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INTRODUCTION TO OPHTHALMOLOGY
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® A basic dugram of the cye is druwn, where the white part is
the sclern which continues as comen unterforly. Behind
cornea, lies the Inis that gives color 1o the eye, The opening in
the Ins is the pupil, The junction between the solera and
corned is known as Limbas, Above the sclera, there Tics
another tissue, the episclera. The episclen is # continuation
of the sclern and is the outermost [ayer of the sclers. Above
the episciera lies the Tenom's copyule,

o Conjunctivi s a thin mucus membrune covering the ocular
surface bul does not cover the comea,
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Parts of the conjunctiva

o The bulbar conjunctiva

e The fornix

o Palpebial conjunctiva (the part of the conjunctiva covenng
the upper bd and the lower lid),

® The whole eyeball 1s divided into two segments. the anterior
segment, and the posterion segment, The anterior segment is
further divided into the anterior chumber and the g '
chumber. The anterior and posterior chinnbers are filled with
aqueous humor. Behind the lens Ties the vitreous cavity fillad
with vitreous humor, whichsa gel,

o Aqueous humor s formed in the eiliary processes,

o The rough part of the ciliary body is called “pars plicata™

which is rough due to the ciliary process. This is the place
where the agueous is formed. The pluin part of the ciliary
body 1scalled “pars plana®,

The aquecus after bemg formed m the ciliary process goes
into the posterior chamber and through the pupil, it comes
into the anterior chamber. From the anterior chumber it goes
into the peripheral space in berween the Iris and the comen,
the angle of the unterior chamber. The angle on the inside is
c ponding to the limb i

The engle also has channels known s trabecular meshworks,
From there, the Aqueous goes into the Schlemm's canal. It
oventually goes into the episclernl venoms systemn

Mechanism of vision oy
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® When purallel hght rays fall on the comes, there is the

bending of the light mys cailed as refraction. The major
refracting surfaces are the comeannd the lens.

The parallel light rays falling on the cornca are first bent at the
cornea and ther ut the leas, The first point where the parallel
Tight rays fall 15 situated just bebind the lens and 15 known as
the nodal point of the eye (N). At the nodul point, the image
becomes inverted and falls on the reting. This fmage is then
made straight by our beain,

@: Important Information

o Nodul pointz 11 15 the optical center of the eye, [t s also
the first focu! point that issitunted just behind the Jeny.

Structureoftheeye
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Suspanaory igamenta

® The shape of the eyc is an oblate spheroid. Capacity varics
from6 o7 ml,

o All the nerve fibers from the retina aggregnte at the dise and
form the optic nerve

Roter bevaga 1.1

o Comresponding to the optic dise, the scotoma s called the
blind spot. Any non-seeing area surroundled by u seeing ares
iscalled a scotama.

Conuctiva

o The retini is the innermost layer but does not extend up to the
anterior part and stops at the ciliary body (pars plana). The
most peripheral part of the reting 1 labelled as ora sermita.

o In the diagram above, the Ins, the untenior chamber, the
comel, and the angle can be jeen. The anterior chumber
angle has the trabecule. The Schlemm's canal can also be
seen

Outtlow of aqueous humor
* The nqueous that is formed in the posterior chamber goes
through the pupil into the antenior chamber, and through the
trabecular meshwork, When it passes through the
uveosclera, it is called the uveoscleral pathway.




* In the above-drawn diagram of the e¢ye, the red parl

represems the vascuiar lnyer, the yellow part represents the
reting, und the nerve fibres forming the optic nerve can be
seen. The outermost blue luyer is the sclern. The muscles cun
be seen 1o be attached 1o the sclera, The white part represents
the cornea.

wabacular meshworks TH -» 5C Schiemnt's

Both the comea, and the lens arc uvascular. These gel ther
nutrition from the squeous humaor,

More aqueous humor m the eye rases mirsoculur pressure.
‘When this 15 happening, it presses more on the optic dise,
This will lead to damage of the optic nerve or glaucoma,
However, there are coses when the patient is glavcomatouns,
bul their intraocular pressure is normal (normal tension
gluecoma),

All the nerve fibres have aggregated into the optie dise,
crossing the retina, the choroid, and the sclera, und then
entering into the orbital cavity. Part of the sciers at the ophie
disc whare it 15 exating 18 actually sieve-like and is called
lamina cnbrosa,
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Tha capacity of the orbit s 30 cc.

