It can be examined with help of gonioscope and slit lamp. Goldmann's gonioscope is special

type of contact lens fitted with mirrors in which image is reflected. Gonioscopy helps in locating
foreign body, abnormal blood vessels and provides basis for the classification of glaucoma into
open-and closed angle glaucoma. |

Examination of the lens

Colour - In young age lens appears almost clear or gives a faint bluish hue,

In old age lens gives greyish white hue. In mature cataract it is milky white in colour.
Position - Normally, centrally placed. Dislocation can be anterior (present in the anterior

chamber) or posterior (present in the vitreous cavity)
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Subluxation: Lens is partially displaced from its position causing uniocular diplopia ang
astigmatism.

When a strong beam of light falls on cye, four images (Purkinje's images)
the four reflecting surfaces - anterior surface ofthe cornea, anterior surface of lens, po.
of cornea and posterior surface of lens.

are _formed op
sterior Surfag,
In aphakia there is absence of 3rd and 4th images and in cataract 4th image is absent,
Examination of posterior segment of eye

This is carried out with the help of ophthalmoscope.

Three methods of examination of posterior segment of eye are:

1. Distant direct ophthalmoscopy. 2. Direct ophthalmoscopy 3. Indirect ophthalmoscop)

Distant direct ophthalmoscopy: It can be performed with the help of self illuminateg
ophthalmoscope or a simple plain mirror with a hole in the centre. The light is thrown into the patien,
eye from distance of 22 cm. The fundus reflex is normally seen as uniform red glow. If there ar,
opacities in the media they appear black against the red background.

Direct ophthalmoscopy
It is most commonly practised method for routine fundus examination. The examiner stands

to the side of the patient's eye to be examined and the oplithalmoscope should be held as close as

possible to the observer's eye. Direct ophthalmoscopy in emmetropic eye gives about 15 times magnifi
image of the fundus.

ed
Technique

A convergent beam of light is reflected into the patients pupil. The emergent rays reach the
examiners eye through an aperture in the ophthalmoscope and erect virtual image is obtained. The
pupil should be dilated with a mydriatic before examination. The doctor should examine the right
eye of patient with his right eve and vice versa. For the examination of the optic disk. the patient is
asked to look straight ahead while macula is seen by asking the patient to look at the light.

Indirect ophthalmoscopy

Itis an important procedure to examine the details of fundus, particularly of the periphen.
Magnification is 5 times. :

Functional Examination
Itincludes: :
(1) Visual acuity (ii) Colour vision
Visual Acuity

Visual acuity should be tested both for distance and near vision.
Distant visual acuity

(iii) Field of vision

Visual acuity applies to central vision only. Itis usually tested by means Snellen's test fypes
The letters of top line of Snellen's chart should be read clearly ata distance of 60m. Similarly the letters
in the subsequent lines should be read from the distance of 36, 24

4. 18.12.9. 6 and 3 m. For testing
visual acuity, the patient is seated at adistance of 6m from the Snellen's chart. The chart should %c well
illuminated. When the space in

the room is limited. test can be done with the help of plane mirror kep!
atdistance of 3 metres from the patient. The patient is asked to read the testiypesafter coverine ~. ey

7 IR
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by card-board or palm. When the patient is able to re

dupto 6 m line, the visual acuity
i . acuity is recorded as
op letter cannot be read, the patient is asked 1o move downwards

- depending upon the

distance at which patient is able to count fingers. When the patient fails to count fingers. the examiner

moves his hand close to the patient's face. If he ¢an appreciate the hand movement, visual acuity is
recorded as HM +ve. When the patient cannot appreciate the hand movement, light perception

should be tested (PP). For patients using glasses, the visual acuity should be recorded without
glasses as well as with glasses.

Other tests which are based on the principle of snellen’s test types are:

(a) Simple picture chart - used for children.

(b) Landolt's C - chart - Used for illiterate patients.

(c) E-chart - Used for illiterate persons.

Visual acuity for near: Near vision is tested by asking the patient to read near vision chart,
kept at distance of 35 cm in good illumination, with each eye separately.

Commonly used near vision charts are:

(a) Jaeger's chart. —

(b) Roman test types.

(c) Snellens' near vision test types.

Colour vision

An individual with normal colour vision is known as trichromate. A normal human being
can perceive three primary colours-red, green and blue. Certain occupations such as navy, air force

railways require good colour perception. In colour blindness. one cannot appreciate one or mor
primary colours. .

Protanomalous: It refers to defective red colour appreciation.

Deuteranomalous: It means defective green colour appreciation.

Tritanomalous: It implies defective blue colour appreciation.

The color vision is tested by various methods-Ishiharas pseudo isechromatic char
Holmgren's wool test or Nagel's anom&loscope. The ishihara's chans are common}}’ u_:\ﬂd to detg
mine the patient’s ability to perceive colors. The charts are made up ~of dots of primary 201:
printed on a background of similar dots of confusing colors. The person is asked to read the num!
and type of color deficiency is diagnosed.

Field of Vision

/ fi i ject. the enti ich can be seen arcund
When an eve fixes its gaze on an object. the entire area which ¢ e

object is known as 'field of vision.' This can be tested either by "Confrontation Methoed™ er by
use of 'Perimeter’.
Normal field of vision
UPWARDS = 60°
DOWNWARDS = 70°

INWARDS  =60°
OUTWARDS =>90°
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Confrontation method is rough but very useful method in which the patient field of visjop
is compared with that of examiner having normal ficld of vision.

The patient sits at a distance of 2 fect from the examiner and is asked to shut his left eye ang
fixes his right eye on examiners' left eye. The examiner shuts his right eye and moves his fingey
from the periphery to the secing arca between him and the patient. The patient is told to tell as soop
as he sees the finger. The finger is moved along various meridians and rough assessment is magc
about the visual field of the right eye. Test should be repeated for the left eye also.

Perimetry is a technique for recording the visual ficld with the help of an instrument calleq
"Perimeter”, The area seen to the nasal side is called the nasal field of vision and area seen to latera|
side is called temporal field of vision. In perimetry chart, a blind spot caused by lack of rods and
cones in the retina over the optic disk is found about 15 degrees lateral and slightly lower to centra|
point of vision. Occasionally, blind spots are found in the portion of field of vision other than optic
disc area. Such blind spots are called scotomata. They are frequently caused by damage to optic
nerve resulting from glaucoma or toxic conditions. Still another condition that can be diagnosed by

perimetry is Retinitis pigmentosa (R.P.). R.P usually causes blindness in the peripheral field of
vision first and then gradually encroaches on the central areas.

Lister's perimeter - It consists of metallic semi circular arc which can be rotated in different
meridians. The patient is seated with chin supported by chin rest and his one eye covered by a pad.
The other eye fixes an object placed at the centre of an arc. A white test object is then moved along
the inner surface of the arc from the extreme periphery towards the centre and the point where the
object is first seen is recorded automatically on a chart in degrees.

Slit lamp examination

It is done when minute examination of the eye is necessary. A brilliant light is brought to a
focus as a slit by an optical system supported on a movable arms and observations are made by
binocular microscope.

The intraocular pressure (I0P)

The tension can be assessed roughly by digital tonometry. The patient is asked to look
down. The eyeball is palpated through the upper lid beyond the tarsal plate. The tension is estimated
by the amount of fluctuations.

Schiotz Tonometer

An accurate determination of ocular tension is made by tonometer. Cornea is anaesthetized
with an anaesthetic solution (Lignocaine 4%). The lids are opened and a tonometer carrying a

2 AR
Ll 19
Fluorescein Angiography

Fundus fluorescein angiography is of great diagnostic importance in vascular disorders of

retina and optic nerve. Sterile sodium fluorescein is rapidly injected into the antecubital vein of the
6 to 8 seconds after the injection, The angiogram is divided into four phases,

1. Prearterial phase - is characterized by filling of the choroidal circulation,

2, Arterial phase - It starts | second after prearterial phase and dye enters retinal arteries,

3. Arterio-venous phase - here the dye is seen both in arteries and veins

4. Venous phase - In this phase, veins are filling and arterioles are emptying.

Modern technologies to examine visual sense

Electroretinogram (ERG) s the record of changes in the resting potential of the eye caused by

exposure toa flash of light. One electrode is placed on the cornea and other on the forehead. It is useful
in detecting functional abnormalities of the outer retina. It is absent in cone dystrophy and pigmentary

degeneration.
Electroculogram In this method electrodes are placed at the inner and outer canthi. It is affected

in dystrophies and degenerations.
Visually evoked response (VER)
Itis produced by electrical activity of the visual cortex in response to light.

Amsler Grid Chartltisan 8 x 11 chart with small squares. There is black spot in the centre of
the chart. While fixing at the central dot, he is asked to outline any area of distortion. It is used to detect

any abnormality in the visual field.

X X X

weight of 5.5 gm is gently placed on the cornea. Further readings are obtained by putting additional
weights to make final weight of plunger 7.5 gmand 10 gm and the intraocular pressure is determined
by nomogram. The normal reading varies between 12 and 20mm Hg in a normal individual.Scleral
rigidity, improper positioning of tonometer on cornea and uncooperative patient are the common
sources of error. The deflection is measured and reading is noted. There may be errors due to

ocular rigidity.
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Lacrimal System

The lacrimal apparatus consists of the lacrimal g’and. accessory glands and the lacrimal
passage. The lacrimal gland is a tear secreting gland cor:z-ising superior (Orbital) and the inferior
(palpebral) part. The superior gland is almond shape¢ «ituated in the lacrimal fossa at the outer
part of the orbital plate of the frontal bone. The palpebrar gland, comprising one or two lobules,
lies just above the lateral part of the upper fornix. There are about twelve ducts collecting the
secretion of whole gland. They open upon the surface of conjunctiva at the outer part of upper
fornix.

Accessory lacrimal glands. These are the small glands having same structure as the lacrimal
gland. They are of 2 types :
1. Glands of Krause. They are approximately forty two in upper fornix and eight to ten in
the lower fornix lying in the conjunctival mucosa between the fornix and edge of tarsus.

2. Glands of Wolfring - They are few in number situated in the conjunctiva near the upper
border of tarsal plate.

Blood supply - The lacrimal gland is supplied by the lacrimal branch of ophthalmic artery
and infra-orbital artery: branch of the maxillary artery.

Nerve supply - The trigeminal, the facial and the sympathetic nerves supply the lacrimal
gland.

The lacrimal passage consists of :

1. Lacrimal puncta (2 in number). 2. Lacrimal canaliculi (2 in number).
3. Lacrimal sac. 4. Naso-lacrimat duct.

Lacrimal puncta - These are two small openings. situated on lacrimal papilla. about 6
mm from the inner canthus on each lid margin.
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Lacrimal canaliculi - Two in number, start fr(?m puncta as nar:lo'\\' l\\l:lﬁllf\_f paséa s
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Bt e ni hogh Rt s waeks. e Dt The average normal secretion of tears is 0.5 3 -

Teur fitm
The fluid whad Fills the congumctival sac consists of 3 layers namely:
1. Mucoss laver- 11 1 pmormost layer of mucoproteins,

2 Agueons laver- 1 consist of tears secreted by the lacrimal gland and accessory lagriy,
glamds. The balk of tear fllm 15 formed by this layer

3 Ligad hayer - It s the outermost layer, consists mamly of cholesterol, lipid being s o
by medoeman glands and sess glands This laver prevents overflow of tears, retards their ey APOTA .
0 hubricates the evelads

Functions
bl heeps surface of eve ball motat for the normal functioning of the eve
2 b washes away irristing material
3 Provides oxygen 10 the corneal epithelium
4 It prevests infection due 10 the bactericidal Iy sozymes
Epiphora - Means watering of eyes due to obstruction to owtflow of tears
Causes of epiphora
Lower lid laxity or weakness of orbicularis musle
Stemosis of the punctum
Canalicuh obstruction due to foreign bidy, trauma and strictures

Ofvstruction in the sac due 10 tumowr of the A of specthic infections

Obstruction in the naso-lacrimal duct due 10 o &

_—
acrocystitis, nasal polyp or
Hypertacrimation - 15 4 con

ibon of oversecretion of tears
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) Fever

i Lacrumaton
Signa

| Oedema of stk

3 Skan over the e s markedty rerder and hot

i Fnlargement of the submaxi! lary Fymph nodes

i No regurgitation through the puscta a2 this stage, as the canaliculi become blocked doe 10
oedema of the surrounding tsues

5 When the lacrmal abscess s formed, Muctuation is ehicited

[ When the abscess bursts on the skin sutface, a fistula is formed
Complieations

1 Onteomyehtiee of the lacrunal bone

> Orbital cellubitg

i Cavernoms sinus thrombonis due to spread of infection along the angular vein.

Clhaseai pivture [t can be divided into three stages.

1 Stige of cellulitis. 1t characterized by paintul swelling in the region of the sac associated
with epiphorn. The swelling is red, hot, firm and tender.

1 Stage of Tacrimal abscess - Continued mtlammation causes ocelusion of the canaliculi
due to oedema The sac s filled with pus, distends and its anterior wall ruptures forming
pericystic swelling

3 Stage of fistula formation - When the laer

I abscess is left untreated it discharges
spontaneously, leaving an external fistula below medial palpebral ligament.
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‘Treatment il Rk
1. Hot compresses. DCT differs from DCR . =
. . . e . surgery as there is no breaching of nasal .
25 Systemic antibiotics and analgesics. of aspiration pneumonia is rare. & of nasal mucosaand hence chances
3. In case of lacrimal abscess, a vertical incision is given over the sac area in the lower py;y Secondly it is safer procedure as time taken is short and it ; |
. . H ‘ and it S ly H -
4. In case of lacrimal fistula, fistulectomy along with DCT (Dacrocystectomy) or Doy thesia. s usually done in local anaes-
(Dacrocystorhinostomy) operation should be done. 41.2 SR
Dacryocystectomy (DCT) ufgiedr gfemsrers: HugumEr Fewam (
. ! qu-E: q34. 2/4)

The removal of sac is known as dacryocystectomy.

Indications
1. Tuberculosis of the sac
3. Chronic fibrotic dacryocystitis.

Procedure

2. Malignancy of the sac.

About 2 cm long skin incision is made 3 mm medial to the inner canthus.

Orbicularis muscle is split along the incision line.

Lacrimal fascia is exposed and incised.

S s w

— Theupper end of the duct is curetted and incision is closed by sutures.

Dacryocystorhinostomy (DCR) .

In DCR a communication is established between the sac and the middle meatus of the nose to

bypass the obstructed nasolacrimal duct.

The lacrimal sac and area surrounding it is anaesthetized with xylocaine 2% with adrenaline.

Lacrimal sac is drawn forward and twisted and torn away from the nasolacrimal duct.
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(34 14/9)

Indications

1. Mucocele of the lacrimal sac 2. Chronic dacryocystitis sy forwe fas T dfifeges =

Procedure ‘ FREAHTSEIN Ty Wil
1. The nasal cavity is packed with a gauze soaked in 4% solution of xylocaine with adrenaline. Frorehee T |
2. The skin incision and exposure of the sac are same as in dacryocystectomy. T STy il (R73. 11/1-2)
3. The periosteum over the lacrimal crest is incised and lacrimal bone is exposed. T e T A T Y SR T, T e v § e i fooreh, ™,
4. The bony crest is removed with hammer and nasal mucosa is exposed. Hg o § WRERE ST T O A s § fasa wY, w9 s B SECIR IR |
5. The nasal mucosa of middle meatus is anastomosed with the medial wall of the sac by sk ormem ® FNE § @ H ST B

making vertical incisions in them. sy 7 ¥ T8 lacrimal cyst FE THd B
6. Skin incision is closed.
7. The nasal pack is removed on the second day of operation. a138 18 w S &
8. The syringing is done on the third post operative day. O SRR e S iy

" g 4 . & T A W foret wfaey et (334 215)

9. Skin sutures are removed on the seventh day.
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CHRONIC DACROCYSTITIS

Itis chronic suppurative inflammation of the lacrimal sac that usually results from obstruction
of the nasolacrimal duct.

(&3, 10/1)

Etiology

- Chronic inflammation of nasal mucosa.
- Hypertrophied inferior turbinate bone.
- Extreme deviation of the nasal septum.

Age - It is commonly seen in the age of 40-50 years.

Sex - Females are predominantly affected.

Bilaterality May be unilateral or bilateral.

Social incidence - Common in lower middle class group.

Clinical Stages - It may be divided into four stages:

i) Stage of chronic catarrhal dacrocystitis

- Mild inflammation of lacrimal sac associated with blockage of NLD.

- Persistent lacrimation.

- Very little or no regurgitation of fluid through the punctum on pressure on the sac.

- On syringing the sac, fluid regurgitates through the upper punctum.

i) Stage of lacrimal mucocele
.- Swelling over sac below medial palpebral ligameng.
- "On pressure over the sac, mucoid fluid regurgitates through the punctum.
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- Sometimes due to continued infection, both the canaliculi are blocked and the regurgiy
test is negative and large flu.  ant swelling is seen at the inner canthus and the COlldbi[ial“’f
known as encysted incocele. o
iii) Stage of chronic suppurative dacrocystitis
- On pressure over the sac, there is regurgitation of mucopurulent materia] throygy, "
punctum. ok
iv) Stage of chronic fibrotic sac
- Lc.)w grade repeated infections for a prolonged period results in small fibrotjc sac dye,
thickening of mucosa. i
Complications
- Non healing corneal ulcer or hypopyon corneal ulcer.
- Acute dacrocystitis.
Treatment
-

Repeated syringing of the NLD and frequent instillation of antibiotic drops is indicateq i
recent cases.

Dacrocystectomy (DCT): A complete excision of the lacrimal sac.

Dacrocystorhinostomy: It is nasal drainage operation. It has the advantage over DCTy
there is no epiphora postoperatively.
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PHLYCTENULAR CONJUNCTIVITIS

It is an allergic reaction of the conjunctiva caused by endogenous protein characterized by
formation of bleb or nodule near the limbus.

9 ™ W o R FwR ¥ o 9§

Endogenous bacterial protein such as tuberculosis.
Upper respiratory tract infection.

Predisposing factors

Age - It is common in children between 4 and 14 years.
Sex - Incidence is higher in females than males.

Uhhygienic living conditions and malnutrition are important predisposing factors.
Reflex lacrimation

Pinkish white nodule varying from 1 to 3 mm in size usually at the limbus
Number of phlycten may be single or multiple.

Bulbar conjunctiva surrounding the phlycten becomes congested.
There may be associated enlarged tonsils and cervica! glands.

Stage of nodule formation: It is characterized by infiltration of leucocytes into deelper
layer of conjunctiva leading to nodule formation. The central cells are pf)lymorphonuc ear
and peripheral cells are lymphocytes. The surrounding blood vessels dilate.

Stage of ulceration: This stage is characterized by necrosis at the apex of nodule and

Stage of Granulation: Floor of ulcer becomes covered by granulation tissue.

w

Stage of Healing: Healing usually occurs with min
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Clinical Types

Phlyctenular conjunctivitis 2 It is most commenly seen variety when the cnnjunqi\q
alone is involved.

Phlyctenular kerato conj unctivitis : Both conjunctiva and cornea are involved.
Phlyctenular Keratitis : Comea alone is involved. It is very rare form.
Treatment
Steroid eye drops several times a day.
Frequent instillation of antibiotic eye drops.
1% atropine eye ointment should be applied once daily in case of involvement of come,
Improvement of general health and nutrition is necessary.
Treatment of the underlying cause e.g. tuberculosis, adenoids, tonsillitis.
Differential diagnosis
«  Episcleritis .
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Scleritis «  Conjunctival foreign body granuloma.

(T3, 108)
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The eye-lids are two movable folds of tissue situzted zbove and below
When the eye is open, the upper lid covers about one-sixth of cornea nd th
limbus. The two lids meet each other at medial and lateral angles called
Medial canthus is about 2 mm higher than lateral canthus. Palpebral apermure is
between the upper and lower lid.