The shape of the orbit 1s quadrilateral or pyramidal. The
lenigth of the optie neese Is 3.5 10 5.5 cms (1 muliple optons
from this menge i given in the question, then the cosrect
option would be 5 em).

The axial fength of the eye 38 24 mni. The axal leagth is
mensured through ulirasound. Ulimsound in the eye cin
eitherbe A sean or B scun.

Ascanis used for axial length messurements.

Bacan is used wo see the posterior segment of the eye.

The depth of the anterior chamber which is the ures in
between the Iris and the comen 18 2.4-2.5 mm.

o Anisometropin: When the difference between the refractive

powerafboth eyes 1s more than 2.5 D,

Basics about the Reting (CRIRCY
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*  Retingconsists of the following,

o Cemal eeting

o The optic disc, from where the nerve is existing and,

o The macula, which is responsible for the central vision,
Maoculais 5 to 5.5 mm. It is also known as Maculs Lutea
hecause itis yellowish in colour.

o Inside the mucula hes the most sensitive part of the retina, the

fovea centralis. Inside it hies another area, known as a foveala
(it only has cones). There is a very small depression at the
center, the umbo

o Periphery

o Mid Periphery,

o The disc is nasal, and the maculn 15 tempoml The most

peripheral part of the reting, the ore sermsty, issermted. The
thinnest part of the retina is the foves

o The distmee of the dise from the foveoln 15 2 DD or 3 man,

o The central vision is checked through visual acuity charting,
Peripheral testing is dene through perimetry or peripheral
viston feld charting tests,

Hurman retna

* A blind spol 15 an absolute sootoma and s 4 negalive
scotlomi. Absolute scotomie means under any condition
(even if the size of the object is changed), the patient will not
be able 10 see it. Negative scoloma means that 1t 15 an empty
space and positive scotoma means that there 1sa black patch
in front of the eyes.
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* In the afide above, the area around the fovea, the parafovan,

und the perifoven, can be seen
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Instruments to see the Retinn 1145221

o Theslide above shows how the eyeball is placed In the arbital

vavity. The museles bolding it on can also be seen
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Indivect Ophthalmaoscope

o The slide above shows a B-scan, showing the lens, vitreous,

chorord, wnd, retima, This can is used 1o see stroctures behind

the lens, the postesior segment of the eye.




Blood supply of the eye 004357

Intamnal carotid amery

Ophthalmic amery

*  Themain artery supplying blood to the eye is the ophthalmic
artery. The ophthalmic artery is & branch of the internal
carotid artery.

The ophthalmic artery is divided into three main branches,

1. Posterior ciliary arteries: These supply the short and Jong;
the short one will supply the choroid and oplic nerve: the long
one will go to the ms and the cilinry body.

2. Retinalartery

3. Muscular arteries: The muscular arteries supplying the
extrmoculer muscles are anterior ciliary urteries.

- Pootes War Ciary arlesies
Central wrnal artery

Caenhalimd artery

Imema carond artery

® Inthe slide sbove, the internal carotid wrtery can be seen. The
ophthalmic artery onginates from the miemal carotid artery,
The ophthalmic artery gives out one branch as the posterior

cilinry anery. The short pesterior ciliary artery will supply
choroid and the long one will further move anteriorly, The
central retinal artery is another branch of the ophthalmic
artery which pierces the optic nerve und goes through it to
enter the eye.
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e Part of the optic disc is supplied by the is of the

short posterior ciliary artery which s supplying the choroid
and retine. Thix anastomosis 5 called the circle of Zinn-
Haller, and is supplying an area of the optic disc.

Venous Drainage QR

e In the shide vbove, the superior ophthalmic vem and the
inferior ophihalmic vein can be seen draining ino the
CAVETOUS Sinus.




Image 1.1
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7 PREVIOUS YEAR QUESTIONS
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Q. Eviscemtion is removal of which layer of cyeball?
(FMGE JUNE 2019)
A. Middle and inner lxyer
Outerand muiddle
Outer and inner
Allthe layers

oo

Corneal transpurency i decided by
(FMGE JUNE 2021)
Keratan sulphate
Choodrottin sulphite
Heparan sulphate
Hyaluronic neid

cnzpy <©

Q. Which layer of comeca helps in maintaining hydmtion of
stromm ol comen? (NEETJAN 2020)

A. Descemet's membrane

B. Endotheliom

C. Epithelium

D. Stroma

Q. All of the following are features of comenl epithelium
except, (ATIMS JTUNE2019)

A. Liedby stratitied squamous epithelium

B. Bowman's membrane regenerates

" Apical cells have microvilli

D. Mitosisis limited 1o limbos
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W CROSS WORD PUZZLES

Crossword Puzzle | Down

1. Inside the foven centralis fies unother nrew, known as ——
(itonly has cones ).

2. Thereisa very smitll depression at the centre called the weeees

3. Negative scotomie means thit it is an empty space and
scoloma means that there is & black pateh in front of the eyes.
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5 T1 T Crossword Puzzle 3
1 JEEENEEENN ]
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3. The superior ophthalmic vein and the inferior aphthalmic ]

vem drains inlo the sinus. ENE =
4, The main artery supplying blood 10 the eye s the ——

artery, [5 1
Down -
1. A Blind spot is an shsolute scotoma and is also & —

scolom,
2. Part of the optic disc is supplied by the ——— of the short Across

posterior ciliary artery, called the circle of Zin-Haller. 2. Theshape ofthebuman cye ix called an - spheroid.
3. Ophthalmic nrtery is a branch of the internal artery. 5. The most peripheral pant of the retina, the ora —-——. is

sermtedt,
Crossword Puzzle2
Down
) |, The shape of the orbil gg «eeeeee orpyramidal
] : 3. The thinnest part of the retina is the ]
g i » 4. The bending of the light ruys is more ot the ——-.
1 [ 111]
]

Across
4, ————scotoma means under any condition (even ifthe size of

the object is changed), the potient will ot be sble to see the

object.
5. Inside the Hes the most sensitive part of the retina, the

foveacentrnlis.




l 2 DISEASES OF LENS PART-1

e

o Theshape of the lens is biconvex.

The equatorial dinmeter of the lens is around 9-10 mm.

® [herefractive power of the lens 15 16-17 dioptres ( However,
this cun differ shghtly since physiological values differ from
pemon to person),

o Therefractive index of theJens 1s1.39,

o This refrnctive index is maximum at the centre of the lens,
anditiy 14141

Crystatine lens

Nucleus and its Parts

o Embryomc (0-3 months)
Foetal (3-8 months)
Infantile ( Pre-puberty)
Adult (Post-puberty)

Uy 5%
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o Anterior epithelinl cells are of two types
o Acells: They nre cubotdal and reside at the centre,
o Ecells: They are columnal and seside a1 the equator.

® Lens fibres are formed from E cells. While formation, there is
2 mcruscopie gap fefi behind i the intensection, called
stitures, as shown below
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o These sutures look like a straight 'Y from the anterior surface

andani d'Y'tromthe p 1or surfee ns shown below
Arduriur Pustoner
Sarface Surface
Location of the Lens T

® Theleny is supported by suspensory lignmenis.

o The anterion, most condensed part of the vitreous is called the
Hyaloid membrane.

® Thus, the lens resides in the posterior chumber, in space
called Paellor Fossa.