The lid margin: It is thick border with rounded anterior and sharp posterior margin. Grey
line splits the lid into anterior and posterior margins of the lid. The eye-lashes orginare anterior to the

grey-line and ducts of meibomian glands are located posterior to the grey line.
Each eye-lid consists (from anterior to posterior) of the following layers :

i The skin layer : It is elastic and is the thinnest in the body. Underneath the skin is loose
areolar tissue which does not contain any far.

2. Subcutaneous areolar tissue : It is very loose and contains no fat. Itis thus readily distended
by oedema or blood.
%. Layer of Striated muscle :- It consist of following muscles :

] (i) Orbicularis oculi muscle: It forms an oval sheet across the eye-lids. It closes the eye-
lids and is supplied by zygomatic branch of facial nerve. Therefore, in paralysis of
facial nerve there occurs lagophthalmos.

(i) Levator palpebrae superioris [LPS]: It is present only in upper lid. Tt arises from the
apex of the orbit, above the annulus of Zinn and is inserted by three parts; on the skin
of lid, anterior surface of tarsal plate and conjunctiva of superior fornix. It raises the

upper lid. Itis supplied by branch of the oculomotor nerve.

4, Submuscular arcolar tissue :- Itis layer of loose connective tissue. The nerves and vessels liein
the layer. Anaesthetic agents arc injected in this layer for lid surgery.

5. Fibrous layer: It forms the frame work of the lids and consists of two parts:

O MGG
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(1) Tarsal plates: They are two plates of dense connective tissue, one for each liq whi
: give shape and firmness to the lids. The upper and lower tarsal plates join each i
at medial and lateral canthi. Othg
(i1) Septum orbitale (Palpebral fascia): It is thin membrane of the connective g
attached centrally to the tarsal plate. : SSy
6. Layer of non-striated muscle fibres :- It consists of the palpebral muscle of Muller whicy, h
in the retraction of eye-ball and elevation of the upper lid. el

7. Conjunctiva : It is formed by the Palpebral conjunctiva.
Glands of the eye-lid

1. Meibomian glands: These are also known as tarsal glands and are present in stroma of targ
plate in vertical rows. They are about 30-40 in the upper lid and about 20-30 in the lowe, Jjy
They are modified sebaceous glands. Their ducts open at the lid margins.

. Glands of Zeis: They are sebaceous glands which open into the follicles of eye-lashes.

3. Glands of Moll: They are modified sweat glands situated near the hair follicles. The dug

open into either ducts of gland of zeis or directly into the follicles of the cilia.

4. Accessory lacrimal glands of Wolfring: These are present near the upper border of

tarsal plate.

Lymphatic drainage

The lymphatics from the outer half of the lids drain into the pre-auricular lymph nodes ax

those from the inner half to the sub-maxillary lymph nodes.

Nerve supply
Sensory supply: It is derived from the branches of the trigeminal nerve.

Motor supply: By facial, oculomotor and sympathetic nerves.
BLEPHARITIS

Blepharitis is the chronic inflammation of the lid margins.

Types
. Seborrhocic or squamous blepharitis.
. Staphylococcal or ulcerative blepharitis.

. Mixed blephariis.

. Posterior blepharitis.

. Parasitic blepharitis.

Clinically there are two types of blepharitis : squ:imous and ulcerative.
Squamous blepharitis

It is usually associated with seborrhoea of the scalp. In it; gland of zels secret
excessive neutral lipids which are split by corynebacterium acne into irritating free acids.

¢ abno®

wfirma

Causes

*  Metabolic factors.

*  Eyestrain.

Unhygienic conditions.

Exposure to smoke, dust and wind.
* Use of cosmetics on the lid-margins.
Symptoms

* Discomfort in the eyes.

e Irritation.

*  Occasional lacrimation.

+  Deposition of whitish marerial at the lid margin.

Signs

e Accumulation of white scales like dandruff on the lid margin.

+  On removing these scales, lid margin appears hyperaemic.

+  Falling of the eye-lashes but they are replaced quickly withour distortion.
«  The lid margin may be thickened.

Treatment

+  Improvement of the general health

«  Associated seborrhoea of the scalp should be teated.

+  Removal of scales from the lid margins with the help of luke warm solution of 3%
soda bicarb or baby shampoo.

+ Correction of error of refraction.

«  Treatment of associated conditions like chronic conjunctivitis, chronic dacrocystitis etc. |

+  Frequent application of antibiotic and steroid eye ointment at the lid margins.

Ulcerative blepharitis

It is chronic staphylococeal infection of the lid margin characterized by ‘the deposition of
yellow crusts at the roots of eyelashes.

Eye strain and Refractive errors are known risk factors. The condition mey be secondary.to

chronic conjunctivitis or dacrocystidis.

Symptoms
+  Chronic irritation +  Irching
«  Mild lacrimation +  Gluing of cilia

+  Photophobia

PR
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Signs .
« Yellow crusts deposited at the root of eye-

he crusts, small ulcers appear around th
show dilated blood vessels (rosette, )
S 8

lashes which glue them together.

«  Onremovingt e base of lashes which bleed easi|
asily,

«  In between the crusts, anterior lid margin may

«  Fallingofthe eye-lashes; which are not replaced or when replaced become misdirece, q

Complications

. Madarosis (absence or sparseness of eye lashes)
«  Trichiasis (misdirected eye lashes)

. Poliosis (greying of eye-lashes)

«  Tylosis (Hypertrophy of lid margin)

«  Ectropion (eversion of the lid margin)

« Recurrent stye.

Treatment

«+  Crusts should be removed with the solution of 3% soda bicarb.

. Antibiotic eyedrops 3-4 times a day.
. Avoid fingering of the lids

. Treat the underlying cause.
Posterior Blepharitis

Also known as meibomitis; is dysfunction of the meibomian gland.

Etiology
Age: Usually seen in middle aged persons.

Symptoms 7
«  White frothy (foam like) secretion on the lid margins and can
seborrhoea). Rest of symptoms are same- #

thi (meibomian

Signs

. Oneversion of the eye-lids, vertical yellowish streaks shining through the conjunctiv®
are seen.

« At the lid margins, openings of the meibomian glands become prominent with thick
margins. ’ )

Treatment

«  Application of antibiotic steroid ointment at the lid margins.
«  Repeated vertical massage of the lids.
Mixed blepharitis

It is characterized by mixed symptoms of both squamous and ulcerative blepharitis'

wfrma

Parasitic blepharitis

Also known as blepharitis acrica.
Causative agent

*  Demodex folliculorum

*  Phthiriasis palpebram
Clinical features

*  Presence of nits at the lid margins.

* Lid margin is red

» Irritation.

¢ Discomfort.

Signs

*  Mechanical removal of the nits with forcep.

»  Application of antibiotic ointment at lid margins

»  Delousing of the patient family members, bedding and clothing
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CHALAZION

It'is also called tarsal or meibomian cyst. It is chronic inflammatory granuloma of the
meibomian gland. Chalazion is a painless, round, smooth swelling which can be palpated by passing

of finger over the lid.
Etiology )
Habitual rubbing of the eyes Muscle imbalance

Refractive error Chronic blepharitis
Symptoms

Feeling of heaviness in the lids Mild irritation

A large chalazion on the upper lid may press cornea and cause blurred vision.
Signs

Small cystic or hard swelling is seen on lid a liccle away from the lid margin.
«  On everting the lid, the tarsal conjunctiva over the swelling appears pqrple.

«  Chalazion may be single or multiple.
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Treatment
* A very small chalazion may undergo resolution.

¢ Hot compresses
* Topical antibiotic and anti-inflammatory drops.
¢ Injection of steroid (Triamcinolone) is reported to cause resolution in about 50% cases

* Bigger chalazion should be incised vertically through the tarsal conjunctiva after
application of local anaesthesia and contents are curetted out with chalazion scoop

» To avoid recurrence, its cavity should be cauterised with carbolic acid.
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TRACHOMA
The word Trachoma is derived from greek word meaning ‘rough’. Trachoma is a contagious
kerato-conjunctivitis characterised by formation of follicles, papillae and hypertrophy of the
conjunctiva with subsequent cicatrical changes.
Causative Agent
Chlamydia trachomatis. Chlamydial organisms are responsible for psittacosis, inclusion
conjunctivitis, lymphogranuloma venereum, pneumonia and genital tract infections (PLT) group.
It affects the epithelial cells of the cornea and the conjunctiva and produces inclusion bodies
known as Halberstaedter Prowazek inclusion bodies (H.P. bodies). The disease was previously
known as Egyptian ophthalmia. The disease may result in blindness. Approximately 20,000,000
persons have been blinded by this disease.
Etiology
» . Age: Children are usually affected; otherwise there is no age limit.
»  Usually poor classes are affected due to unhygienic conditions.
*  Over-crowding, abundant fly population, insanitary conditions and poor personal
hygiene aids to spread of the infection.
Mode of infection
Direct spread: Through air borne or water borne modes.
Vector transmission: Through flies.
Material transfer: Spreads through contaminated fingers of doctors, paramedical staff
and use of common towel, handkerchief and surma rods.
Incubation period: 6 to 12 days.

Symptoms
* Mild irritation . Foreign body sensation.
*  Slight stickiness of the lids. . Mild itching.

+ In chronic stage, cornea is involved causing pain, lacrimation and photophobia.
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Signs
Conjunctival
* Marked congestion of the palpebral and bulbar conjunctiva.

¢ Formation of papillae in the upper tarsal conjunctiva and the fornix. Th.ey are forpe
by hypertrophic folded epithelium with a core of blood vessels. The conjunctiya looks

velvetty in appearance.
*  Follicle formation is a characteristic lesion of trachoma. The follicles are aggregage,
of lymphocytes in the adenoid layer.
*  Conjunctival scarring may be linear or star shaped. A fine linear scar in the suleyg
subtarsalis is known as Arlt’s line.
Corneal
*  Superficial keratitis may be present in the upper part.
*  Herbert's follicles: Follicles are present near the limbus in the upper part.
*  Herbert pits are oval scars left after the healing of herbert follicles in the upper limbg
area.
*  Pannus: It is lymphoid infiltration with vascularization seen in the upper part of corneg,
Pannus may be progressive or regressive.
Progressive pannus: Infiltration is ahead of vascularization.
Regressive pannus (Pannus sicca): Vascularization is ahead of infiltration.
*  Corneal ulcers: Superficial irregular ulcers may be present at the advancing edge of pannus,
Grading of Trachoma: Mc Callan classification
Mec Callan in 1908 categorized trachoma into the following four stages:
Stage I (Incipient trachoma or stage of infiltration): It is characterized by:
* Hyperaemia of palpebral conjunctiva
¢ Immature follicles
Stage II (Established trachoma): It includes -
*  Appearance of follicles and papillae.
*  Epithelial keratitis
* Pannus
Stage 111 (Cicatrising trachoma or stage of scarring): It includes scarring of palpebral
conjunctiva

Stage IV: (Healed trachoma or stage of sequelae): It is stage of complication. They are:

(i) Entropion of the upper lid (ii)  Trichiasis
(iii) Xerosis of the conjunctiva (iv)  Corneal opacity
(v) Chalazion.

T I 51
WHO Classification

WHO in 1987 classified the disease into the following five stages.
1. Trachomatous inflammation follicular (TF): (a) At least five or more follicles each

0.5 mm or more in L!iamelcr should be present on upper tarsal conjunctiva (b) The deep tarsal
vessels should be visible through the follicles.

) 2 Trachomatous inflammation intense (TI): (a) Inflammatory thickening of upper tarsal
conjunctiva (b) This obscures more than half of normal deep tarsal vessels.
3. Trachomatous sca rring (TS): Presence of scar in upper tarsal conjunctiva.
4. Trachomatous trichiasis (TT): (a) At least one or more misdirected eyelashes rub against
the eye-ball (b) Evidence of recent removal of inturned eye-lashes.
5. Corneal opacity (CO): Visible corneal opacity is present on the pupil.
Diagnosis (Clinical): At least set of two signs should be present out of follow ing:
(i) Follicles or papillae (ii) Epithelial keratitis (iii) Pannus (iv) Scarring of the conjunctiva.
Treatment
*  Care of personal hygiene
¢ Tetracycline or Erythromycin 250 mg four times a day for 3-4 weeks.
*  Antibiotic eye drops 1% tetracycline 4 times a day for 6 weeks.
* Mechanical expression of follicles
*  Treatment of complications
* Antitrachoma vaccine is not successful.
Blanket Antibiotic therapy: WHO suggested this in the endemic areas to minimize the
infection. This includes application of 1% tetracycline eye-ointment twice daily for 5 days in week for
six months,
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T HEd € Stye is an acute suppurative inflammation of the Zeis gland.
7% e @ =y ?' Etiology
e A 3@ Ju @ fRar 2 *  Itis caused by staphylococcus.
Taferaar * Itis common in young adults and debilitated persons.
gy 3 sifaed o 9% F9 w1 Seo@ fRar 2l *  Eye strain due to muscle imbalance or refractive error.
5.1.6 W . *  Chronic blepharitis
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actors, ydrates also act as predisposing
(g3 314 factors.
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e fei T =y o * Severc ocular pain + Mild lacrimation +  Photophobia
: Signs
a3 ge o/ e # : *  Swelling, redness and marked oedema of the affected lid.
Terferear *  Marked tenderness at the point of inflammation on the lid margin.
|gHga 3 TR B FHH qar 1 *  Finally, a white pus point becomes visible on the lid margin in relation to the affected
aMyfF AT ¥ 39 Polyp of palpebral conjunctiva & T cilia.
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TRy g R ar Waﬁ'ﬁ?[l 3 il * Antibiotic eye drops and cintment.
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*  Analgesics and anti-inflammarory drugs control pain and x'nf!.mmlzu.mn'.. aaiTd W 55
Evacuation of the pus by pulling the involved eye-lash or a horizontal incision. ] ' - :
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Lagophthalmos
It is a condition in which the palpebral aperture cannot be closed properly when the eyes are shut.

(#73. '5"

Ftiology
»  Paralysis of orbicularis oculi muscle.
+ Symblepharon (adhesion of lids to the eye ball).
«  Absence of reflex blinking in extremely ill patients.
+  Cicatrical ectropion
+  Proprosis.
Complications include conjunctival and corneal xerosis and exposure keraritis.
Treatment ‘
»  Application of antibioric eye ointment
«  Artificial tears drops should be instilled frequently.
Partial or total tarsorraphy in which the palpebml aperture is narrowed by uniting the
lateral marguns of the lids.
PTOSIS
Prosis is a condition in which drooping of the upper lid occurs below its normal posidon.
Normally, upper lid covers about upper one-sixth of the cornea i.e about 2mm. In prosis, it covers
more than 2mm. The condition may be unilateral or bilateral and pardal or complete.

Types and Etiology

Congenital Ptosis

*  Maldevelopment of levator muscle

+  Congenital weakness of superior rectus muscle.

+  Congenital synkinetic prosis (Marcus Gunn Jaw Winking ptosis). There is abnormal
nervous communication between 3rd and 5th cranial nerves. There is umlamml ptosis (winking) with
movement of the jaw i.e. with the stimulation of ipsilateral prerygoid muscle.
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Acquired Ptosis

*  Due to partial or complete paralysis of 3rd nerve

+  Trauma to levator muscle, muscular dystrophy

» Dueto increased weight of the upper lid as in oedema, inflammation, multiple Chalaz,'Gn

Symptoms
No symptoms if pupil is not covered by the lid.
«  Visual disturbance if pupil is covered.

»  Cosmetic disfigurement
Compensatory changes may be present such as wrinkling of the skin of forehead

tilting of head backwards and elevation of the eye brows

Signs

«  Palpebral fissure is narrowed.

No skin folds in the skin of the upper lid.

The margin of upper lid covers more of the cornea.

Head is tilted backwards so as to draw the lid upwards beyond the pupillary area,
On an attempt to elevate the upper lid, there is elevation of the eye brow and Wrinkljng

of skin of forehead due to hyperaction of frontalis muscle.

Treatment
Resection of levator muscle - If the levator muscle is not completely paralysed, the levator

muscle may be shortened by the resection of the muscle.
Frontalis sling operation - It is done in patients having severe ptosis with no levator
function. In this method, lid is slinged to the frontalis muscle by passing sutures.
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Causes of rapid blinking of eye-lids are:
*  Dryeyes * Foreign body in the eye
*  Spasm of eye-lids * Lens infection
Treatment: Treat the underlying cause
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TRICHIASIS

Definition: It is inward misdirection of cilia with the lid margins remaining in the normal

4. &= FHH

position.
Etiology
*  Ulcerative blepharitis
*  Chemical burns
*  Healed membranous conjunctivitis
Symptoms
* Foreign body sensation

+ Cicatrising trachoma
*  Mechanical injuries

*  Photophobia
¢ Lacrimation
Conjunctival congestion

 Irritation
*  Ocular pain L
Signs

*  Reflex blepharospasm and photophobia in case of corneal involvement.
* One or more misdirected cilia rubbing against the eye ball

»  Ciliary congestion +  Superficial corneal opacity
Complications

*  Non healing corneal ulcer »  Recurrent corneal abrasions

qeT T 63
, Treatment

1. Epilation: Mechanical removal of misdirected eye-lashes with epilation forcep.

2. Electrolysis: In this procedure, current of 3-5 mA. is passed for 10 seconds through fine

platinum needle inserted into root of eye-lash. The cilia are loosened, which is removed
with epilation forcep.

Cryoepilation: It is an effective method of destroying the misdirected eye-lashes. The
cryoprobe with -20°C temperature is applied onto the root of the eye-lash for 20-25 seconds.
It leaves depigmented area on the skin. =

Surgical correction: Surgical procedures are same as for entropion.

Entropion

Definition: It is a condition in which the lid margin rolls inwards.

Types

Congenital entropion: It is rare condition and is usually associated with microphthalmos.
Spastic entropion: It occurs due to spasm of orbicularis muscle.

Cicatrical entropion: It is due to contraction of conjunctival scar as seen in trachoma,
chemical burns etc. %
Senile entropion: It is commonest type usually affecting the lower lid due to loss of
elasticity of skin and loss of orbital fat.

Mechanical entropion: It occurs due to lack of support to the lids as in phthisis bulbi.
Clinical features

Similar to trichiasis

Treatment
1. In senile patients, the lower lid is pulled downwards by strip of adhesive plaster.
2: Skin muscle operation: The elliptical area of loose skin and underlying orbicularis

oculi muscle are ressected.
Burrow's operation
The surgical procedure is done from the conjunctival side. A horizontal incision is made

along the whole length of eyelid involving conjunctiva, tarsal plate but not skin in sulcus subtarsalis.
The temporal end of the strip is divided by full thickness vertical incision.

5.1.22 Ectropion
Rolling out of the lid margins is called ectropion.

Types

1. Senile ectropion - It is due to laxity of the tissue of the lower lid or loss of tone of
orbicularis oculi.

2. Cicatrical ectropion - It is due to destruction of skin of lid by burns, ulcers or trauma.

3 Paralytic - It is due to palsy of seventh cranial nerve.

Mechanical ectropion - It is caused by the weight of the tumor.
Spastic ectropion - It is due to spasm of orbicularis oculi.
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Symptoms R
Epiphora.
Exposure keraritis.
Treatment \
1. Spastic ectropion - Proper bandaging.

N 2 Cicatrical ectropion - Plastic repair of the lower eye lid.
3. Mechanical ectropion - Trearment of underlying cause.
4 Paralytic ectropion - Lateral tarsorraphy may be indicated. The palpebral apertyre is

shortened by uniting the lid margins at the junction of middle and outer one-thirq

55 Senile ectropion - Medial conjunctivoplasty is done'in which horizontal piece of
conjunctiva nearly 4 mm interior to the punctum is excised and sutured to its margjns

5.1.23 Blepharospasm

It is defined as a forceful closure of the eyelids. It occurs in two forms :

(i) Essential blepharospasm - It is rare idiopathic condition involving patients between 45 &
65 years of age.

(ii) Reflex blepharospasm - It occurs due to reflex sensory stimulation through the branches of
the Trigeminal nerve in conditions such as corneal ulcers and iridocyclitis, excessive stimulation of the
retina by dzzzling light and stimulation of the facial nerve.

Clinical features

Persistent epiphora. Oedema of the lids. Spastic entropion in people and spastic ectropion in
young people may develop in long standing cases.
Treatment

In essential blepharospasm, repeated periodic injections of botulinum toxin injected into
orbicularis muscle relieves the spasm. In reflex blepharospasm, the causative disease should be treated.
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Ophthalmia Neonatorum
Also known as neonatal conjunctivitis, it is bilateral conjunctivitis characterized by copi-
ous purulent discharge, marked chemosis of the conjunctiva and swelling of the lids.

=<

Etiology -
The disease is contacted during birth from the mothers infected genitourinary tract.

Causative pathogens are Neisseria gonorrhoea, Staphylococcus aureus, Streptococcus
pneumoniae and E. Coli.

Clinical features It usually manifests in the first week after birth with the following signs
& symptoms :-

» Pain > Tenderness

> Discharge » The lids are swollen

» Chemosis of the conjunctiva

The disease has a short incubation period (1-3 days). If untreated, the acute phase lasts for
10-15 days and then the discharge diminishes.

Treatment

It is a preventable disease.

Aseptic measures must be taken at the time of delivery.

Soon after the birth, lids of the infant should be thoroughly cleaned with a piece of sterile
gauze.
Antibiotic drops such as ciprofloxacin 0.3% drops hourly and ceftriaxone 25 to 50 mg/kg
ivorim single dose. Chlamydial infection can be controlled by topical erythromycin or tetracy-
cline. o

' Complications

» Corneal ulcer > Anterior staphyloma

> Anterior capsular cataract » Pancphthalmitis
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5.1.25 Tumours of the lids

Benign Tumours
1.

Mole (naevus) - lt' occurs at the lid margin and may effect either the skin o the
conjunctiva of the lid.

Neurofibroma - It is usually of plexiform type affecting the upper lid. The lid

g becomes hypertrophied and droops down.
3. Xanthelasma - Xanthelasmas ar¢ often bilateral, symmetrical and raised yelloy,
plaques near the inner canthus.
4. Papilloma - It is the commonest tumour of the eyelid; appearing as a wary growty,
Malignant Tumours
1. Basal cell carcinoma (Rodent ulcer) - It is the most common malignant tumoy,
of the lid predominantly affecting the lower lid. It spreads very slowly destroyin,
the lid, orbital structures and even bone. Regional glands are not im/olvcd,"[’hc
tumour grows by burrowing and destroying the tissues locally like a rodent apg
hence the name ‘rodent ulcer’.
2. Squamous cell carcinoma - It starts as a nodule which ulcerates. It is much mor,
destructive than the rodent ulcer and the regional lymph glands become affected.
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Prerygium derives it name from the latin word Prerygic <

!
e

i £ 3 ca from either
P W f ] j . aching upon the cornea
i is wi d fold of conjunctiva encro, §
tErygIium 1s wing (hlp{

within the inter palpebral fissure.

Flg. 4 - Plervgium
Etiology

Eriology is not exactly known however it is usually seen in-
¢ People living in hot climates
¢ People working in sunny, dusty or sandy atmosphere
Sex: It usually occurs in elderly males doing outdoor work.
Bilaterality: May be unilaseral o1 bilateral; usually on the nasal side but may also occur on the
poral side,
The main cause is degenerative change in the subconjunctival tissues.
Parts: It consists of thyee parts,
Head (apical part): Presen; on the cornea
2. Neck (limbal part): It
3. Body (Scleral part).

18 narrow part near limbuys,

hxrmlmg between limbus and the canthus.

croaches towards the centre of the corneq,
en

hin and stops growing. However, it pey erdisa
u

movement and diplopia

73

Depending upon the prog ion; it m,

| : ay be Progressive
Progressive pterygium: Iy js thick,

fleshy ang vascul
At times it may ¢or
L atrophig,

orregressive pterygium.

ar. It gradually increases in size and
ver the pupillary area,

»altenuated with ligle vascularity. Later on, it becomes
Ppears completely,

Regressive pterygium: | i thin,

s’mpmms

o Itis usually symptomless.
o There is cosmetic di\ﬁgurcmcm,
«  Visual disturbances oceur when jy encroaches the pupillary area.
«  Occasionally diplopia due to limitation of ocular nmwnlc'nt.
Signs

o Triangular encroachment of the
«  Numerous smal| opacitie
Treatment

+  Notreatment is require unless

Surgical Treatment

conjunctiva on the cornea,
s may lie in frong of apex of pterygium.

itis progressing towards the pupillary area,

Indications include visy,) "Mparment, astigmatism, cosmetic reasons, limitation of ocular

OMBRAIN'S M ETHOD

Hold the neck of the Pterygium with the
*  Thepterygium is freed from sclera
. A\'.‘ktt‘h“pdﬂl“t"|||Ci“|‘"\'\’ﬂl'i[h

fixation forcep and dissect the apex from the cornea,
along its length,

erside of the pterygium in the conjunctiva.

and body of the Prery gium are excised,

*  Thecut conjunctival margins above and below the
Complications

*  Thehead, neck
pterygium are sutured,

¢ Astigmatism * Visual impairment if pupillary area is involved.

Differential diagnosis

Pterygium Pseudopterygium

chcncr:\!i\ € process lnﬂzlmmnmry process
A probe cannot be passed under the neck A probe can be passed
Always situated in the palpebral fissure Situated at any meridian
Either progressive or stationary Always stationary

Usually seen in elderly people

6.2.6 Viferran _
v = faforfrres frad % v fee @ wfe

(g3a 47)

Can occur in any age
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XEROPHTHALMIA
The syndrome developing in the eyes due to deficiency of vitamin A is known as Xerophthalmiz

(31734 | 115)

Etiology
Reduced consumption of Vitamin A which may be due to (a) Prolonged defective absorptio

of Vitamin A owing to digestive disturbance like chronic diarrhoea and helminthiasis. (
Diminished intake of Vitamin A,

Excessive utilization of vitamin as in serious debilitating illness.

Daily requirement of vitamin A for a child is3000 1.U.

Age: Usual| ypresentinageof | o § years,

Sex: Males are more prone,

For diagnostic ang therapeutic purposes, WHO classification of Xerophthalmia is used.
WHO classification 1982
XN : Night blindness,
XIA: Conjunctival X, erosis,

T s 75
T —_— 0B

.":: 2 : 31'&7?8 m

XIB: Bitot's spots.

X2: Corneal xerosis.

X3A: Corneal ulceration/keratomalacia affecting less than one-third of corneal surface.

X3B: Corneal ulceration/keratomalacia affecting more than one third of corneal surface,

XS: Corneal scar due to xerophthalmia.

XF: Xerophthalmic fundus.

Clinical features .

1. XN (Night Blindness): The earliest symptom of Xerophthalmia is night blindness.
The child collides with objects, while moving about in dim light. This night blindness
is due to defective regeneration of the visual purple in darkness.

Normal cycle of regeneration of visual purple is known as Wald's cycle.

2. XIA (Conjunctival Xerosis): It is characterized by lack of lustre of conjunctiva
associated with wrinkling and pigmentation. These patches are usually seen in the
temporal quadrant but may involve nasal quadrant as well.

3. XIB (Bitot's spots): Bitor's Spot s a raised, silvery white, foamy, triangular patch of
keratinised epithelium with base towards limbus, situated on bulbar conjunctiva on
temporal quadrant and less frequently nasal. Tr is usually bilateral.

4. X2 (Corneal xerosis): The cornea becomes dull and lustreless. Corneal sensation is
reduced and its surface become pebbly.

5. X3A and X3B (Corneal ulcemtioancratomalacia): Itis late stage of Xerophthalmia
in which cornea appears cloudy and soft. Small ulcers 1-3 mm occurs peripherally;
they are circular with steep margins and are sharply demarcated. Ifappropriate therapy

leaving useful vision, X3B stage usually results in blindness,

6. XS (Corneal scar): Corneal scars of different densities are left after healing of ulcers.

7 XF - Xerophthalmic Fundus - It is characterized by typical seed like, raised whitish
lesions scactered uniformly over the fundus at the level of opric disc.

Treatment

1. Artificial tears (0.7% hydroxy propyl methyl cellulose or 0.3% hypromellose) should
be instilled 4-5 times a day.

2. Vitamin A therapy:

(i) All the patients above the age of 1 year (except women of reproductive age) should be
given 200,000 I.U. of Vitamin A orally or 100,000 1U by intramuscular injection
immediately on diagnosis and repeated the following day and four weeks later.,

(ii) Children under the age 1 year and who weigh less than 8 kg should be given half the
dose for patients of more than 1 year of age.

(iii)  Women of reproductive age should be treated with daily dose of 10,000 LU. of
Vitamin-A. )

3. Treatment of the underlying cause.
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The word sclera comes from Greek word meaning hard. It forms the posterior 5/6™ part of
-ball. Its outer surface s covered by Tenon's capsule and bulbar conjunctiva. Its inner
surface lies in contact with choroid. In the anterior part near the limbus, sclera encloses furrow the
' ) 5 . oo S0
canal of schlemm.' At the entrance of the Optic nerve, the sclera is modified into sieve like membrane,

the lamina cribrosa, Histologically, the sclera consists of three layers, from without inwards episcleral
tissue, sclera proper and lamina fusca,

Inflammation of the sclera

An inflammation of the sclera occurs in two forms:

(2) Scleritis

Episcleritis is transient inflammation of superficial layers of the sclera.
Etiology

(1) Episclericis

L. An allergic reaction to an endogenous toxin,

2. Usually associated with gout or theumaroid arthritis,

Clinical features

B Redness = Photophobia
Episcleritis manifests in wo forms- Nodular & diffuse.
Nodular Episcleritis

B Ocular discomfore ¥ Lacrimation

Circumscribed, pink nodule 2 to 3 mm away from the limbus. It is hard, tender, immobile
and conjunctiva moves freely over the nodule,
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i iscleritis o
Corppe i ammation is confined to one or two quaq
Whole eye may be involve: -
The condition is self limiting

Treatment '
Topical corticosteroids and oral NSAID's.

d but maximum infl
and benign.

Scleritis : fed
d with systematic disease,

Scleritis is a chronic inflamm:
Etiology
Autoimmune collagen disor
Focal hypersensitivity reactin ¢ on
Idiopathic.
Classification
1. Anterior scleritis
(A) Non-necrotizing scleritis
(i) Diffuse
(B) Necrotizing scleritis
(i) With inflammation
2. Posterior scleritis
Clinical features
1. Severe pain 2. Redness

Anterior Non necrotizing nodular scleritis
presence of one or more hard, purplish elevated nodules near tie

ation of the sclera proper often associate

durs like RA., SLE (Systemic lupus erythematosus)

dogenous toxins.

¥ ¥

(i) Nodular

(ii) Without inflammation

4. Lacrimation

3. Photophobia

It is characterized by
limbus with marked inflammation.

Anterior Non necrotizing diffuse scleritis

It is the commonest variety, involving whole sclera or quadrant of it.

Anterior necrotizing scleritis with inflammation

It is characterized by pain and inflammation. The sclera becomes transparent and ecuatk
with uveal tissue shining through it. It leads to anterior uveitis.

Anterior necrotizing scleritis without inflammation (Scleromalacia perforans
are no signs of inflammation. It is characterized by development of yellowish patch of mel
sclera.

Posterior scleritis - It is an inflammation involving sclera behind the equator.

). There

ting

Complications
w  Keratitis

B Scleral perforation =

™ Cararact w  Glaucomd

= Uveits
Scleral thinning known as staphyloma
Treatment &

Topical steroid eye drops e.g. Betamethasone to be applied four times a day.

B Systemic indomethacin 100 mg daily for a week.

e e e
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" Cysts of the Conjunctiva
1. Implantation cysts - They may develop following surgery or injury.

2. Retention cysts - They occur due to obstruction of the ducts of accessory lacrimal glang
34 Lymphatic cysts - are due to dilatation of lymphatic spaces. )
Treatment
i Surgical excision.
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Cornea js transparent, avascular, watch.
outer fibrous coat of the eye-ball. Its horizonta
mm. The cornea js thicker at periphery

(3183, 114)

-glass like structure. It forms anterior one-sixth ofth¢
Idiametre is 11.5 mm and vertical diametre about !

(0.67 mm) than at the centre (0.52 mm). The cornea acts®

rotective / i
:;ans " men;brane aswellas a refracting surface. It has 5 refractive power of about +40D. I
parency of cornea is due to its peculiar lamellae arra

S0 R it of the

epithelium and endotheljum and ‘ ngement, selective permeability ©
av; o 1. . 4

Refractive index of bearagle ] ;;culanry. The centra] one-third is known as the optical 20"

£

‘

branches of the anterior ciliary arteries.

\ division of the Sth cranial nerve.

HETTE AT 87

Structure: The cornea has five layers which from anterior to posterior are:

1. Epithelium: It is a continuation of the epithelium of bulbar conjunctiva and consists

offive layers of cells. The deepest (basal) layer is made up of columnar cells, next 2-3
layers of wing or umbrella cells and the most superficial two layers are of flattened
cells. It is normally replaced within 7 days when damaged.

Bowman's membrane: It does not regenerates once damaged. This results in the
formation of permanent corneal opacity.

Substantia propria or corneal stroma: It constitutes 90% of the entire thickness
of the cornea and is composed of modified connective tissue containing

lamellae
and cells.

Descemet's membrane: It is strong homogenous layer which can regenerate. In

the periphery, it appears to end at the anterior limit of trabecular meshwork as
"schwalbe's line.

Endothelium: The most posterior layer of cornea consists of a single layer of flat
hexagonal cells. The cell density of endothelium is 3000 cells/mm? in young adults

which decreases with advancing age. The endothelial cells contains active pump
mechanism.

Blood supply: The cornea is an avascular structure.

However, it does get some nourishment from the superficial plexus formed by the episcleral

Nerve supply: Cornea is supplied by anterior ciliary nerves which are branches of ophthalmic

Functions: There are two primary functions of the cornea.

1. It acts as a major refracting medium 2. It protects the intraocular contents.
Keratitis

The inflammation of cornea is known as keratitis.
Types
L. Ulcerative keratitis - Here corneal epithelium is not intact.

2. Non-ulcerative keratitis - Here corneal epithelium is intact.
Non ulcerative keratitis

1. Superficial keratitis

(a) Diffuse superficial keratitis (b) Superficial punctate keratitis
2. Deep keratitis

(a) Non-suppurative
(i) Interstitial keratitis
(i) Keratitis profunda
(b) Suppurative deep keratitis
(i) Central comeal abscess

(ii) Disciform keratitis
(iv) Sclerosing keratitis

(iii) Posterior corneal abscess
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CORNEAL ULCER (Ulcerative keratitis)

Corneal ulcer: It is discontinuation in the n..rmal epithelial surface of the corne, B

2. Unhealthy condition of the epithelium as in absolute glaucoma, keratomalacis.
Normal corneal epithel

lium cannot be penetrated by any organism except by diphtheri, baci
and gonococcus. , : Cilly,

A corneal ulcer may terminate in one of the three ways -

{ 1. If the tissue resistance is strong, the ulcer remains localized and ultimately heal
i s.

2. The ulcer penetrates through the corneal substance.
o 3. The ulcer spreads and whole cornea or part of it sloughs off.
' Classification

Ulcerative keratitis can be classified as —
Etiological Classification
| 1. Infective keratitis

| a. Bacterial

b. Viral c. fungal

d. Protozoal
3. Traumatic keraritis

| 2. Allergic keratitis 4. Idiopathic keratitjs

Morphological classification

(A) Depending on location (i) Central corneal ulcer (ii) Peripheral corneal ulcer,
. (B) Depending on purulence (i) Purulent corneal ulcer (mostly bacterial and fungal) (ji
Non purulent corneal ulcer (mostly viral ard allergic corneal ulcer). :
1 (@] Depending upon association of h : (i) Si : ii
e ul:ﬂ_P n of hypopyon: (i) Simple corneal ulcer (ii) Hypopyon
(D)

Depending upon depth: (i) Superficial corneal ulcer (i) Deep corneal ulcer.
Bacterial corneal ulcer : .

bl Bacterial corneal ulcer is an infection of the cornea associated with discontinuity of the corneal
epithelium. 'l.'he ulcer may occur due to corneal abrasion due to trauma,
wear or impaired defense mechaanism.
The pathogenesis of corneal ulcer may
1. Stage of infiltration - In

foreign body, contact lens

be described under four stages.
) this stage, the superficial layers of i i

o : - X yers of cornea show focal infiltration
:Zl:hel?f:m?a;?[q c?lls predominantly polymorphonuclear. The epithelium is edematous and raised
€ of infiltration.It undergoes necrosis and ultimately desquamates.If the lesion i

and does not involy i i i
Seepo oo o e Bowm}arlx s r‘nembrane it heals quickly. In case, the infileration extends into the
1y the cornea, it indicates the progression of lesion

2. St . -

ame;?ie,';[ ;LCCIEH'O“ - The epithelium at the margins of the ulcer swells and overhangs. The
ulcer. The surroundir:nge:,i(j a:cdkpéoﬁclt i;bove the surface giving a saucer shaped appearance to the
the progreat e packed with leucocytes and appears as a grey zone of infiltration. This s

s superficial

3. Stage of regression -
somewhat larger but clean wich s

The sloughed corneal lamellae

are ff ars
mooth floor and edges. cast off and the ulcer appe

89
: K S0¢j
wi i unding corneal tissue. e et . 5 o e
ith necro-sls of surro g q 4. Stage of cicatrization - In this stage, the granulation tissue is formed which is composed of
Etiology ) e irregularly arranged fibroblasts. Thus after healing, cornea becomes opaque at the site of ulceration.
1. Trauma to the corneal ¢pithelium as by foreign body, misdirected eye-lash or conjup, Causative organisms
concretion. Clivy

T I

Common bacteria associated with corneal ulceration are: Staphylococcus aureus, Pseudomonas
pyocyanea, Streptococcus pneumoniae, E. coli.

Symptoms

¢ Pain. .

Photophobia.

Lacrimation.

Blurring of vision.

Lids are swollen.

Blepharospasm: There is tight closure of the eyelids especially in children.
Ciliary congestion.

Hypopyon may / or may not be present.
Iris is slightly muddy in colour and the pupil is small
Diagnosis

Conjunctival hyperaemia.

Fluorescein staining: It stains the margins of ulcer bright green.

Slic lamp examination: Shows irregular margins of ulcer and details of anterior segment
of eye.

Complications - 1. Toxic iridocyclitis. 2. Perforation of the corneal ulcer. 3. Descemerocele.
4. Secondary glaucoma. !

Treatment
Topical antibiotic drops are instilled at half hourly interval in initial stages. Later on frequency

can be reduced depending upon the response. Fortified multi drug combination of antibiotics
are also common. Eye ointments have prolonged action so are applied at night.

Cycloplegic drugs as homatropine 2% reduce ciliary spasm and are used twice a day.

Steroid preparations should be avoided as they retard epithelial healing and promote secondary
viral and fungal infections.

b

Analgesics and anti inflammatory drugs.

General health and nutritional status should be improved.

Vitamin A and Vitamin C are helpful.

Any sepic focus in surrounding tissues should be removed.