® The strong adhesion b

n the most part of the.

lens and the Hynloid membrane i called the Wiegert's
Ligament of Hylo-Capsular Ligament.
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Physiology LRSS

o Lensisavascular

o The primary metabolism of the Tens is anuerobic 1.e., 80% or
more of the glucose is metubolised anaerobically

e Since hydration can cause calaract, there exists @ mechanism
that prevents water from getting info the lens known as Pump
Leak Theory,

Antescior Postener
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Lens Protein wiite:z?
Lens protein s Sequestered Antigea. They are broadly divided
IO Iwo categories

o Water Soluble Proteins

o Wafer Insoluble Proteins

Water Soluble Proteins
o Theyare mainly Crysullines, which in turn are of 3 types:

e Crystalline Gammu or CRY-G gene is responsible for
congenitul calaracts.

o Another type of soluble protemns are High-Molecular weight
protems (HMW) - 1.2,

Water Inseluble Proteins

o They are mainly albuminotds,

o We can also further classify water insoluble proteins as Urea-
soluble and Urea-Insoluble.

e Cytoskeletn] Protems are one of the muin uren-soluble
proteins, gt « Vimentin

o Major Intrinsic protetn (MIP) is 1 Urea Insoluble protein.

o HMW-3.4 are water-insoluble proteins and any increase in
the same will cause cutaract fonmation,

o HMW 3 individuully is responsible for nuclear cotaract.

Catarucet IR

* Definition: Any opacity in the lens that hinders the optical
homogeneity of the lens is known us cataract,

® Classification: A cataract can be congenital or scquired.

Congenital
Infantile —+ <lycar
Developmental —» > | vear
Acquired Cataract
e Thiscan be classified in 3 ways
o Anatomicully
o Maturity
o Etiologieally
Anuatomicully
o We classily based on where the cataract starts from in the
anatomy of ancye.
o Anterior Subeapsulur (ASC)
o Anterior Cortical
o Nuclesr Cataract
o Pastenor Cortical Cutieract
o Posterior Subcapsular Cataract (PSC)/Cupuliform
Cataract
o Anterior Polur Caturact
Postertor Polar Cataract

o PSC forms duc W dysplasia of E celly that migrate
postenorly. Wedl cells/Bladder cells arc E cells that are
responsible for formation of PSC

Posterior Polar Catarscls typically have onion ring patierns,

asshown below:
o ASC is formed due 1o fibrous metaplasia of antenor epithel il
cells,
The imoge below depicts Cortical Cataructs with sl
spokes:

10



o ltisalsocalled Cuneciform Cataract,

Maturiry (LT
o We cnn classify according to matunity as:
o lmmature
o Matre
Hyper-mature
e Hypermature cataract can cause 2 types of degencrative
changes:
Morgagnian Cataract: Liquefaction of the cortex
causing nucleus jo Nout, Wrinkhing of capsule.

Etiological WO 14

o They are clussified based on actiology as

Senile (Most common catursct)

Metabolic

Complicated/Secondary

Toxic

Traumatic

Ruochintionnl

Associated with systemic discase{pre-Senile) <50 years

ofsge

e Senile catarget: They are further divided ns Cortical,
Nuclearand Sub-Capsular,

(TR SR
Cortical Cataract: Itoccurs peimarily due to hydraton
—+ Water collects between the fibres. forming clefis nnd

vacuoles, This gives rise o different stuges of

bydration.
+ Stage I- Stage of lamellar separation
» Stage I - Incipient stage (Cumiform cutaract)
—« Stage NI - Intumegeent (Maxunum hydration

» Stage IV - Mature Catarict
— Stage V - Hyper-mature Cataract

. B -
@
g i ]

Lometal seperalon nogient cataract

STAGES OF MATURATION

A5
-

Matgagrean cataract Hypermatioe ~atv et Iatare cataract

Morgagien
Selmote

Yunatue Cataract

—+ The most common complication of the morpagnian
catarac't is Phacolyte Glaucoma

— I the TM blockage occurs due 1o tragma and not
morgagnian, then it is Phacotoxie/ Lens Particle

Gluneoma,
+ Phaconnaphylactic Glawcomu- due to immune
reaction,
+ The type of glavcoma due to intumescent cataract is
called Phocomorphic Gluweoma-SACG
— The most common complication of Hyper-muture
sclerotic is subluxation of lens Le,, partial dislocation

ol lens
Phacolytic ac Phacoanaphylactic
Glaucoma P e

I ! e |
morgagnian Trauma
Phacomorghic Phacotopic
Intumescent

o Nuchear cataract: The mechanisim is Nuclear Sclerasis
Selerosis can be cuused due 1o increase in insoluble
protein and decrease in saluble protein, depaumtion of
the protein (dehydrabonal crisis), deposition of pigments
suchas melanin and urochrome.

Cataractcan b :
1. Yellow - Xanthopsia ( Yellow vision)
2, Amber




3. Brown - Brunescence
4. Black-Nigra
Free vadical Scavenger (LI 28N
o There exists wn antioxidant system in lenses that prevents
oxidative/free-redical injury.
Superoxide Dismutase (SOD)
Cutalase
Glututhione Reductuse
Vitamin €
Vitamin E

Anacrobic condition of the lens.

o Vitamin A s oot present i the lens

o Sccond sight of old age' i improvement in near
glassespresbyopic glisses, *Second sight of old age' is
improvement in near glasses/ presbyopic gl

& Thishappenswhen a putient develops nuc

asses

jear sclerosis
Subcupsula
1. Anterior Subcapsular (ASC) due 10 fibrous dysplasia
ofuntenor epithelial cells
2. Postenor Subcapsular (PSC): The pupil dilates w
night, giving risc to scattening of light that couses
glure, especially while dnving,
— dysplasio of E cells or Wedl cells or bledder cells
—+ Dunng the day, there ts Miosas that leads 1o decrease in
visunlacuity and difficulty in near vision
e PSC ix the le

ticular opaciry that causes muximum

diminision of

on
o Associated with systermic disease ( Pre-Senile)
o Any catarnet that is developed within the pge of 30 years,
ey are divided into different categorios as:
« Diabetes Mellitus (DM) aka me
—+ Myotonic Dystrophy (MD),
« Atopic Dermatitis
+» Neurofibromatoss-Type 2

0123358

tabolic calamct

Atopic dermmutitis is associgted with shield eutaract which
tsa kind of ASC

The mmage below depicts u Chrstmas-Tree Cutarnct
which 1s associated with Myotonic Dystrophy. It involves

the corticul part and can be a PSC oo

Ocular Features of Myotonic Dystrophy: The 5Ps
« Plosis
+ Presenile Cytaract (Christmas-tree cataract)
— Intrnpxcular Pressure (10P): Low

+ Pigmentury Retinoputhy-

alt and pepper fundus
+ Pupil: Miotic reacting slowly w light,
* Metabolic Caturact 0106133
Dinbetes Mellitus (DM)
— It occurs due 10 sarbitol accumulation. Sorbuol s
hyperosmotic and uny hydration will lead {0 cataract,
+ The enzyme responsible for the Soritol pathway 1s
NADPH-dependent Aklose Reduciase

+ Itcan be aSnowilake/Snowstorm cotamct

— Soowllake'Snowstorm s more common in Type-|
DM.
« Frequent changes of Presbyopic glisses are caused by
Early cataracts (Intumescent cataracts)
Late Glavcoma ( Late stage of Primary Open-Angle
Glavcoma (POAG) can crescent with fuctuating

refractive ermors.




- DM + Fleischer's Ring is an iron deposition on the epithelium
[Incaseof Hyperglycemia we see myopic shift layer und appears in patients with Keoratoconus.
Vice versa, in case of hypoglyeemia, we obxerve
hypermetropic shift (lowards lesser curvature))
Galactosemia

—+ L can ocour due to 2 enzyme deficiencies, end they are:
Galactokinase - This dehoency causes Lamellar
citaract :

- Galactose-Phosphute-Unidy] Transferase (GPUT) - (™

Keratoconus

—3 epithelium
This defickency couses Onl-Droplet Colarue! as

shown below

Lowe's Syndrome/ Oculo-Cerchro-Renal Synd rome
The features in lens
— Microphakia (lens size<9mm)

» Cataract (amino-acid metabolism emor)

» Postenor Lenticonus (comcal protrusion of lens
postenorly)
+ Glaucoma

—+ I12s also known as reverszbie cataract
o Chaleosis
— Itmeans copper alloy inthe eve,
+ Mg caused due o
Wilson's disease
Any copper-containing foreign body.
» The imisge below depicts o Sunflower cataract

e Anferior Lenticonus is seen in Alport's syndrome, which is
Familiwl Haemorrhagie Nephritis,

Antesior
L:nn:onu' F‘a'.'cnor Lentconus
Lones $ ¢
Al pwt .
syndrome

r«n Fal Hasmorragic Nepheltis

p
— Ttstarts superiorly wnvd inferiorly 1o make ucircle.
-+ 95-100%% patients with nevrological complications
will present with KF-ning whereas only 65.67%, of
patients with Hepatic involvement will present with S
K¥-ring.