Avoid bandage as it increases local temperature, thence growth of organisms.
Treatment of complications of corneal ulcer

0 N O W

1. For secondary glaucoma Tab Diamox 500 mg bd.

2. For descemetocele, paracentesis is done.

3. Pad and bandage for sloughed corneal ulcer. g
4.

Corneal transplant if opacity and blindness develop.

Descemetocele is formed due to bulging of Descemet's membrane in case of penetrating
corneal ulcer.

Paracentesis : It is surgical procedure of drainage of aqueous humour. This is asign of impending
perforation and is usually associated with severe pain.
e
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Etiology
1. Healed corneal ulcer 2. Healed keratitis 3. Penetrating injury to the cornea
4. Operative injury to the cornea 5. Foreign body 6. Corneal dystrophy.

Types

1. Nebular. 2. Macular. 3. Leucoma.

Nebula: If the corneal ulcer involves Bowman's membrane and superficial layers of stroma,
the opacity is termed Nebula. It is faint and the finer details of iris are clearly visible through the
opacity.

Macula: It involves about half the thickness of the stroma. The fine details of the deeper

structures are observed partially.
Leucoma: A thick, white, dense and opaque scar results when almost full thickness of
stroma is involved. Nothing can be seen through leucoma.

Clinical features

« No symptom if the opacity is outside the pupillary area.

»  Visual disturbance if it is in the pupillary area.

Treatment

«  Application of dionine 2% or yellow oxide of mercury 1 % ointment have been reported
to clear nebula of recent origin.

» Keratoplasty in which the opaque portion of the cornea is removed and clear cornea
from the donor's eye is replaced.

*  Tattooing: 2% gold chloride or 2% platinum chloride and 2% hydrazine hydrate
solutions are applied to area with the swab stick one after another, the opacity takes
brown colour. with gold chloride and black with platinum chloride. Excess chemical
is removed by irrigating the eye with normal saline and eye is kept bandaged for 48
hours.
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HYPOPYON CORNEAL ULCER .

(sterile pus in the anterior Cha!‘nber) and

A disc shape
violent iridocyclitis is called hypo

Etiology

Pathogenesis

1.

d central corneal ulcer with hypopyon
pyon ulcer.

d malnourished patients who may be suffering

It is usually found in old, debilitated an

from chronic dacrocystitis.
proteus vulgaris are common pyogenjc

mococcus, Streptococcus,
angerous are pseu!
A typical pneumococcus ulcer is known as ulcus serpen
with infilerating edges near the central part of the cornea.
The clinical features are same as that of corneal ulcer.

Gonococcus and
domonas pyocyanea and pneumococcus.

Pneu
s. It starts as greyish white djsc

organisms; most d

In the corneal ulcer, there is always iridocyclitis due o liberation of toxins by the bacteria
ber via endothelium.

which diffuses into the anterior cham
n is sterile and usually gets absorbed when hypopyon corneal ulcer is treated.

2. Hypopyo.
3. There is outpouring of leucocytes. These cells gravitate to bottom of anterior chamber to
form hypopyon.
Symptoms
»  Pain »  Lacrimation «  Photophobia
Signs
+  Greyish white or yellow disc is seen in the centre.

Cornea is lustreless

Conjunctival congestion _ *  Ciliary congestion

Lids are swollen

Treatment
*  Broad spectrum antibiotic drops are instilled frequently.

Topical atropine is given if the tension is raised.

Associated chronic dacrocystitis should be treated
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Staphyloma is defined as ectatic cicatrix of the cornea or sclera lined by uveal tissue. It
occurs due to weakening of the outer tunic of eye by inflammatory or degenerative condition.
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CORNEAL NEOVASCULARIZATION
Normally cornea is avascular structure except for small capillary loo;?s which are presen;
in the periphery for about 1 mm. Corneal neovascularization is always pathological. Vascularization
interferes with corneal transparency.
Types: Superficial or deep corneal vascularization.
1. Superficial corneal vascularization: Here vessels are arranged in an arborising pattern,
present below the epithelial layer and their continuity can be traced with the conjunctival vessels.

Causes
*  Trachoma
*  Superficial corneal ulcers.
*  Phylectenular kerato conjunctivitis.
2. Deep Corneal vascularization: In it vessels are generally derived from anterior ciliary
arteries and lie in corneal stroma. These vessels are usually straight, not anastomosing and their
continuity cannot be traced beyond the limbus.

Causes

*  Deep corneal ulcer. ¢ Chemical burns * Interstitial keratitis.

Treatment

¢ Treat the underlying cause.

*  Application of corticosteroid drops.

*  Application of irradiation is effective especially in superficial vascularization.
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7.3 Corneal transplant

Corneal transplant, also known as corneal grafting or keratoplasty is a surgical procedure
where damaged cornea is replaced by donated corneal tissue. The graft is obtained from a recently
deceased individual with no known diseases. It is one of most successful organ transplant surgeries. A
healthy corneal tissue is supplied by an eye bank. Keratoplasty aims at attaining normal visual acuity

and protecting intraocular structures.

Indications
To improve visual acuity in diseased conditions like corneal opacity, bullous keratopathy,

1.

corneal dystrophies and advanced keratoconus.
2, To replace inflammed cornea not responding to the conventional treatment.
3. Cometic - i.e to improve the appearance of the eye.

Procedure
Remove circular portion from the centre of cornea under general anaesthesia and replace with

the similar sized circular area from donors cornea which is then stitched.
Types
1. Penetrating Keratoplasty (full thickness grafting).
2. Lamellar Keratoplasty (partial thickness grafting).
Lamellar Keratoplasty - It is done if damaged corneal tissue is mainly located in outermost

50% of cornea. It is less invasive.
Penetrating keratoplasty involves surgical removal of the central two-third of the damaged

cornea. Cornea is removed with trephine and replaced with clear cornea obtained from eye bank.
Healing time is longer. This is the most common type.

Complications
1. Rejection of new corneal transplant. Warning signs for rejection are decreased vision,

increased redness, pain and sensitivity to light.

2. Some degree of astigmatism where cornea has asymmetrical curvarure.

7.4 Eye Bank

Eye bank collect and stores donor's cornea for keratoplasty.
Contraindications for collection of Donor eyes:

1. Corneal dystrophy

Keratoconus

Malignant tumour

Active inflammarory diseases e.g. conjuncrivitis, iridocyclitis and panopthalmitis
Diseases like AIDS, leukaemia and malignancy.

Preservation of the Donor Eye
1. Short term preservation - It is done upto 48 hours. In this method, the whole globe is

preserved in a moist chamber at 4°C in a refrigerator.
Intermediate preservation - It is done upto two weeks. Optisol medium, dexol medium

VoA W

are used for preservation.
Long term preservation - It is done upto 35 days by organ culture method.
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 The donor eye should be removed within 6 b

7.5 Panopbthalmitis

It is purulent inflammation of the whole eyeball. It usual

Etiology
1. Penetrating ocular injury.

ours of death. It should be stom
Stenk

ly starts as an anterior y,, it
]‘;r‘;

2. Post-operative bacterial or fungal infection.

Clinical features
«  Severe ocular pain *
«  Photophobia .
+  Anterior chamber contains blood.
Pupil shows yellow reflex due to puruler

Redness

Treatment
«  Subconjunctival injection of antibiotic eve

« Intravitreal injection of antibiotic
« Evisceration is done in desperate cases.

Marked loss of vision

« Lacrimation
«  Ocular movements are restrig,
Stricte

1t exudation in vitreous.

ry 12 hoursin addition to systemic antibioti,

-8

T T

' e i @ A E W E R o A
8.1 WeTa I W&
WA TER RfaenEE @y agrstumar:)
VTl SYgAysl UTehTfaaia 91 Wafaer: 1311
FaTRm sPeTTdave EfTTeRsad U@ |
e s faumaEgTtaty  wewE: i
T T 17 WER ® B -

1-4. aAfire=z 5-8. sy 9. TEiE e
11. gafye 12. a@AYEa 13. eI
15. srmfrd 16. fatm 17. fausd
e 3 16 wEm AT FL B
| s o ER 2. AW AW 3.0 wdiuE
5. qEvEg 6. fomfisa= 7. oy
9. wEw A 10. AW AWER 11 TRIEE
13. WONE SfOE 14, SfWUEREE 1S, SWIw SO
AfiTerE AT HEATRTERRUT

T 7 TR, Fa e |

T sTERREToTuRaTy, Biis

m:mﬁmaﬁaﬂnaﬁwémmﬂﬁﬁi.mﬁwaﬂ

| I A A e @ v @ fafee w U

10.
14.

® &

16.

(G334 6/3-4)

i ifEyars
Frdrar

Fh AER

Y[RITETaTER

(g34. 6/5)
fea = fog,

Scanned with CamScanner



: frqpenvira: s & AraraT g1 WAt (337, )
S e Az § 93 4§ geifagaq 95, SHgee, WHed (Hypersensitivity), Terd (Forcig,
body sensation), T&Yal 1 Ffe4, fax  drer, 79 &1 @ a1 (Ocular dryness) T8 3t § ‘nrm
g Frered &

AT TR AR SeiEAn S fyeeeE  AaEptuTaET)

QT v viaweeny] wen v PR gegeeEa wdum

stgmeTfeTTty eh: weAfartaey ferditvarrm W shrer.-

(ARIA 15713

¢
i

8.1.2 v arfirers

m‘i;::m R T Cr TR — drmargt

Ul

wfew)

(g3.4. 6/8)
am:}qﬁm_'w’m-’hW§mm?,

Rl o g 8

i faud feard @ € qw fuaa sifiors

(JZE3IA 15/10-11 )

ﬁ'ﬁﬁﬁiaﬂ?ﬁﬁam3mfi
s, fafeomt sy frmen 31

I8 FHA WA oy )
8.1.4 Taaw firer=

mﬂmvmsz‘aﬁmﬁl

W\. N = A T waf=n (F34. 6/9)
W3““"‘?‘“““““”‘“*3ﬁﬁwa.ﬁ@mm%,aﬁmﬁﬁmﬁ
* TR
Tg @S 1w emfy @

TR Serayoy T2 T e

. (JAE3IA 15/12)
T AR W e 3y e ¥ am

ar el 3 ¥, site A we, W e
aeqd fradt ¥ ol fow s @ ww fre 3 P

fafean

WY W =Y R gy
HAGUET T B AN (317 3. 16/)
sfer= @ e § dem osn, e e s Tvaw S T A s | 9 1w
TRTREMHANEITY Fergtermy
ERIGCEREC L ie syt
T g Ae-a: | (3 & 3. 1672)
W TwR & Aer= § <R, wiwg, e, g S am g w k@ e s

T AW T7 A9 I, 3o, qfE, @il wih, Teed, TR, o< ot dvwa @ s

et atfirer= aft arfim & fafwman

Qe et wrandiradiedn @efmr aar fador deRqirn
e dgatuya wae Sfatad adt: quev givvekn
TEeRES: fratatia = (g3a. 9/3-4)

g qon s @ difeq 0§ T T @ Tl B, B F - 7 fawm w0

ﬁ“*“ﬁﬁ?ﬂmmam,m,w,m,mmmmm
mmmmﬁm

Scanned with CamScanner



100 mm%r
frerer sifrer aitt arfemer fefemat
e dfie Sfe TS g FwE
STgu: mmﬁﬁamf?ﬁ ferar (37, 10y,
ﬁﬁmaﬁwwﬁﬁaaﬁﬁuﬁmﬁaﬁwﬁiﬁilw,m,m,msﬁ{%
forerd =1 wifq fafren +X
Wwﬁwmmmmquﬂww%hy
mﬁaﬁwﬁzﬁf@mﬁwaﬁw,WHmmﬁmwél
me,m,m,ﬁz?ﬂﬁéwﬁl
o aifirerg ot arfmey ferferan
T ST Yggr e R Heror
AETEEEE FeuanT: HaemeE i
s sySAITRAeT e Bal: TEURar:|
THETe@eT=TEAduT WTAaiegd Jord Ml
AT WATEfg qegerwil 9 FIfd IEH)
erUdieaeehlueaE: 11511
w@E faEsARaarsTod Al ey EtRTSRS: I (3. 11/3-)

FHA AR T Afeme 7 farEa F @A, g T, @S, YHUH, T, wy
Fad, T A | T e F SARARH, T e SR S9AUU 1 WA H eyl zh
9N dH-01 57 & SR R IWFT FRIYERE fagd &1 9 F TR0 F% T o
T F1HH FI G, TG, 7, H B WA F et A, W, G (399%) R g
T W AN FE k
A TAER Tt gt ek 7y @ o
T aife it arftme ferferear
o T fatad faedy e whee faar fadseagt eI
Wﬁmw%wﬁmrﬁﬁﬁwﬁmﬁa}mtﬁﬁﬁmnn
fafemr weems formd faviern) Stafmfoa foagaa affa 1sn
(g34d. 12/3-5)
aﬁmgﬁ?:ﬁ\@fw—v{,mﬁw,ﬁﬁmmﬁnﬁmﬁﬁaﬁﬁaﬁﬁﬁﬁmwﬂwﬁw
aku meaanwmfwmmwwﬁmﬁaﬁmfmmmm
FI T foau ferifets sty @ fag o S @ W g ) ‘
LR e I L D T ——,
Al GETH: I (gsa 126)

e

of the lids and anterior par of the

i A

e
, AR, T, v, N{

- AU -, TE F e,
" A W o TEA 2 ‘ h
<ent, vascylar Mucous mempby.

cye-ball .
Parts. It consists of f“”"wing Pam-P‘O the limbys,

Ffqer= &7 Conjunctivitis

Conjunctiva is ¢, In, trans|
h .
ane which covers the undersurface

Palpebral: It covers the under surface of both upper and |
t and lower lids.

ce of the eye ball,

Fornices: These ar.
: are folds of :
the conjuncei
membrane. from the | Junctiva formed by the reflecri

ds to the eye ball. Tt is loose bug thick T:C“On oF thefpmicous
membrane.

Bulbar: It covers the anterior syrf,

Conjunctivitis

Conjunctivitis is the i i
inflamm, junc
ation ofcon}uncnva characterized by hyperaemia and disch:
Y hy scharge.

N

Fig. 5 - Conjunctivitis
Classification
Etiological classification

1. Infective: Bacterial, viral, fungal 2. Allergic Conjunctivitis

3. Traumatic Conjunctivitis 4. Irritative Conjunctivitis
Clinical Classification

Acute catarrhal or mucopurulent conjunctivitis
3. Chronic simple conjunctivitis

Acute purulent conjunctivitis
5. Membranous conjunctivitis

Angular conjunctivitis

. . it
Pseudo membranous conjunctivitis 7. Follicular conjunctt

9. Ophthalmia neonatorum

® oA =

Papillary conjunctivitis o
iviti ibed below:
Some forms of conjunctivitis commonly seen are descri

_
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(Conjuncti bacterial conjunctivitis chnracfenzed b my

e of a\c‘:;‘wd]J ¢ from the cye. It is contagious anq "flc,,wd

lent discharg K

Acute Mucopurulent
. mon typ!
] ¥r is the most C"’: mucopurul
conjunctival hyperaemiz 21
limiting disease.

ats : Sta ococcus and Pneumococcus.
Causative g hylococcus, Strept
Agents : Stap!

Symptoms .
+  Feeling of foreign body sensation.
«  Mild photophobia.

*  Mucopurulent discharge from eyes.
e Coloured halos.

o Slight blurring of vision. .
Sticking of lids together particularly after the night sleep.

.
Signs
*  Conjunctival congestion.
¢ Chemosis.
Treatment
*  Frequent washing of eye with warm saline or clean water,
*  Frequent instillation of antibiotic eye drops. A
s Purulent conjunctivitis (Acute blenorrhoea) - The condition is marked by profuse pury-
* lent discharge commonly caused' by Gonococeus. It occurs in two forms: 1. Purulent conjunctivig
of new born (ophthalmia neonatortim) 2. Purulent conjunctivitis of adule:”
Clinical picture: It can be divided into three stages:
L Stage of infilration: It Lasts for 4 o 5 daysand is characterized by :
*  Painful and tender eye-ball, '
¢ Chemosad conjunctiva
¢ Lids are repse am swollen,
* Disharge b wareey o anguino.
* Preguniculy baph nodes are enlargad,
::::::i‘*:ﬁ:; ;x ::u.\ a fith dav and ‘i\ chancrerizad by purulent discharge. Othet
- iy }“_ N D enson in the Bidy iy dovreasad,
xhﬁrryai a:ﬁ‘i d::-}:f r];un});f this stage, PN i decreasad, Conjunctiva remains rad and
3 ¢ diminiha Mowdy,

1 o
atmenr, AT to acye i Y 0L conjunpe nin,
1 U Mg Puiilong ety

Acure mcmhr.»xumx.\ (‘nninm it
Ly an acy i P 5
1 e l::”ulmnln\
L Ao of
he con N ¢ RARLITI FTO |‘l.ll.l\h‘l 1 \ 1 '
he oy Juhctiva, | Al by ihe lmm.umu o e membran

I G W Cony, Wicin, A 2y
sl by Cony o LI \'l, hl'l(lil
N

Fdm AT
Clinical features
The dis

diph[heria.

Thrce stages are:
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1. Stage of infiltration
*  Severe ocular pain
e Scanty discharge
Lids are swollen and hard
»  Conjunctiva is red, swollen and covered by thick greyish-yellow membrane.
e Pre-auricular lymph nodes are enlarged.
2. Stage of suppuration
*  Dain decreases
*  Lids become soft
¢ Profuse discharge
*  Sloughing off the membrane,
3. Stage of cicatrisation: The cicatrisation of conjunctiva may lead to xerosis and entropion.
Treatment
e Anddiphtheritic serum (ADS) and pencillin drops 5000 unic per ml are frequently instilled.
¢ Intramuscular injections of antidiphtheritic se;um 10,000 units and crystalline pencillin
S lacs unit are given 12 hourly.

* To prevent adhesions (symblepheron); contact shell should be used.

Acute pseudomembranous Conjunctivitis: It is characterized by formation of
pseudomembrane which can be casily pecled off leaving behind intact conjunctival epithelium.

Treatment: Similar o mucopurulent conjunctivids.

Simple chronic conjunctivitis: The condition is characterised by mild catarrhal inflammation
of the conjunctiva. It often occurs as a continuation of an acute conjunctivids in absence of adequate
treatment.

Causes

* Chronic exposure 1o smoke, dust ete.

* Concretions, misplacad eye-lahes.
¢ Nawal infections.

s \l(l.ll\‘ll( divordan.,

* Buaon of wliaction,
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Symptoms
e Burning sensation.
' Heaviness of the cyes:

k efl.
«  Difficulty in keeping the €75 P

*  Scanty mucoid discharge on the canthi.
e junctival vessels.
i ior conjunctiv: ‘
»  Congestion of posterio - ofpalpebml -

o Mild papillary hypertrop '
The s:rffcc of conjunctiva looks sticky.

Treatment .
+  Elimination of the causative factor.

icati ibiotic drops.
o Frequent application of antibiotic drop:

i i junctivitis)
junctivitis (Diplobacillary conju N ' ’ |
Angular conj ic conjunctivitis characterized by excoriation of the skin of the lid marg
Itis type of.chmnlcdc;’ ;wo,ax - Axenfeld Gram -ve diplobac.dh, fxrrangedhmﬁ R d‘ln "y
atangle. T.hc d;ff,c:i:tfsc:l:;m:;yﬁc enzyme which macerates the epithelium of the lid marging,
The organism li

Clinical features
o Itching.
¢ Burning sensation.
+  Discomfort.
¢ Redness in the angles of eyes.
+  Slight mucopurulent discharge at the angles.
Treatment
¢ Oxyretracycline eye ointment 1% 2-3 times a day.
* Zinc lotions 0.125-0.25% or zinc oxide ointment are also effective as they inhibi
proteolytic ferment.
Simple Allergic Conjunctivitis
Itis the inflammation of the conjunctiva due to allergic reaction. The conjunctiva s ten time
more sensitive than the skin to allergens.
Etiology
Exogenous allergens like pollens, vegetable and animal dust.
*  Endogenous allergens - Bacreria| protein from a septic focus particularly due®

staphylococcys,
Symptoms
¢ Iching is the most progg;
minent . . it
* Irtitation p feature of allergic conjunctivitis.

Lactimariop, *  Photophobia.

incidence.

IgE.

papillae

wAT I

Signs

*  Marked hypcracmia of conjunctiy,
e Chemosis of conjunctiy,
* Watery mucoid dischargc
* Oedema of lids

*  Eosinophils in conjunctiva| smear,
Treatment

*  Elimination of allergens

*  Vasoconstricror €.g. adrenalin

¢ Antihistamine drugs (Antiristj

¢ Disodium cromoglycate 204 i
*  Steroid eye drops should be avoid

severe cases.
Vernal Kemtoconjunctivitis (VKC) or spring catarrh
It is recurrent, bilateral allergic ir

Etiology

It is a hypersensitive reaction of the conjunctiva to €xogenous allergens and is mediated by

Age and Sex: 6-20 years, usually boys,
Season: Usually prevalent during summer and subsides in winter,
Symptoms
*  Itching is the most common complaint.
*  Thick, white mucous discharge
*  Burning sensation
*  Foreign body sensation
*  Lacrimation
Types
*  Palpebral form
*  Bulbar form
*  Mixed form.
Palpebral form
It is relatively more common form. It is characterized by the presence of hard, flat topped
separated by furrows, giving a cobble stone appearance.
The colour of papillae is bluish white.
* Eosinophils are present in conjunctival smear

*  White ropy discharge.
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Fig. 6 - Vernal Keratoconjunctivitis Cob

Bulbar form
*  Dusky red triangular congestion of bulbar conjunctiva in palpebral area.
o Gehiinous thickened accumubation of tissue around the limbus.
»  Discrere, chalky white, superficial raised spots along the limbus (Tranta's spots).
Mixed forme It shows combined feature of the both types.
Treatment
*  Frequent instllation of steroid drops e.g. 0.1% dexamethasone.
¢ Disodium cromoglycate 2% drops 4-5 times a day.

*  Non-steroidal antiinflammatory drugs [NSAIDs). e.g. indomethacin, diclofenac can be
used for long time. ’

* Recently topical cyclosporine 1% has been found to be uscful in steroid resistant cases
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Glaucoma is a group of conditions that haye 5 chara,
isual field defects and elevated intraocylar Pressure,
3 . 3
Pathophysiology of glaucoma revolves " .
A P humous - 1 deriveg ¢ €S around the 2queous humgy circulation,
ueous hu - 1t s derive, rom th, Sl . - e
—n?c S Bemgria andito e.plasmn With-in the <apillary network of the ciliary ‘
< its rzln:lgearcinaﬁr ¢ of dynami ilibri
process. e ) ' " ! state of dynamic equilibrium and thus
maintains normal intra ocular pressyre (0P) which fanges between 12 ang 20 mm Hg, The normal
outflow is by two routes:
1. Conventional route (Trabecyly, outflow): Abour 8004

"0 of the outflow s through this
umour flows to he posterion

Ctetistic optic neuropathy associated with

route. The aqueoys hi N i
hamber vi q " mber. It then flows into ancerior
chamber via pupil ang Ihrnugh the canal of schlemm draing to the episcleral veins,
2. Unconventional route (Uveosclera] outflow): Ao, 20% of outflow is by this route.

This is ‘hL: ;\L‘co(nd accessory exig (hmugh the ciliary body into the suprachoroidal
space and is drained by venous circulation of the ciliary body, choroid and sclera.

i it {

i } el Ve

(/z :

163k
[ -
I o "'j.‘ -
[ it ? ’,““"i L
! , Ciliary Body Aqueous Floy

Fig. 7- Outflow pagy oF Aqueous Humour iy the Human Eye
Angle of Anterior Chamber
It plays an important role in the process of aqueous drainage, from anterior o posterior, it is
formed of the following structures:
L. Schwalbe's line (Prominent end of Descemer's membrane of cornea)
2. Trabecular meshworls, .
3. Scleral spur
4. Anterior most part of the ciliary body
5. Root of iris. )
Clinicnlly the various angle structures can be visualised by gonioscopic examination.
Classification
1. Developmental glaucoma )
(@) Congenial glaucoma (Buphthalmaos) (b) Infanile glaucoma

2. Juvenile plaucoma
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G) E cative tests
ucoma (POA Provo!
- Pri open-angle gla G m test : The patient :
Z Prrilmary angle-closure glaucoma (PACG) A £ .D:;l:ZOI.O.P. more ti:r:esn :Snf)f; ;c{i " COmplerely, dark room f
5. Secondary glaucoma birch or during the fors g of :4yd fatic Test : The patients eye ; d'lg SIS posive, or half an oy, I there
& i ar birth 0 . o . . Ye 1s dilated v .
Congenital glaucoma mamfis‘:n first few years of life: than 8 mm of Hg, the test is posiciye, With wegl Mydriatic, If ——
wi I
Infantile glaucoma 0CCUE ¥ and 16 years of age- ‘ primary closed Angle Glaucoma (PACG) e

Juvenile glaucoma occurs a1 slowly progressive t;;:ni ,:]E;::Il;: h,: —

i Primary open 3“51‘ 7’;"":’;:{““ It is more common than primary ang| Stire Rhu(”n]‘ |
1 with elevated LO.P. and visual fic o b
and affects during 5-6th decade mainly. |

i ition in which the j
This is a cond he intra ocyla, Pressure i p,
of the aqueous humour by closure of

Predisposing Factors

¢ is a chronic,

aised as 4
esult of i
3 natrower angle Fobstruction rg the

l .‘ | f the anterior champey
o ular pressure increases dy, } |
3 is not clear. The intraoc P! Cto g |

il 1 Exiology-The ctiology of I‘Olf\C :becular meshwork due to trabecular sclerosis and Jogq o | « Iris common in Sth-Gth decade.
i across the tra g SS o |
i £ crease in the aqueous outflow across fe IX « Women are more prone than males
s e ine. o a, myopia, dil. | .
’ i;;i i cells. Rk fcrors of POAG include IO, age. race, family history of glaucoma, myopia, digh, tes apg | o Usually bilateral.
if 5 iISK . . 5
I the hypermetropi .
( hypertension. o Usually the )P. . pic eye with s‘hnllow anterior chamber
| Clinical features- ic and patients have non specific ¢ . i More common in anxious persons with unsable Vasomotor system,
{, The disease is insidious and usually asymptomatic an patients have specitic UA)'."P]‘"”“ | Clinical features
! | i £ mild intensity and frequent changes in presbyopic correction. Inicially, the " is divided i .
g such as headache, eyeache of mild in ?’ orich The clinical course is divided into follo\vmg stages:
. . ) " uggish. L
i H } pupil is briskly reacting to light bur later becomes slugg 5 Prodromal stage 2 Stage ofco ) N
Eid The diagnosis depends on . 8¢ of constant instabiliry
" ”f);" P ‘ 3, Acute congestive stage 4. Chronic closed angle glaucoma
Raised 107 5. Absolute glaucoma

- Cupping of optic disk
T - Visual field defects
An intraocular pressure of more than 21 mm of Hg on more than one occasion and there ‘
L could also be an asymmetry of an intraocular pressure of more than Smm Hg in the two eyes. * Coloured haloes due to corneal dedema
1 >
| * Mild headache

The optic disc changes include :

Prodromal Stage

*  There are occasional attacks of rajsed intraocular pressure with blurring of vision.

L L. Vertically oval cup due to selective loss of neural rim tissue in the inferior and superior poles. | *  Theeye remains white j.e. without congestion even though there may be transient sudden
i The tissue berween the cup and disk margin is known as neuroretinal rim. Normally it his rise in L.O.P. upto 40-50 mm Hg.
i orange color. The rim is widest in the inferior disk regions followed by the superior, the nasal and the Stage of constant instability \

al disk regi N’ i i
temporal disk region (ISNT rule) *  The attacks of raised 1.O.P. are more frequent and occur with regularity.

*  Exaggeration of normal diurnal variation of intra ocular tension so that the intraocular
Pressure is raised in the late afternoon.

; 2 Splinte: B ; isk i 1 i il
] 2. Splinter h.xv.morrhasg may be seen on or near the disk in approximately one third of the
glduf”ﬂ]d[()us P.“ien!&

3. Asymmetry of the cups.
_ Asymmetry of cup/d
70% of patients with POAG.

Acute congestive stage

sk ratio greater than (.2 between the two eyes js generally seen in nearl .

Profound diminution of vision

Intense ciliary congestion

* Intense pain which radiates along the branches of the 5th nerve.
Rainbow colored haloes around the light.

Lacrimation, photophobia

Pupil js semidilated.

Optic disc is oedematous and hyperaemic.

5. Pallor areas on the disc,

6. Pulsation of ¢, retinal arperj
1 Atetiols may be seen 4 i i
7. Nasal shifting of retiny] ‘ i i

i vessels whj |
f (Bayoneting sign) s which have the appearance of being broken off at the marg"

{

o
|
{
]
{

|
P
|
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: wdﬂd mded‘mmaf:c acute angle closure of p th.e AR coses gradua”y
This stage can develop cither fmgle dlosure is known 2 Creeping angle closure,  ’ %

orrh o2 fPOAG. I
TOP rises slowy. A gradual 25ympro™ ma resembles that Tt pres
7 : chronic angle closure Sla:;’c;and characteristic visual field d efec[:_n t5q

inical picture of A
few sym:::g::] ::::deme rise of IOP, opticneuropd
Stage of absolute glaucoma
»  Phe eye becomes painful
+  The antérior ciliary veins 2
The anterior chamber is very shallow.
The cornea is oedematous and may deve
The iris may show atrophic patches.
The pupil is dilated and does not reac
The optic nerve head is deeply cupped-
TOP s very high and eyeball is stony hard.
Treatment-

The treatment of glaucoma dep .
cannot be cured but it can be controlled. Eye drops, pills,

used to prevent furrther damage.
Types of eye drops-

1. Prostaglandin analogue-These increase the flow of aqueous humour out of the eye whig
reduces the pressure within the eye. These eye drops are usually used once a day. Side effects includ.
+  Blepharits
*  Headrehes
+  Iris pigmentation

and blind.
re dilated.

lop epithelial bullae (bullous kefafopathy)

¢ to light and accommodation.

ends on the nreure and severity of each case. In genery ;
laser procedures and surgical operations ar;

s Eyepainand irritation
* Dryeyes
¢ Sensitivity to light
+  Conjunctival hyperaemia
Some types of prostaglandin analogues include :
Latanoprost Travaprost Bimatoprost
: Beta-Blockers-They reduce intra ocular pressure by slowing down the production of aqueots
umour in the eye. They are used once or twice a day and can cause side effects such as:
*  Burning sensation *  Dryeyes
*  Itchyeyes. j
However, they should in pati i i
s y should no be used in patients with bronchial asthma and cardiovascular prob-
Some type of betablockers includes.
Timolol maleate-is a non i
o select 2 i
ministered twice daily. tive beta-blocker used jn 0.25 or 0.5% cencentration and ad:
Levobunolol-is a nonselective bea-b),

Betaxolol-is a selective eta blo er which blocks ma.mly the b -recey
bet: b ck \“Teceptor.

Carbonic anhydrase inhjb; 1
) ! tors-Th
which re) i ey reducc thy i |
reduces intraocular pressure, These drops are usc; :rl::szl;i}?faql.mous humour P roduced W
Of three times a day and may cause:

i
|

|

113

A bitter taste in mouth .
« Drymouth . .
. Carbonic anhydrase inhibitor may be ad
ponic anhydrase inhibitors include :
Acetazolamide-It is ge;nerally administered orally in doses of 25 . .
anagement of acute congestive glaucoma. Sustained s of 250 mg four times a day in the
ffect. Darenteral acetazolomide can be
Dichlorphenamide-(Daranide)
!;o};scj,;g;;sduranon of time and is given 50mg twelve hourly.
Dorzolamide hydrochloride (29)
It is administered 3 times daily. N
Brinzolamide (1%) is used 2-3 times daily.
Hypcro;motic agents-They are of great use to trear acute fc
/dmwing the water out of the eye and reduce the IOP. These mcdicationso x[nr?;z(;:fcgljsa:dc zaﬁg:sz :scthlz'
have significant side effects such as nausea, fluid accumulation in the heart or lunes (Congestive heart
failure and pulmonary edema). Their use is prohibited in patients with uncontrog“:d dia%)ercs heart,
kidney or liver problems. The commonly used hyperosmoric agents are glycerol, mannitol and isos,orbidej
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Uveitis is the inflammation of the Uveal tract. The Uveal tract is divided into 3 regions-
. ciliary body and choroid. For clinical use, the terms anterior uvea (i.e, iris and ciliary body)
:md posterior uvea (i.e. choroid) are commonly used. Anterior uveitis is an inflammation of front
1t of the uveal tract; it includes inflammation of the iris (iritis) or inflammation of the iris and
P liary body (iridocyclitis). Posterior uveitis is an inflammation of the posterior part of uveal tract
Yy ) " . e . - ’ o gere X
behind the lens of the eye. Itincludes inflammation of the choroid (¢horoiditis) or the inflammation
of the choroid and retina ( chorioretinitis).
Uveitis
Uveitis may either persist for a short duration (acute) or for a long duration (chronic).
Anterior uveitis is classified as either granulomatous or non granulomatous. Uveitis is
serious disease and may cause vision loss.
Causes

«  Trauma o Allergy * Impaired immune mechanism.

+ Cornealulcer +  Herpetic infection «  Intraocular malignant tumour

Symptoms
Redness .

»  Severe pain . Photophobia

¢ Lacrimation + Defective vision
Granulomatous Uveitis: It is characterized by the formation of nodules at the back of
cornea and iris. The eye is mildly inflammed.

Non-granulomatous Uveitis: The cells on the cornea are smaller and there are no masses
on the iris. This is a painful condition.

Signs

* Ciliary congestion + Corneal oedema

*  Keratic precipitates (KPs) are proteinaceous cellular deposits occuring at the back of
cornea.

*  Aqueous flare: These are dust like particles in anterior chamber. They are seen with
beam of slit lamp. '

* Hypopyon: In severe cases of iridocyclitis, hypopyon is present i.e. pus in the anterior
chamber.

Loss of normal pattern of iris
Iris appears muddy.
*  Synechiae: Adhesion of iris to the adjacent structures.

Pupillary reactions become sluggish. "
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Treat the underlying cause. )

Mydriatic drug e.g. 1% atropine drops 2-3 times 2 day.

a. Topical 0.1% betamethasone eye drops 4-6 times a day.

b. Systemic ¢.g. Dexamethasone orally four times daily for 1-2 weeks.
Analgesics: They are useful in relieving pain.

Heat application reduces pain and increases blood circulation.

Posterior Uveitis
There is inflammation of the posterior uveal tract.

Etiology £
¢ Same as anterior uveitis

Symptoms

¢ Defective vision * Photopsia .
Black spots floating in the front of the eyes.
Micropsia (Small image than actual size)

*  Macropsia (Larger image than actual size) :

Positive scotoma i.e. perception of a fixed large spot in the field of vision.

Metamorphosia (Distorted images)
4

Signs
¢ Vitreous opacity
Yellowish areas with ill defined edges are seen deep to retinal vessels.

Treatment
Same as anterior uveitis,
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Phthisis bulb
It is shrinkage of eye-ball due to markeq hypotony (low tension).

Etiology
1. Perforated corneal ulcer,
2. Penetrating corneal injury.
3. Destruction of ciliary body as in chronic iridocyclitis.
Clinical features

1. No perception of light.

Treatment
Enucleation and application of the artificial eye.

2. Eye-ball is shrunken 3. Cornea, iris are visible clearly.

Proptosis
Itis defined as an abnormal forward displacement of the eye ball beyond the orbital margins

With the patient looking straight ahead. The term proptosis is synonymous with exophthalmos.

Classification

Unilateral, Bilateral, Acute, Intermittent, Pulsating.

.Causes of unilateral Proptosis
¢ Congenital
*  Tumour of the orbit
*  Varicosity of orbital veins.
*  Endocrinal disturbance e.g. Grave's disease.

s Traumatic
Paralysis of the extraocular muscles
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Causes of Bilateral proptosis l
*  Developmental anomalies of the skull e.g. Oxycephaly. .
*  Cavernous sinus thrombosis *  Endocrinal exophthalmog
¢ Malignant tumours.
Causes of Acute proptosis
" e Orbital haemorrhages.

Causes of Intermittent proptosis

e Recurrent orbital haemorrhages. e Vascular tumours.

Causes of pulsating proptosis

¢ Cartico-cavernous aneurysm i.e. communication between internal carotid g

nery anq
cavernous sinus.

*  Saccular aneurysm of ophthalmic artery.
’ U Clinical Examination

The patient is made to sit in front of the surgeon with head slightly tilted backwards and
the position of apex of each cornea is compared on both sides.

Hertel's exophthalmometer can be used for this; a hand held instrument that rec

ords the
position of the anterior corneal surface relative to the lateral orbital rim.
Clinical features
¢ Corneal exposure. *  Lid retraction B Restriction of gaze,
* Diplopia. .

Conjunctival congestion.
Visual loss [in case of optic nerve compression].
Treatment

Optic nerve compression should be relieved promptly with the radiational therapy.
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XEROSISOFEYE
1t is dry, lustreless condition of the conjunctiva.
Etiology
1 Deficiency of tears (Commonest reason of the dry eye) e.g. Sjogren's syndrome.
2 Deficiency of conjunctival mucous which can be due to deficiency of Vit A.
3 Insufficient resurfacing of the cornea such as in paralysis of lids.
4. Irritating corneal surface e.g. as in healed corneal ulcer.
5. Abnormality of lipid layer.
6. Visual display terminal sy;ldrome (VDTS): It is usually seen in persons wearing
the contact lens and users of computer.

Symptoms
L. Irritation in eye 2. Burning sensation 3. Discomfort
4, Impaired vision in case of involvement of cornea
Types
It can be divided into two groups:
% Parenchymatous Xerosis: In this type, there is cicatrical disorganization of the

conjunctiva due to undue exposure to air as present in facial palsy or it is seen if
cases of burns or membranous conjunctivitis,
2, Epithelial Xerosis: It occurs due to hypovitaminosis A. It is usually a part of

. -Xerophthalmia. There is presence of wrinkline. pi ’ ickening of the
conjunctiva, nkling, pigmentation and thickening o

1
%
]
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Complications
2 Corneal ulcers
Investigations
% Fluorescein staining; abraded areag are mark,
E Schirmer test I: It measures the rate of tear fo N g'reenl
The value less than 6 mm after 5 minutes js o,
Treatment
1. Treatment of the cause

2 2. Use of artificial tear
peinstilled at frequent intervals,
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eaning water fall,

EIOWS in size continuous ife and in th; itis uni
lens grow continuously throughout life and in this respect it s unique among the
gate and new ones form, the older ones are pushed towards the

lens so that the youngest lens fibres are the 1.0t superficially located,

athogenesis of cataract-

ct is caused by the degeneration and opacification of the lens fi

bres. The loss of trans-
curs because of abnormalities of the lens fibres. Any factor, physi

cal or chemical, which

intra and extra cellular equilibrium of water and electrolytes tends o bring about opacifi-

Fig. 8 - Cataract
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' Long term exposure ©0 oy ﬂgi;kt&
'~ Secondary et of discses uch ¥
+ . Coagulation of proteins.

Classification
+  Congenital & Developmental catardct
e (ii) Traumatic cataract.

(iv) Electric cataract. (v) Toxic catargey,

(i) Senile cataract.
(iii) Radiational cataract.

Morphological classification

(i) Anterior capsular cataract.