13

« Kayser-Fleischer Ring (KF-Ring) is copper
disposition in Descemet’s membrane in the comea. It is
reversiblel fuding)




e Anterior Lenticonus is mose common in maoles e TozieCataract

o Oil-Globule Reflex, as shown below, is observed in antenor It can be caused by
lenticonus when seen through a slit lamp, in retro + Sterosds - 1 disturbs the osmotic balance in the lens.
illumination +» Phenothinzines

« Lang-Acting Miotics such gs Echothiophate,
Phospholine lodide, DFP.
— Amiolarone
+ Busulfan
+ Gold
— Chloroquine
An casy mnemonic to remember the drugs and respective
caturacts = shown above, B-5-C cuuses PSC and the rest

of the drugs on the list canse AS(

The most common complication of topical steronds in the
eve is Glaucoma (OAG) duc to deposition of

o Complicated Cataract/Secondary Cataract 024700 Mucopolysacchandes in TM
e pathognomonic featare of complicated catnet_is The maost common complication of systentic sterods s
polychromatic lustre. cataret (PSC)
o Truumatic Cataract (TRl s)
ComplicatedCataract Perforuting/Penctrating: It can lead to cataract if it hits the

lens

Lireat Cnimo

: fraumi s also called cone njury
nacitise Blunt Trauma: It isalso called concussion injury,

Features of Blunt Irauma
+ Rosette-shuped Cataract; [115 0 cortical caturact that

starts from the postenor cortex

Poiychromatic 1ustre and bireaderumb oppearance

Most common type of comphented catarnct s Postenor
secondary cataract (P'SC),
Etiologics

« Most common cause of complicated cataruct is

Chronic Anterior Uveitis

— Vossius Ring: Pigmen! deposition on the anterior
capsule of the lenx

—+ High Myopm (mastly PSC)
« Hereditary Fundus Dystrophy - il citn leid (o

Retinitis Pigmentosa (RP)
- Leber's Amaurosis
Gyruleatrophy IridoDialysis: Dwsimnsertion of s from ity root

28 D-shaped pupil

Stickler syndrome cit




+ Berlin's Edema: Edema ot the macular of the retina,
Also called commotio retinze, There is a cherry red
spot thut is shown below

o Electric Shock: It leads to Stellate ASC that couses
clectric ctariet,

* Radiational cataract
All electromagnetic radmtions can cause catarnets and

(IR SR L}

mostcommonly cause PSC,
We further divide it ns:
« Infrured mdiation - It 15 seen w glasy factones and

leads to Glass-Blower's cataract, It can be cortical
changes/PSC

— lonizing Radiation - It can lead to PSC (most
conumon ).

We can et a radistional cataract after CT scan or when

exposed to microwave treditions but not nfteran MRI

@‘: Important Information

e The enzyme responsible for the Sorbitol pathwuy is
NADPH-dependent Aldose Reductase,

o Kuyser-Fleischer Ring (KF-Ring) s copper disposition
in descemeént’s membrane in the cornes und is
reversible( fading)

o 95-100% patients with neurological complications will
present with KF-ring whereas only 65-67% of patents
with Hepatic involvement will present with KF-ring.

CATARACTS ASSOCIATED WITH SYSTEMIC
DISEASES T
Presenile Cataract

Catwracts in less than 50 vears of age.