(iii) Supranuclear capsular cataract.
Congenital and Devclopmenta]'cataract
It is present at birth or in early childhood.

Etiology

o Maternal malnutrition.
Clinical features

¢ Diminished vision

+  White reflex in the pupillary area (Leucocoria).
«  Plane mirror examination depicts black shadow against a red background in case of

(ii) Posterior capsular cataract.
(iv) Nuclear capsular cataract.

o Maternal infection. » Deficient oxygenation,

ISC (Immature senile cataract).

Clinical types

Punctate or blue-dot cataract: It is most common variety in which multiple, small, opaque
and scattered dots are seen.

Zonular or lamellar cataract: It is characterized by the opacity of one zone of lens fibre
while the rest is normal.

Coronary cataract: It commonly occurs at puberty. It is situated in the deep layers of
cortex and superficial layers of nucleus. There are multiple club shaped opacities near the periphery
of the lens.

Treatment

* No tmtmer'nt is required if the vision is good .

;m"(if’:ﬂ:; bﬂ;}::alls C;ﬁact should be rcmove'd earliest.

T monest type of acquired cataract.

Cortical (soft cataract)

Nuclear (Hard cataract)
Cortical cataract is of further
Cuneiform (70% of cases)
Cupuliform (5% of cases)

WO types:

:

- e ——— N
C]inical stages -

ellar separation: i .
Stage oflam p on: There is demarcation of cortical fibres duer ion by fl
< 0 separation by fluid

1. . demonstrat i )
wich can .be o ed on slit lamp examination, The hydration .
refractive index of the cortex. These changcs are reversib|e. causes change in the

Stage of incipient cataract: Wedge sha
2 lens with the clear areas in between,

Intumescent (Immature senile catarace);
3 opacification of lens. The lens appear greyish
shadow is seen.
Mature senile cataract
white in colour.
Hypermature senile cataract (HMSC): When the macure
of hypermaturity develops. Two types are:

ped spokes of opacity appear in the periphery of the

Pr(;]grcsswc hydration causes swelling and
white but clear cortex is still present so iris

(MSC): The entire cortex becomes opaque and lens become pearly

cataract is left untreated; the stage

f * Hypermature morgagnian type: The w i cter liqui

® m;);pky Nucleus is siajl, brogsish and si}:;(l:l::::\:;l sl

(ii) Hypermature sclerotic type: Cortex becomes disintegrated and the lens become
shrunken due to leakage of water. The anterior capsule is wrinkled and thickened. Iris
becomes tremulous (Iridodonesis).

Symptoms

¢ Glare: Intolerance to bright light. ~ +  Polyopia: Doubling or trebling of objects

*  Coloured haloes * Black spots in the front of eyes.

» Distortion of image

*  Diminished vision: Itis progressive. The vision is reduced to hand movement or projection
of rays in advanced stage of cataract.

Signs

Iris shadow: It is the shadow of the pupillary margin on the lens. When an oblique beam of
light is thrown on the pupil, shadow is formed; until a clear lens marter is present. Itis sign of immarure
cataract. When the lens is completely transparent; no iris shadow is formed.

Visual Acuity: Vision is diminished. In case of mature cataract, vision is reduced to perception
of hand movement.

Oblique illumination examination: Shows the colour of lens in the pupillary area. Greyish
appearance of lens is seen in the case of immature cataract. Pearly whice appearance of the lens is seen
1N mature cataract,

Plane mirror examination: Plane mirror examination done at distance of Im shows black
shadow against a red background in case of immature caaract. No red glow is seen in mature cataract.

. . . . 1 cope
e Distant direct ophthalmoscopy: Distant direct ophthalmoscopy is dor:; by ophrhalmosh P
i . Mature cataract shows
‘distance of 22 cm, Immature cataract shows black shadow against red glow.

no red glow.
: ical fibres
Nuclear cataract (Hard cataract): There is sclerosis of Ccn(r:.ll nuclear ﬂ:rels but cox:al::.lb :own
i M transparent, The nucleus becomes cloudy and obstructs the light rays. T °,°::;£ :; diBiings
r hfkdue to deposition of melanin pigment. Iris shadow is present. The vision is

Unting o perception of light.
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5 Comé]iated cataract: It occurs as a result of pathology in the eye. The opacity ar firse Stargg

s Traumatic cataract: Perforating corneal injuries and concussion cause traumatic Catarge,
is present in the posterior cortex. ' . .
Rosette GD:;C;:“;’;C( The sng\?/ flake opacities appear in the cortex causing rfulky white appearang,,
Cataract due to Drugs: Long continued application of powerful miotics can cause lemicu[ar
opacities under anterior capsule. . ey y
Treatment: Surgical procedure can be of two types: (i) Intracapsular lens extraction (ICCE)
(ii)‘ Extracapsular lens extraction (ECCE). ) ) ) ¢
Extracapsular cataract extraction: In this technique major portion of lens is rcmoYEd leavip,
behind intact posterior capsule. In intracapsular cataract extraction, the entire cataractous lens js remoyeg
alongwith the capsule. .

ECCE is considered as procedure of choice over ICCE., h?wcvcr, in eye-camps ICCE ;
performed due to lack of facility for micro surgery. ICCE is conmfmdxcarcd below the age of 49 years
due to strong capsule. Posterior chamber intraocular lens implantation (PCIOL) can be done in ECCE
Post operative complications such as retinal detachment are less after ECCE.

Phacoemulification (PE.) refers to modern cataract surgery in which lens of eye is emulsified
with an ultrasonic technique and aspirated from the eye.

It is now-a-days preferred form of cataract removal. The technique utilizes small incision
about 3.0 mm.

Ad ges of Ph Isification over normal conventional surgery

In conventional surgery; incision is larger about 10-12 mm and requires stitches for
This larger incision takes 6-8 weeks to heal, Moreover, stitches can cause distortion of the
curvature of cornea and thus can lead to blurred vision, whereas phaco-emulsification is self healing as
the incision is very small. The wound is more stable and chances of complications are very less. The
patients can resume their normal activity faster as compared to the conventional surgery,
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.- in the posterior cortex in the form of rosette with polychromatic lustre. There is markedly impaired )

known as Hamarlopia.
Causes

ki

famay T e i
SYFT AR T Day

blindness H .
¢ foow Wem A 2 o Hamatlopia 7 ey

HAMARLOp5

Day blindness is characterized by insufficiency ¢o visualize clearly in the brigf, ligh
€ bright light. It is

+  Cones dystrophy.
e Central corneal opacity Central Nuclear cataract,

A Central Vitreoys opacity
¢ Genetic cause

¢ Pathological changes in the macula
¢ Macular burn.

Degeneration of cones,
Cenraal lens opacity,

Mieatment Central macular choroiditis,
Treat the underlying cause,
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NIGHT BLINDNESS
Nighe blindness is inability to see in dim light or darkness due to impaired function OFSPCCiQJ

vision cells (namely the rods). )
Night blindness is also called nocrurnal amblyopiall nyctalopia. Early night blindness Cause,

prolongation of dark adaptation time.

Causes

*  Macular degeneration *  Chronic simple Glaucoma
¢ Xerophthalmia, Retinal detachment. « Deficiency of vitamin A

*  Retinitis pigmentosa . Pathological Myopia

*  Peripheral cortical cataract.

¢ Congenital. Congenital night blindness is disorder in which rod cells in retina gradua]
lose their ability to respond to the light. d
*  Peupheral chorio-retinitis

Symptoms

¢ Difficulty in seeing in dim light. .
*  Increased dark adaptation time,

| Treatment

i *  Management of the underlying cause.
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*  Advanced open angle glaucoma

Poor vision in reduced light.

(8 3 4 10/16)
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Y FATER T Smoky/Blurreq Vision % wa %
Etiology ¢
«  Errors of the refractive medja like Myopia, hypermetropia

Inflammatory conditions of the eye, Corneal ged.gma
-+ Immature cataract. * Uveidi, %
*  Glaucoma. .
Management

» Treatment of the under[ying cause.
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Retinal lesions,

(§33. 7/40)
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Rl BHEISTST & weqof} ® AR sl E\CiEca HATER. Micropsia, Night blindness & & v@
=
4 MICROPSIA
 Adefectof vision in which objects appear to be smaller than their actual size.
- Causes of micropsia

~ * Macular lesions, .
+ Migraine, epilepsy.

Hypermetropic refractive status.

Use of morphine and heroin.
Treatmen

Cure the underlying cause.
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Optic atrophy-The condition refers to degeneration of optic nerve. The injury to nerve
fibres in any part of the course from the retina
and subscquent optic atrophy.

(3 3. 9. 7/43-44)
T T G o v e

to lateral geniculate body leads to their degeneration

Primary optic atrophy-The condition implies to simple degeneration of the optic nerve fibres
without any complicating process within the eye. Hydrocephalus, tabes dorsalis, compressive space
occupying lesions in the brain may produce a primary optic atrophy.

Primary Optic At:ophy occurs without antecedent swelling of optic nerve hc:{d. It may b'e
used by lesions affecting the visual pathways at any point from the fe(rolnmlnar‘ portion of Opn.c
Netve 10 the laceral geniculate body. Lesions anterior to the optic chm.?m result in umla(cr.al optic
atrophy whereas those involving the chiasma and optic tract will cause bflatcml ch‘angcs‘ Cl)pnc -ncni,:

res degenerate in an orderly mannc: and are replaced by columns of‘ghal cells wtboufr;rcrztx::arc
the architecrure of the optic nerve head. In primary atrophy, the disc in grey or white. Lhe edg
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n and the surrounding retina looks Rormy
Gy

; Mly defined, the stippling of lamin; cribrosa is see
is normal and retinal vessels are normal. .. b Ies f -
tneuritic atrophy results from Injury o .

Secondary optic atrophy-Also known a5 pos . 1 d . OT dip
pressure affecting the 5isua.[ nerve fibres in any part of course of optic nerve. n secondary opjc a""p:;

T e e . 1 and cup is filled. The edg.es are blurreq, |, -
Eieapsic disk iewary 747, lamlaaiee nmrscf:ccdcd by long standing swelling of opric nerr:: R

unhealthy and retinal vessels are nar‘;owcd. Iris p o i oplc g s ol o ead
i i i a, anterio The
and causes include chronic papilloedema, s P e acul Ny
i more common a a.
i i i rurbances which are
rounding retina shows pigmentary dis ! ; :
g ) - atrophy-It occurs following destruetion .of gangl on ce.lls secong,,
Consecutive optic atrophy-It 0cctis 7= r hological myopia, retina] g .
of retina such as retinitis pigmentosa, p etachy,

2l retinal artery. In this case, the disc has a yellow waxy appearance, the dges a:lz
e

kedly contracted.
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A set of six extraocular muscles control the mq =

Vemen

es i€ superior rectus, inferior rectus, medial t of each

eye. The
rectus and latery] rectu set has four recrys

musc[
s and two obliques, superior

I inferior oblique.
The four rectus rf\uscles have a common origin from th
optic foramen. The superior and _mfdin-l rectus muscles are clo;eley:n
optic nerve- T'h.ls causes the classical pain during upward and doy
i ;obulbaf neurius.
All the four rectus muscles are inserted to sclera anterior to
about 10mm broad at differant distances from the limbus g under: equator of globe by flar tendons

nulus of zingy which

encloses the
dherent to the dyra| sheath of the
nward movemeng of eyeball in ret-

Medial rectus 5.5 mm
Inferior rectus 6.5 mm
Lateral rectus 6.9 mm

7.7 mm

. Superior rectus :
: The supsnor oblique Grises fro'm the ‘penos{.eum of the body of sphenoid bone just above and
medial to the optic fomm.en. The inferior oblique arises from the orbital plate of maxilla just lateral to
the orifice of the nasolacrimal duct. Both the oblique muscles are inserted behind the equator of globe.
The third cranial nerve supplies the superior, inferior and medical rectus along with the infe-
rior oblique muscle. The fourth cranial nerve innervates the superior oblique and sixth nerve supplies
the lateral rectus muscle.
Ocular Movements
Uniocular eye movements are called duction whereas binocular movements are known as ver-
sions. Duction could be inward (adduction), outward (abduction), upward (supraduction) and down-
ward (infraduction), incycloduction (rotatory movement along the anteroposterior axis in which supe-
ior pole of the cornea moves medially), excycloduction (rotatory movement along the anteroposterior
axis in which superior pole of the cornea moves laterally).
Versions could be conjugate i.e. both eyes moving together or ‘discunjuga[e (The mover:j{“;
of two eyes in opposite directions). In these movements the muscles which contract (ogf’h" ate ;
synergists ; those which suffer inhibition are called antagonists. There are two laws which govern the
ocular movements:-
Hering law of equal innervation :- Equal I o
102 pair of synergistic (yoke) muscles during differant binocular movements-
.o, . . PR hat during ocular mot ¢
_ Sherringtion law of reciprocal innervation = staes ¢ p 8 flow of innervation to the
of ll{neWation to the contracting muscles is exccomPﬁ““‘fd by decreas
relaxing antagonist muscle.

and simultaneous innervation flows from the brain

ility increased flow
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Yoke muscle pairs

Cardinal d:utcnon of gaze Re ocral oectsis and LEm Cdl S,
Dﬂmvfmon Le lateral rectus and Re medial rectus

e oo 3 Re superior rectus and It inferior oblique

Dcxtroela:znon Lt superior rectus and Rt inferior oblique
e i Re inferior rectus and left superior ob.lique
Zz:::::;:::n Le inferior rectus and Rt superior oblique

i Squint) . .
:I::::l‘;;u:h(c :lr:;e of an object falls on the fovea of each eye, but in certain

upon the fovea of one eye bur not on the fovea of the other. This condition whera there j

of the visual axis of the two eyes is called squint.
Classification of strabismus-
Broadly strabismus can be classified as below:
(i) Apparent squint (Pseudostrabismus)
(ii) Latent squint (Heterophoria)
(iii) Manifest squint (Heterotropia) ) )
1. Concomitant squint 2. Incomitant squint
Pseudostrabismus-In this condition, visual axes are parallel but the eyes seem to have Squing
due to epicanthal fold or abnormal angle kappa. An apparent divcrg.ent fquinr is ff)und in high -
metropia as a result of positive angle kappa while a negative angle in high myopia gives an appare,
convergent squint. The angle kappa is defined as the angle between the visual axis (line connecting
point of fixation, nodal point and fovea) and the pupillary axis (line passing through the center of
pupil perpendicular to the cornea) The angle is positive when it is found nasally and negative whe,
found temporally. A positive angle kappa of 5° is usually found in an emmetropic eye,
Heterophoria-(Latent squint) is a condition in which the tendency of eyes o deviate js kept
latent by fusion. When the two eyes are dissociated by covering one eye, the deviation gets manifeg jy
the covered eye, Heterophoria can be of four types esophoria, exophoria, hypophoria and cyclophoriy
Esophoria-The eyes have tendeny o converge. It may be

eyes image fal

s misalign ey,

Symptoms.
Headache, eyeache

Blurring and running of Jegrers while reading,

Difficulry changin
Momcmaf}' diplofia.g el from neart o distanc objects of fixation or vice vers

Diagnosis-Testing for vninn. Refractive Crtor may 1 147
Cover uncover test-In this test, o0 eFeis covere Y be re
" In the presence of heterophoria, the eye ed wi]
= emoved and the move

. ls the ot e ey which o
“of movement o €y €lls the type of heteroph oy, - “Pder cover i observeq ’

of esophoria. aeg. the ey will d. The direc.

Tmtment'GeEem”Y’ . degrees Ofesophoria Or exophoy;
ive error should be properly corrected .In ¢y of asthe Phoria do g, ced any tregen, o
! nopj; ent. The

e of convergence can be increased by a sim Pia wich Convergence dcficienq )
» | 4

1 be incry ple €Xercise yy, ing 5 pencil. A pen gradually
ds the nose until s ¢ s fencie, l -

P 1s seen doybe, The Patient jg advised rm|. C‘l"s 2 :

0 look ar 5 distanc object

: ds to relax the accommodsyy;,
30 secon Modation, The exercj
vgvuy_ . cise shoy]q be done three timeg aday for

cription of prism in gl -Prism ;. .
Prescription of p 8lasses-Prism j5 Prescribed yjh, 3PeX towards the g;
S the direction of devi
1a-
Concomitant squint-It is 5 type of manjfes; Squint in which @
e a

squinting eye remains unaltered in all the directions of gaze and there js mount of deviarion i the
» no

limitation of ocular move-

ments.

Etiology-

a) Convergent squint (esotropia)
b) Divergent squint (exotropia)
) Vertical squint (hypertropia)

_ The precise measurement can be done o synoptophore,
Treatment-
L. Full sp‘ec(acle correction should be prescribed for regular use.
2. Occlusion therapy. It is indicated in the presence of amblyopia.
3. Orthoptic exercises.
4-_Squint surgery-There are basically two surgical approaches for the correction of squint,
ng of weak muscle by resection i.e. shortening the muscle and recession (shifting the inser-

tion Posteriorly)

ifferap In.com'imm squint-I¢ is 4 type of heterotropia in which the amount of deviation varies in
tfill'ectlons of gaze. It includes the following conditions : ’

(') Paralyric squint

((“) Aand v Pattern heterotropias

lll) Rcstricrive squint
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R g, lete or incomp] Grade 11
ar deviation due to. comp) Plete pary), . 3 i i
fefctl gl Paralyg; o i Marked generalised arteriolqy Rarrowine
tion of veins at arterjoy, °
DcﬂCC Tiovenoys cros&mg (

'hgt.cm!mpia-Thc terms A or V pattern squint are labelled when, the a,
in more than 10° and 15° berween upward and downyy,,, " Qszum

o 4 ies b
in ting eye varies by iation i : g
; quinung ¢ 3 nt of deviation increases in upward '
and V esotropia-In A esotropia the amou §2¢ang g »  Copper wiring of arterioles
Banking of veins distal to arteriovenoy, i
Flame shaped haemorrhages. "o Bonne e
Cotton wool spots.
Hard exudates

Eade Il Salus’ gy
This consists of Grade 11 changes plus:

downward gaze. The rzverse occurs in V esotropia. .
A nd V exotropia-In A exotropia the amount of deviation decreases in upwarq .
.

mnscs in downward gaze. The reverse occurs in V exotropia.

Restrictive squint-In restrictive squint, the extraocular muscle is not paralyzed bue there ; .
I§

lt;cdnnit:l restriction of extraordinary muscle due to absent muscle, tight or fibrosed muscleg o 4
- dyshyroid oye di N Grade IV (Malignant Hypertension)
9.1.32 Amblyopia ) o ¢ o + Grade Ill changes * Silver wiring ofaterioles . p.
It is unilateral or bilateral partial loss of sight in the absence of any organic discase of ocy),, Hypertensive retinopathy may cause Jogs of vision ¢ apilloedema
s . ; i :
wo“luge. Malignant hypertensive retinopathy may rake se\-er:l :0::‘“31 oedema and macylar
Treatment S 10 resolve,

media.
Etiology
e i . - Taking antihypertensive drugs results in remarkable | g £
Congeniral error in the visual pathway * High refractive error ecovery is not complete. e — e
Retinopathy in Toxaemia of Pregnancy:

Pregnancy induced hypertension (PIH) oceurs in the later months of prs

¢ Retrobulbar neuritis.

Bilateral amblyopia .
¢ Toxic agents like ethyl alcohol, tobacco. *  Hysteria febas many characteristics of hypertensive retinopathy, s dipr el ‘ e
Types 5 i =2 ¢35¢ Of unkny ology characreriza
@ o N " raised blood pressure, proteinurea and generalised oedema. R 2l chanees acewe ¢
Strabismic amblyopia - It is the most commonest type. It results from prolonged uniocyly; fises above 160/100 mm of Hg and are marked when bloodzpr;:,t- xi<'m_f (\23?" blood pressure
suppression. The correction of strabismus in early childhood prevents the occurrence of There are three stages: © fises above 200/130 mm of Hg.
1. Stage of angiospasm

amblyopia.
ve error of the 1 1 1 1
rm“ . Narrowlng Of retmal artertes . Spasmodlc contraction 0f arteries.

Anisometric amblyopia which usually occurs when the difference in refracti
. 2. Stage of sclerosis of vessels

I two eyes is more than 2.5 diopters.

w' 3. Stimulus deprivation amblyopia (amblyopia ex anopsia) occur in children with catarag, o Superficial h h
corneal opacity and severe ptosis. The diseased eye does not receive visual stimulus and becomes ypesiicia) hdemorrhages * Cotton wool spors
lazy. 3. Stage of retinopathy
9.2 e ® W W T (Diseases of Retina) . Dc‘cp }tnemorrhages *  Retinal oedema *+  Profuse exudation
Hypertensive Retinopath Complications

E irid *  Loss of vision ¢ Loss of life of the mother and foetus

Treatment

It refers to the fundus changes occuring in patients suffering from hypertension.
e hypertensive narrowing in i en i T ;
The hy n its pure form can only be seen in n viduals while in . . . : i
5 P U in young individ. Changes of retinopathy are reversible and disappear after the delivery, unless organic vascular

older patients arteriosclerotic changes are also seen. In simple hypertension without sclerosis, as scenin disease s established
; A . : ished.
a generalized constriction of the arterioles which appear to be * Control of high blood
ntrol o |g 00 pressure

young patients, the retinal signs are few :
}:alc. sup_crﬂcxr?l {!ame shaped haemorrhages, cotton wool spots and hard exudates are absent. In
. . . . i .
yp;;tcnsnog with involutinary sclerosis oceuring in older patients changes at the arteriovenous crossing Adequate antenaul care.
a:;e agnostic, Thcse include. Salu’s sign, Bonnet sign and Gunn sign iLe. tapering of veins on cither Timely induction of labour di treatment.
Py o e : *  Termination of pregnancy in case of severe case not responding
Classificati Babet i
K;::ﬁc;g;n | Diabetjc Retinopathy Jops frequendly in long standing cases
and Wagner in 1939 have classified hypercensive rer: . . grades Itis major cause of blindness in elderly subjects and develops rea in patients with
Gad Ypertensive retinopathy into following four g f ’ : o changessen P
T 4 g of DM especially of more than 10 years duration. It refers t0 the retin
mellirus,
.

Slight generalised arteriolar narrowing,

TS e e
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- of Diabetes: Itl.; Mhparmnr determining factor. Approximately 50,% ofdinbs,ic
develop miﬁbpat!wy after 10 years and about 80% after 15 years. It is seey, Mmug
‘more in insuli dent diabetes. i
i in;’_l,r deP:" st ted as a recessive trait. The effect of heredity is more markeg;,
the ymlifemivc retinop.ithy.
Sex: Incidence is more in females. ) '
Severity of diabetic retinopathy is usually related to duration of the disease and adffquac,, o

blood sugar control. s
regnanfya/Hypenensicn: They may acclerate the changes of diabetic retinopathy,
j Path

): () ofD' h Mell:
The retina is protected from blood borne products by the inner !)lood re{inal barrier which j
formed by the intra-retinal microvasculature and b}:' the outer bloc.)d retfnal barrier .forn?ed from the
retinal pigmental epithelium. The capillary endothelium am'i the rf:nr!al plg{ne.ntal epithelium are both
characterised by right junctions between adjacent §eHs which effec.nvely limit the pasage of soluges,
proteins and fluids from the choroidal and intra retinal blood supplies. )

During DR, the inner blood retinal barrier can become.comPromlsed and the blood compo-
nents may leak into the retinal neuropile, observable on fundus imaging. Breakdown of blood reting]
barier in diabetes can lead to diabetic macular oedema which is the commonest cause of blindness in

diabetes.
DR is the result of microvascular retinal changes. Hyperglycemia induces thickening of the

basement membrane which leads to incompetence of the vascular walls. These damages changes the
formation of the blood retinal barrier and also make the retinal blood vessels become more permeable,
The lack of oxygen in the retina causes fragile new blood vessels in the retina which bleed easily,
Fibrovascular proliferation can also cause tractional retinal detachment The new blood vessels can als
grow into the angle of anterior chamber of the eyeand cause neovascular glaucoma,

Classification : DR is conventionally divided into two broad categories 1. NPDR 2. PDR

Presently followed classification is as follows:

1. Non proliferative diabetic retinopathy (NPDR)

. Very mild NPDR

. Mild NPDR

. Moderate NPDR

. Severe NPDR

. Very severe NPDR

2. Diabetic maculopathy
:. Proliferative diabetic retinopathy,

1 Advanced diaberic eye diseases (ADED)
Noa-proliferative diabetic retinopathy (NPDR)

Itis th iabetic res: o : i
microancu:;s[mf oSt common type of diabetjc retinopathy: The earliest sign of NPDR is a capillary

Ophthalmoscopic features are;
*  Retina hacmor(hagcs .

Hard exudaes
Corton wool spots . ¢

Retinal oedema

Microaneurysm
Venous abnormalities i.e. |00ping, beadi .
Intraretinal microvascular abnormaliries ??Ri(lljl\l)la(anon
Very mild NPDR

. Few microaneurysms

Mild NPDR

Above finding plus :

o _ Retinal haemorrhages .

Moderate NPDR

H
ard exudages Inone or twq Quadrangs

o findings seen in two or three quadrangs,

Severe NPDR

] éift’:’:nﬂx:;’l‘i; Zet:" inall four quadrants and at least one of following signs:

s Venous beading > 2 quadrants

¢ IRMA > one quadrant

Very severe NPDR

+  Same as above and at least 2 or 3 plus signs of severe NPDR gare present,

Diabetic maculopathy

Changes in macula may be associated with NPDR or PDR, Involvement of fovea by oedema
‘othzrd cxuqlates is the most common cause of visual impairment in diabetic patients. It is of three

ypes: focal, diffuse and ischaemic,
(1) Focal maculopathy: It is characterised by:
*  Microaneurysms * Haemorrhages
*  Macular oedema *  Hard exudates
(2) Diffuse exudative maculopathy: It is characterised by:
* Diffuse retinal oedema. *  Thickening of posterior pole

(3) Ischaemic maculopathy: It is characterised by :

*  Marked visual loss wich microaneurysms

13 Hacmorrhages *  Few hard exudates

Proliferative diabetic retinopathy (PDR) o

It dCVelops in more than 50% of cases after about 25 years of onset of disease. Pr?hferam{c

dl?nges are a response to the release of vascular endothelial growth factor (VEGE) from ischaemic
fetina, Ncovascularization is the hallmark of PDR.

Features are: ; al retinal vessels.
Neovascularization on optic nerve head and along the major tempor rzn'mthc vitreos.
Formation of irregular fibrovascular membrane on the surface of retina an du[:]indness‘

4, Contraction of these bands may lead to tractional retinal detachment an

- Advanced diabetic eye discase o . complications

< isend regyl; of unco:tyro]lcd proliferative diabetic retinopathy. It lSamrked e

Such g Vitreoys haemorrhagc, retinal detachment and neovascular glaucoma.
featment —
- Antidiaberic drugs reduce severity of changes of rFt(]ino(f’rab;,.riton'lascr is used as follows:
citoco:agul:ltion: Photocoagulation by argon, (gpte, o ==
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Panretinal tion (PRP) or Scatter laser: It s indicated in severe Cases

roliferative diabetic retinopathy: It consists of applying 1200-1600 spots, eact, 5 (;’J
© pm: in size and 0.1 second duration from the centre of f:ovea extending Periphery,
to the equator. It causes the destruction of ischae.n"nc retina. y
Gi) Focal argon laser burns: They are applied to individual microvascular formagj,,
the centre of hard exudate ring in focal exudative maculopathy.

Surgical Treatment: Vitrecromy is indicated in vitreous haemorrhag.c and retinal deta, chmen

Senile Macular Degeneration or Age Related Macular Degeneration (ARMD) -

It is major cause of blindness above the age of 50 years. It is an age rel.atcd, .bilarcml and ngp,.
hereditary degeneration. It involves the choriocapillaries, Bruch's membrane, retinal pigment epitheliyy,
and photoreceptors. )

Besides advanced age, family history female gender, hypcrtcnslor'\, malnutrition, Cigarere
smoking, exposure to sunlight and cardiovascular disease are considered as risk factors. It is one of the
leading causes of blindness in the world.

Types: It is classified into two types:

(i) Exudative (Wet) (ii) Non-exudative (Dry)

Exudative ARMD: It is responsible for only 10% cases of ARMD but is associated wigy
rapidly progressive marked loss of vision.

Symptoms
«+  Sudden diminution of vision
+  Drusensare small, yellowish deposits on Bruch’s membrane derived from metabolic products

of the visual receptors and retinal pigment epithelium deposited as mucopolysaccharides and lipids on

Bruch's membrance. Drusens may be designated as small (less than 64 microns in diametre)
intermediate (64 to 124 microns in diametre) and large (more than 124 microns in diametre)

Intermediate and large drusen are pathognomonic of dry AMD.

+  Retinal pigment epithelium detachment «  Subretinal neovascularization

*  Metamorphopsia. +  Choroidal neovascularization

*  Positive scotoma.
Non exudative ARMD: It is also called geographical ARMD and is responsible for 90%

ns in

F cases.

}! Symptoms

'; *  Gradual loss of vision »  Pigment clumping
| +  Pigment atrophy in posterior pole ¢ Central black spots
i *  Multiple drusen

f Treatment

There is no effective treatment for non-exudative ARMD.
-Antioxidant, vitamins and zinc supplements.
-Laser photocoagulation is effective in bleeding subretinal vessels. It may prevent furt
Laser photocoagulation is indicated in patients with exudative ARMD.
Retinitis Pigmentosa
R degeneration of retina, characterized by loss of visual receptors rods and cones. The disordef
is inherited as an autosomal recessive trait.

her loss-

153

inal p;
€Nt reting| Pigment ep; elium an,
: epithel; d
Is ig
8Mented Nterstitial el s (p Mentary

us allydaicc'ompamed by focnl Proliferations of 1.
ch cells into sensory retina, where th Ot adjac
2. It is bilateral, progressive and hflediz a?imr aspi
“matic RP). If‘ others there are others ,:’;n-;uu Patients haye o b
rome) or obesity, short stature, hypogonadi Hestations (syn dmeico;\ Pcr systemic disease
g smand P°l}'dac:_\-1)- (Bnd“) BS'UCh as deafness
" Defective vision in twilight or night blindne iedl syndrome),
Ophthalmoscopic findings are small jet bl:;
dine appear in the entire retina, =
Retinal arterioles are attenuated
'« Optic disk becomes pale and waxy
Complications
. Optic atrophy .
. Treatment
. Itis unsatisfactory
"« Low vision aids in the form of magnifying glasses
« Genetic counselling is advised. There should be 1{0 consan,
o Laser prevents progression of disease. )
Retinal Artery Occlusion (RAO)
~ Ivis an ocular emergency. There is obstruction to the arterial circulation of the ret;
mology € retina.
Thrombosis or embolus the common site of orgin of embolus is from common carotid
in the neck, aorta or endocardium of the heart.

Pigments rc&:mblmg bone spicules with

Complicated cataract,

guinous marriages.

B .

« It commonly occurs in cases of hypertension, arteriosclerosis or Buerger's disease.
o Spasm of vessels as seen in toxaemia of pregnancy and quinine toxicity.

¢ Raised IOP may be associated e.g. acute angle pressure glaucoma.

Types

Central Retinal Artery Occlusion (CRAO)

Occurs at lamina cribrosa and thus entire retina is affected.

Branch Retinal Artery Occlusion (BRAO)
In this case, branch of retinal artery is obst
natous with narrowed arterioles. The most commonssite of obstruction of br:
otemporal.
Symptoms

ructed. The retina distal to occlusion becomes
anch retinal artery is

£ vision in CRAO and permanent sectorial visual field

*  Sudden, complete painless loss o
defect in BRAO.
Signs

Direct pupillary reflex is absent

Retina becomes milky white duc to oedema- s h this thin retina.
Cherry red spot is s:n at fovea due t0 vascular chorold;hm}l]?cgh‘:(;f to axnd fro (cautle
The columns of venous blood may break into red beads™

track appearance) by gentle pressure on the eye-ball

;__‘

Scanned with CamScanner



s : 2o 3 )
e} s Heston ob 2 o(,heo:mr:lmnzlamry,s.ome egree of cq,,

vision is mwnem:a presence‘z;'ciliomiml artery which suPl’llcf the macyl,, ftgi::l
: Prom, e ’ ic retina is i ibly damaged in about 90 1;

5 3 ial as anoxic retina is irreversibly i nutes
0] Df;lm :x:::;:with the aim of dislodging the embolus to a periphera] vessl
(i) Vasodilators e.g. amyl nitrate inhalation. o
(iiii) Inhalation of mixture of 95% oxygen anfi 5?6 carbon dioxide. B
(iv) Lowering the intraocular pressure by giving intravenous acetazolamide,

Retinal Vein Occlusion

Itis more common than artery occlusion and occurs due to obstruction to the venous Ci'Clllﬁrion

of the retina due to thrombosis or embolus.
Etiology
¢ Pressure on vein by sclerotic retinal arte
behind lamina cribrosa.
*  Raised intraocular pressure

Classification s A . )
(6] Central retinal vein occlusion (CRVO): It may be non-ischaemic or ischaemic sy

(ii) Branch retinal vein occlusion (BRVO)
Non ischaemic CRVO (Venous stasis retinopathy)
It is most common clinical variety. It is characterised by:
*  Mild visual loss
¢ Few superficial flame shaped hacmorrhages
Mild papilloedema
* Sheathing around main veins,
Treatment: Not required. The condition resolves in about 50% of cases. However, course of
oral steroids for 10-12 weeks js effective.
Ischaemic CRVO (Haemorrhagic retinopathy)
There is complete occlusion of central retinal vein. It is characterised by:
* Marked visual Joss ¢ Congestion and tortuosity of retinal veins.
* Massive retinal haemorrhages (Tomato splash appearance)
* Numerous soft exudares  » Disc is oedematous and hyperaemic
* Sheathing around the veins jn the late stages
* Neovascularization of reting, » Relative afferent pupillary defect in the defected eye.
Branch retinal vejn occlusion (BRVO)
It is more common than the central vein occlusion. The superior temporal vein is the most
;"‘:;lm"“’}’ mxfe'd 1n_b}'anc_h vein occlusion, oedema and haemorrhages are limited to the area drained
¥ the affected vein. Vision s affected when the macular area is involved,

ry where two share common adventit, i.e. juge

*  Hyperviscosity of blood

|
[ .
1
!

There is no specific treatment for 2 ischaemic centra vein occlusion, Pan retinal photocoagy-
covascular;

ization, Grid Jaser Photocoagulation i i lar oedema
% f A . on is recommended in macular o
in central retina) vejp occlusion, gl

E Rhegm,a
Etiology - It is still not clear. The predisposing

B . N L )
« Myopic patients have liquified vitreous, hence

tinal Detachment

togenous RD: It is usually dye ¢

break ]
i ny i
fluid from the vitreous to seep fhmugh he ey

Nain the f,
and rq . orm of )
d raise the TN from i, bedhOIE of tear, whigh

factor
S .
Direct trauma are ;

they are predis

Posed to dey,
OPen angle glau ° Cevelop RD,

It is more common in patients vigh, Primary
Oma and aphaj,.

Retinal degenerations.

3 '5ymp(oms

«  Sudden painless loss of visiop, (
o Black spots in the front of eyes.
+  Phoropsia (flashes of light in the frop, of eyes),
Signs

e  External examination of eye is normal,

when the detachment is large ang central)

¢ Detached retina shows grey reflex and is rajseq above the surfyce,

¢ Detached retina is thrown ingo multiple folds whick, oscillate with the movemen
¢ One or more holes commonly in the Upper temporal region,

¢ Retinal vessels are dark with no central ligh reflex,

Treatment

¢ Drainage of sub-retinal fluid

*  Sealing of retinal breaks with cryocoagulation, photocoagulation or diathermy.
Non-rhegmatogenous Retinal detachment

Itis always secondary to the ocular disease,

Non thegmatogenous retinal detachment is classified into two types

1. Exudative retinal detachment 2. Tractional retinal detachment s
Exudative Retinal Detachment

In this type, retina js pushed away due to neoplasm or fluid beneath the retira. .
ll'lﬂ:lmm:ltory or neoplastic lesions like retinoblastoma are etiological factors of exudative

t of eye,

retinal detachmens.

Etiology.
*  Toxaemia of pregnancy, renal hypertension.
Accumulation of fluid e.g. blood or exudate.
Neoplasms, inflammation of choroid.
Blood dyscrasias.
Clinjca] features
Ph0t0psia is absent .
Tactional Retinal Detachment ) . that pulls away the sensory retina
toccurs due to contraction of the membrane in the vitreous 4

€ retinal pigmen epithelium.

«+  Diminution of vision

Absence of retinal break

Scanned with CamScanner




Etiology

¢ Proliferative diabetic retinopathy ~ *  Trauma ;

*  Eale's disease «  Retinopathy of prematurity
Clinical Features

*  Presence of vitreoretinal bands o Retinal breaks are absent

*  Detached retina assumes a concave configuration.
Treatment

the fluid. Enucleation is done in case of intraocular tumour.
«  Tractional retinal detachment requires pars plana vitrectomy. )
Optic Neuritis: It is inflammation of optic nerve. Clinically, it is characterized into theg
groups papillitis, retrobulbar neuritis and neuroretinitis. e
Etiology ] )
Demyelinating disease is the most common cause e.g. multiple sclerosis.

1.
2.- Viral infections: mumps, measles, poliomyelitis etc.
. 3. Systemic granulomatous inflammation such as tuberculosis.
4. Toxic
5. Idiopathic
6. Auroimmune vascular disorders such as SLE.
Papillitis is an inflammation of the intraocular part of the optic nerve.
Clinical features
Loss of vision
Pupillary light reflex is sluggish
The disk is hyperemic and swollen with blurred margins.
The veins are dilated and tortuous.
Central or centrocecal scotoma is a common visual field defect.
Impairment of colour vision.
. Haemorrhages and exudates appear upon the disk.
Retrobulbar Neuritis: It is an inflammation of the retrobulbar part of the optic nerve.
Clinical features
- The disease is usually unilateral and is marked with sudden and profound loss of vision.
¢ Ocular movements are painful

NV s wo

* Marcus-Gunn pupil i.e. pupil dilates on showing light.

3. Depression of light brightness

4. The depth perception particularly for moving objects is impaired (Pulfrich's phenomenon)
Neuroretinitis b

Papillitis associated with retinitis is called neuroretinitis. It occurs in children and is moe

often bilateral. It presents features of papillitis associated with a macular star with multiple exudates

Treatment of optic neuritis
L. Systemic administration of corticosteroids.

X X X

R
%

Exudative retinal detachment may undergo spontaneous regression following absorp[ion o

The normal eye, known as an €mmetropic eye ¢
object 6 m (20 ft) away to focus clear image on the rétil’-laa;

because of improper refraction. Among these abnormalities a::_n." People, howeye,
e Myopia . )

Hypermetropia
Emmetropia: It is condition in whi
retina with accommodation at rest. The ave

suﬁicneml_v refract light rays from an

T, lack this ability
* Astigmatism
ch paralle] rays of light
Tage power of a nor;nal
“ “Errors of Refraction (Ametropia): Itis condition in whi

to focus upon retina, with accommodation at rest. )

from infinity come to focus on the
€mmetropic eye is +58 to 60 D.

h parallel rays of light do not come

Etiology and Types

1. Axial ametropia: There is abnormal length of the eye-ball.

Myopia-Too long Hypermetropia-Too short
2. Curvature ametro,

pia: There is abnormal curvature of the refracting surfaces of
the cornea or lens. )

Myopia - Increased curvature Hypermetropia - Flatter than the normal

3. Index ametropia: There is abnormal refractive index of the media.
Myopia- Too high Hypermetropia - Too low
4. Abnormal position of the lens.
Myopia- Forward displacement Hypermetropia - Backward displacement
Myopia

- Also. known as short sightedness : is the dioptric condition' of th_e eye ir! )vh{ch the;~

e mmodft“’“ atrest, incident parallel rays of light come toa focus anterior to light sensitive layer Od
1. At birth, eyes are small and hypermetropic but as growth proceeds they increase in size an
e Clmetropic. If the lengthening of the eye-ball continues, myopia occurs.
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C ital (Develop 1) Myopia: It is rare and is present at birth. 1t is usual,
stationary. Usually the error is about 8 to 10 dioptres. Bilateral myopia may be associated wiyy
convergent squint.

Simple myopia: It is the most common type of myopia. There are no degenerative chy, Iges

in fundus and it does not progress after adolescence and seldom exceeds 5 to 6D.
Pathological Myopia: It is degenerative and progressive myopia which m
“childhood. The refractive error rapidly increases during the period of active growtt
20 to 30 D by the age of 25 years. The condition has
common in women than in men. It is associated with e

Symptoms
L. Indistinct distant vision is the most common symptom,
2. Black sp(;ts are seen floating before the eyes.
3. Flashes of light may be seen
{ 4. Headache and eye-strain may
i Signs

anifests in carly
hand may reach

a strong hereditary tendency and s more
Xcessive accommodation,

oceur due to problem of convergence,

L. Large myopic disc with temporal crescent.
2. Degenerative changes in the retina and choroid.
3. Chorioretina| atrophic patches at the posterior pole.

) 4. Invery high degree of; myopia, the posterior pole of the eye-
producing a Pposterior staphyloma,

5. Eyes are often promine;
Complications

ball may herniate backwards
nt with dilated pupil.

Retina] haemorrhages
Retina] detachment

Degenerative changes in the vitreous
Complicated Cataract,

mwhmi“ parallel rays of light coming from infinj

. . 159

Prescription of suitable spherica] ¢

Care should be taken to read in go Minatjop, and at i

: operntive‘ | Proper distance (25 cm),

keratotomy: Multipl_e periphera] CUts are maqe in¢ i

curvature of the comea. This js obsolete now, omeain order 1© fatten the

_ Excimer laser: It shapes and flattens the ¢

.m,lkeﬂ“’phakh: It is procedure jn whic
phy of the cornea.

”Pn’"cgm“mph (Hyperopia): Also know

Oncaye lenses,
0d illy

entral part of cornea,

h lenticule of donor tissue js used to alter the

N as long sightedness

; is the refractive state of
ty are focysg

tion being at rest. ed behind the rejng with

hypermetropic eye

Types

Latent hypermetropia: Itis overcome by the normal tone of ciliary muscle and detected
only when the ciliary muscle is paralyzed with atropine.
Manifest hypermetropia: It is detected without paralysing the ciliary muscle.

(i) Facultative can be corrected by the patient's accommodative ‘effort.

(i) Absolute which cannot be corrected by patient's accommodative effort.
s)'mptoms

I:_ "YPel’metropia is low, there is no visual symptom as the error is corrected by the tone
A Ciliary muscle. ; atient.
A"ﬂ"’“opic Symptoms: They are result of sustained accommodative effort of the p

ese include:

Heaviness of Jids « Dull painintheeye

Fronto-tempol-a] headache + Lacrimation

-

*  Mid Photophobia
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3. Blurring of vision for near work.

4. In high hypermetropia, patient complains of dimness of vision both for near an
objects.
Signs

1. Size of eye-ball is smaller

2. Anterior chamber is shallow

3. Fundus examination
Pseudopapillitis: Hyperaemic disc with blurred margins.

4.

The re.tina may shine as a whole (Shot silk appearance) due to greater brilliance of ligh
reflections.

Complications

1. Recurrent styes, chalazia and blepharitis

2. Accommodative convergent squint may develop.

Treatment

Prescribing suitable spherical convex lenses.

Astigmatism

Itis type of refractive error in which parallel rays of light from infinity cannot converge to

a point focus. Refraction differs in different meridians of the eye.

Etiology

1. Variation in the curvature of cornea, lens or both in different meridians.
2. Partial dislocation of the lens.
Types

1. Regular Astigmatism. 2. Irregular Astigmatism.
Regular Astigmatism

The astigmatism is regular when the refractive power changes uniformly from one meridian -

to another.

Types of Regular Astigmatism 161
with the rule astigmatism: In this tYPe two prine: -

b one another but vertical is more curved than Pl’len;:]l:i;netnldlaa{
Against the rule astigmatism: Here the horiz ntal merj
Oblique astigmatism: Two principal meridian
are at right angles to one another (eg.45°ang ]3‘;‘: )not hori
Bioblique astigmatism: In this type; two princi
other.

Refractive types of Regular astigmatism
Simple astigmatism: Here one meridian s emmef
hypermetropic.

eplaced atrj
dian,

ontal meridian is more curved

ght angles to

w

izontal and vertical though these

pal meridian are ot atright angle to each

-

tropic while the other is myopic or

o Compound astigmatism: When both meridians are either myopic or hypermetropic.

3 Mixed astigmatism: When one meridian is myopic and other is hypermetropic,

Irregular Astigmatism: It is characterized by an irregular change of refractive power indifferent
mcridia,

Symptoms

1. Defective vision 2. Blurring of objects 3. Asthenopic symptoms
Treatment

1. Prescribing the appropriate cylindrical lens,

10.2 Care of the eyes

For good eye care, the following points should be kept in mind.
it Healthy eating - Eat foods rich in vitamin A, C and E. Eat lots of green leafy vegetables.
Lentils, eggs, peanuts, corn oil are good for the eyes.
Avoid red meat, saturated fat and foods rich in high sugar content.
Drinking plenty of water helps to keep eyes fresh. . ]
2 Eye exeicpisestf,Blink your eyes several times. Roll eyeballs clockwise and anticlockwise
and take a deep breath.
3. Do not rub your eyes - If there s foreign body sensation,
water several times to wash out dirt and secretions from the ct

s Clea - Water is the best means to cleanse eyes. .
o hen out in the bright sun.

do not rub rather splash fresh
onjunctival sac.

S Protect your eyes from the sun. Wear sunglasses W
6. Maintain proper reading distance
Do not read in poor light or very closely.
Read in a good posture . ired for
7 Hold the book at least 40 cm away. £7 to 8 hours provides relaxation requ!
. Give your eyes adequate rest. Goodsleep© _
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8. Regular eye check up - Periodical eye check up is must. It canm

. of p,
which causes eye strain and headache. efraqiqn

9. Using computers
Decrease brightness of the monitor
Don't Look continuously towards the screen
Try to blink 12 to 15 times every minute
10.  Contact lens users
{ Rinse properly while taking out or putting them in their cases.
' Select top quality lenses.
1. Rub your palms against each other till they become warm.
Cover the eyes with warm palms for about a minute.
Palming soothens your eye.

12.  Massage the area around the eyes in circular movement to increase the blood circulatiop :
that area. Onin

13. Do not read in the moving vehicle.
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10.3 Common surgical / parasurgical procedures in ophthalmology
(Anaesthesia methods for Eye)

L Facial nerve block o
is injected on the neck of mandible just

(a) 0' Briens' method - 5 cc of anaesthetic -+ is unable to close
below the condyle. The facial nerve is para!ysed 5o that patient is un
the lids due to paralysis of orbicularis oculi muscle. eari PR
(®)  Van lints method - local anaesthetic s injected near the outer
2 Ci P
v iliary block by retrobulbar injection » lion behind the eye-
bal 1-2 cc of anaesthesia is injected into n§igh_bf’“rhﬁ:;?kgﬁf:ogc;m pressure.
LTt causes anaesthesia of deeper structures like iris and lo |

B
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Retrobulbar block: It is administered by injecting 2 ml Ofm

3. without adrenaline into the muscle cone behind the eye-ball. The needle j5 inserte d t:nh o

inferi i i rt of lower lid with the eye in Primg oy
the inferior fornix or skin of outer pa ' . oy g
need‘1e is first directed straight backwards, then slightly upwards and inwargg tOWaZ The
the

I
apex of orbit upto depth of 2.5 to 3 cm. s
4. Peribulbar anaesthesia - It is much safer alternative method. The patient | ooks —

at the ceiling and 5 ml of anaesthetic is injected from the lateral part of lowey |; " Aghy

Evisceration
Indications:

. Bleeding anterior staphyloma

. Panophthalmitis (inflammation of whole eye-ball),

. Penetrating injury of the globe,

Skin of lids is sterilised with savlon lotion and lids are separated with universa] eye specyl,
A circumcorneal incision is made in bulbar conjunctiva all round the limbus, The Conjunctiv;{l
separated from the globe upto the fornices, Acircular incision is made in limbus and whoe Corney y
removed. An evisceration scoop is introduced within the eye-ball and its contents are scoopeq o, ‘
Using curved scissors, the sclera is excised leaving behind only a3 mm frill around the optic nen,u:

10.4 T e Pramor Frdam

(National Programme for control of blindness)
NPCB :-
Poor vision and blindness increases the liability not on} indivi
g y for that individual and the fami
:;::1 ;;se:sfc;; :esltmnon as a whole. Every country dedicates a budget to control and eradicati
b 1 MOt cases, some vision can be restored with glasses & mjn; icati i«
tion. World sight day is observed globally on oct 9th ¢ s e etion i

e aﬁﬁ;ﬁ:ﬂ;‘igﬂ Slr.niﬂfi'on pleople suffer serious visya] impairment, Of these, 45 million
I 1on have low visjop, Yet, 75 i i i
Important for everyone to have regular eye €Xaminatjon, o biladnes proveniate 1t

Without Proper intervent;
millon by peostP ooy ntion, the number of People who are blind js likely to increase to 75

Generally, blj; implies inah;1: .
less than 3/60 o Zlorrezﬁg:sdsj'mp’-'es mabilityto Perceive light. Blindness js defined as visual acuity of
COMesponds to loss of wal, x;’g visual field logs in better €Ye with the best possible correction. This
in the better eye Wwith best P?)Sgiubtlzl::'(s’:;]mw Vision correspongs fo visual acuity of less than 6/!8
Communicable gig .~ Correction, Blindness . i ions, non

blindness aog o ::ssis. and Penetrating injuries ifhe 75 B en(ajr'l occur due to mfectlo;}l(s]:%7 of

and serious visyg| ; sual field loss coylg be avoideq Petding on the cause, up i s

1sual impairmen¢ include trachoma, catyy, .t © Main causes of avoidable blindnes
ac

and glaucom,, Cataract which refers 0
P

the preventio T to SIGHT Visi
vision-2020; The RIGHT to Vision 2020. The Right to sight, o Global Initiative for the

e idable Blindness. Vision 2020 is based

Jimination of avoic SHIES r ased on the concept of broad coaliti
;mm ational and private organizat ions, which collaborate with WHO in the preve:ti:: zlfl:all(;:d‘Jf .
vision 2020 will fight avoidable blindness through: ess.

£ crystalline lens is major cayge of globa] blindpes,
S.

ding © is condition. The natj Today ap ey
clgl;,ﬁnd ﬁomlt(l)l(l)f’/:(c’emrally Spon:(‘)‘::i“::oprogramme for congy, l)sfn elsi:mated about 20 miljjon
ar sa 8ramme apq ; €SS Was |3
19762 t incorpg unched in

Yearmmme started in the year 1968, The Strategy of the progr:ml:‘t: 3 the carlier trachoma congrg)
pro 1 Strengthening service delivery o2 follows;

2 Developing human resources for €ye care

3. Promoting public awareness and oy reach facilities

4 Developing institutional Capacity

5. To establish eye care facilities for eVery S lac persons

In response to global need, WHO, Geneva, Switzerland, Wwith the Internationa| Agency f

cy for

n of blindness (IAPB), London, a partnership of eye care Organization, launched the

+  Training of personnel

+ Strengthening of existing eye-care infra-structure

* * Use of appropriate technology

* Mobilization of resources

* To raise awareness among people and government about blindness,

Atthe apex, a national Institute of Ophthalmology (Dr. Rajendra Prasad Centre for Ophthalmic
Sciences, ALIMS, New Delhi) has been established for training personnels, research and referral services.
The mobile eye units are being promoted to arrange eye-camps for providing eye facilities especially in
the remote areas. The establishment of eye banks is of great value in corneal grafting,

Plan of Action
*  Extension of eye care services by eye camp approach.
*  Establishment of peripheral sector for primary eye care i.e. posting a Pmme‘;[cal
Ophthalmic assistant at ryral hospitals and organising refresher courses for doctors and other sta'
.. *  Establishment of intermediate sector for secondary eye care. It includes treatment facilities
atdistrict ang subdivisional levels,
Mobile ophthalmic units.

Organization of eye camps. . i
. . tate eye hospitals.
Centra] (Tertiary) centre includes establishments of medical colleges, state ey

Disease prevention and contro|

Cauges of blindness in India
L. Cataract 81%
2. Refractive errors 7%
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' 3. Comeal opacity 3%

4. Glaucoma 2%
S. Nutritionaldeficiency ~ 0.04%
i 6. Trachoma 0.02%
0 7. Others ™
According to WHO estimates in 2002, the most common causes of b“ndness oung i
world are : ¢
! *  Cataract 47.8%
‘:l *  Glaucoma 12.3%
¢ Uveitis 10.2%
* . Agerelated macular degeneration (ARMD) 8.7%
*  Trachoma 3.6%
* Corneal opacity 5.1%
*  Diabetic Retinopathy 4.8%
Vision 2020 has targeted the following 5 avoidable eye disease;
1. Cataract 2. Trachoma 3. Onchocerciasis
4. Childhood blindness s, Refractive errors
Control
i Cataract surgeries should be increased,
2, There is need to correct

Objectives

* Early diagnosis and
Mass campaigns wjt
ImProvement of ocu

World Bank assisted
reduce cataract jp 7 states which

treatment of trachoma,
h topical tetracycline,
lar hygiene,

+ It was launched is 1994 to

In order of ecreasing freque il Nady,
adhya desh, Maharashtra, Andhra Pradesh, Rajasgthanqang cgnl_l:seantaf Pfﬂd‘”h- e
Occupgq tiona] eye-health Services .
objectiveg
Prevention and treatip,

\

‘"e

yision vitamins A p.‘nphylaxis 1)rogrun|n}e: Was launcheq In 1979
It aims at providing 2 lakh 1. U, of vitamin A orally between tl:::llge
Blindness can be prevented by :

o) Eye health educatijon through mag
(i) Improving the nutrition ang Preven
(iii) Training and rehabilitation of the v
) Improving the safety conditions op
)
(vi) X )
(vii)  Timely and proper Interventions in the
10.5 @ TwE Ocular Injuries
Ocular injury is an emergency and requires imm
Classification

1. Mechanical injuries

NPCB:

communica!ion Media,
ting Vitamin A deficiency,
isuall_\ har.di:a;ped. ’
roads, factories and home,
Treating and controlling the Organisms which cause the

Regular eye check up.

€¥e problems,

ediate medica] Or surgical intervention,

a. Perforating injuries b. Retained extraocular foreign body /
c. Contusional injuries

2. Chemical injuries

a. Alkali burn b. Acid burn

3. Injuries due to physical agent

a. Radiational b. Thermal c. Electrical
4,

Indirect ocular trauma
Extraocular foreign bodies

e g
Foreign body, a small particle of coal, dust, steel, glass, wings of insect and husk of seeds
may be retained either in the sulcus subtarsalis or the corea.

Symptoms.
* Discomfort .
Treatment

Profuse watering * Redness * Reflex blinking

* Do not rub the eye as it may penetrate into deeper nss,ues'- n of the local anaesthetic.
* Ifinthe conjunctiva, it is picked by a needle after applicatio

i d with its blunt end.
* Ifinthe cornea, it s gently scrapped off with the forelgn bod)t/ issp:pplied sl
* After removal, pad and bandage with antibiotic eye ointmen
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ical injuries o .
Ch""" tcjr steam, molten metals can cause burn mJ}\:nes. Poisong
¢ Hot water, 3 et v
mustard gas, lacrimator gas etc. may cause injury to the eye.

us
8aseg Such .
I Signs and Symptoms

* Rednessoftheeye * Swelling of lids *  Photophobia
* Lacrimation *  Congestion of vessels.
‘ Complications

*  Symblepharon i.e. adhesion of the lid to the globe due to conjunctiy,
E Corneal ulcer.

Treatment

¢ Wash the eye thoroughly with plenty of cold water, f.\cids can be Neutraljzeq Wi
weak alkalies e.g. soda bicarbonate solution. Alkalies can be neutralized with weak acids ¢, 8. bori
acid.

al ulccm“'()n

If there is corneal erosion, treat it like a corneal ulcer.
Blunt injury

It may vary from simple
caused by blunt objects such as a

Cornea

corneal abrasion to an extensive rupture of the -globe, They are
blow by the tennis ball.

L. Abrasions of the cornea.
2. Blood staining of the comea is du
. Sclera

e to associated haemorrhage into the anterior chamber.

Rupture of globe may occur
Iris and ciliary body

* Traumatic miosjs, mydriasis, irregular pupil may be seen.

Iridodialysis - jrjs is detached from jts
Lens

root at the ciliary body.

Dislocation of Jens into anterior or Posterior chamber,

; d in a circular manner
Total Opacity of the lens,

Rosette Cataract sity
Vitreous

. ated in the Posterior cortey.
Liquefaction of the vitreoys «
Choroid

Vitreous haemorrhage * Detachment of the vitreous

Choroida] haemorrhage, rupture or detachmeng may be there.

Retina . .
Commotio retina or Berlin's oedema -
d'l cherry red spot in the centre,
¢ Wi
wl

Detachment of the retina may occur,
.
Optic Nerve

This is usually associated with the frac
yulsion of the nerve.

8 PR
ot Perforating injury
Perforating injuries caused by shar;
the eye Or induce sympathetic ophthalm
inthe
in Signs and symptoms
« Photophobia and lacrimation
« Impairment of the vision,

There i milky

whi .
hite cloudmess atthe Posterjor

" '
ure of bage of skull, 1 May be in for of papillitis

P pointed objects may Cause
it i the g eyeyl eVere pyogenic infection

o Eyeball is tender.

+  Vitreous opacity may be present.

+  Oedema of the optic disc is common,
Treatment

Topical corticosteroids, cycloplegics and antibiotics are administered,
Perforating injury with retained foreign body
Aforeign body may penetrate the eve, especially when it strikes the eye witha hig,h velocity,
They mainly include minute paniclgs of iron, stce.l, wood etc, I.t may get lodgefi on the iris, lens or
vitreous. A metallic foreign body (iron or steel) induces specific tissue reaction. An electrolytic
dissociation of metal disseminates i

tthroughout tissues. The epithelial structures are usually most
affected and they undergo degenerative changes.

Iron causes siderosis which is characterized by appearance of rusty oval pi'itch.es t;n the Zn:;rtll(::
capsule of the lens. Copper induces reaction, chalcosis. The golden brown ring is forme

i ing, Iti
deeper parts of periphery of cornea in the descemet's membrane known as Kayser fleischer ring, It is
seenin Wilson's Disease.

The foreign body should be removed earliest.

Radiation injury . es pain and
Exposure to an arc welding and direct or reflected sunlight from snow causes p

ocular discom fort (snow blindness)

Treatment

i ic, antibiotic ointment is done.
Use ofprotective glasses and administration of topical cycloplegic, anti

N i et 1 S
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