Chuses of presenile cotnmets are—

Disshetes mellites

Myutonic dystrophy

Atopic dennarits

Neurofibromitosis type 2 (NF2)

s — 0 @

Myatonic Dystrophy
o ltisone of the most common muscular dystrophies

Ocubir features of myotonle dystraphy: 51"

| Ptosis- Drooping of the eyelid

2. Presenibe cntaract- Christmas tree cotaract

3. 1OP- Because of the myopathy there i low miraocular
pressure,

Pupik-Miotic pupil, Slow reacting

5. Pigmentary retinopathy- Also called as “Salt and Pepper”

-

fundus
Christmas Tree Cataract
o  These are polychromutic needle like opacitics
o ltcan invelve cortical or postenor subcapsular arcn

Atopic Dermatitis

Shield Cataract

o Itinvolves the whole pupillary area.

o Itisananterior sub capsular part opacity.

Shipld Cataract

Nearofibronmtosts Type 2 (NF2)

o ltisa posterior sub-capsule colarict

o Most common oculir Feature of NF2 is PS(

e Most common ocular feature of NF1 is Lisch Nodules.




Clinical Features

e The blurring of vision oceury,

¢  Diminished viston: The normal vision is 6/6. If the cotarinet is
nucleus centred, it can lead to day blindness called

ARSI

hamarlopin.
o Cortical ohanges : Dimimished Vision at night
o Polyopia; Can beseen in mciprent calaracts.

o Glare: The glare is mainly o feature of the PSC Posterior
Subeapsulur Cataract. I is very prominent at night.
o Coloured Halos: Can be cavsed by
I, Cataracty
2. Acute congestive gluncome
3. Mucopurulent conjunctivitis

Fincham's Test

STENOAC SLIT

- HnDm

\i"A

* Fincham's test, in which a stenotopic shit is passed over the
pupil, can distinguish between the hilos of acute congestive
ghllllll)l“ﬂ and immature catnmet.

e Halos break in immature catinset bul not in ncute congestive
glaiscoma

Trestment of the Cartaract

There 14 no medical treatment or preventon of cutaracts, The

only optson is surgery. These surgeries are explamed mn detail

belowas

e ICCE: Intracapsular cataract extraction, the capsule is
removed along with the lens.

o ECCE: Extrucapsular catarpct extraction, the posterior
capsule is not removed

* SICS: Small-Inciston Cataract Surgery, it can be munual or
with the belp of Phacoemulsification

e FLCS: Femio Laser Catarnet Extraction

(o< Sh ]

Methods
1 Forceps Extraction: Armugas forceps.
1 Cryoextraction: The best method of extraction,
Wire Vectis method
o Indianzmith method.

@) Important Information

Pre-Operative Assessment

Systemic Condition

o Sugar Level: DM (Diabetes mellites ).

o Hyperteasion: Make the blood pressure normal for the
surgery,

o Respiratory System: [he patient should not huve o cough
or upper respimutory infections becuuse if the patient
coughs after or during the surgery, it will be harmful,

s History of Myocardial infarction or Stroke: Surgeons
have 1o wail for 4-6 months.
»
S\
\e __’—?——,
v
Arruga Capsuls Forceps.
v
Wire Vectis
ECCE Extracapsalar Cataract Extreaction a1

Extracapaudar cataract extractan
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ECCEWITHPCIOL

o Extracapsular cataract extraction and posterior chamber
ntrocu lar lens,

Ty berm

K—‘—e/—'-‘_] — Caprulat bag
A




* Procedure: The surgeon makes un incision of 8mm on the Manual SICS
limbus and some part of the anterior capsule and the whole of

the posterior capsule is lefl; this is called the capsular bag. In /_—\

this bay. the intrmocular lens is placed. cxc
Continuous
? curwimaar
L4 capsudarhexin
betni e 15-8mrs)

HYORCOISSECTION

Romost #1e Mudeus -» Viseo Expresson

Superior Comneo-Sderal Tunne!

Outar Sceral

. .\\'nmia mjected und%ﬂha margin of the anterior copsule, it Right EVEA " rcision 5560 mm
wcilled hydrodissection, P gt
o Avoid Hydmo dissection in the case of Posterior Polar y. oY
Cataract. / e Comeal
Temgoral \ ncslon 60-7.00
Sige ll . ) Bt
2 | , Nasal Side
\ J
ST
infarice
Sde

* These mcistons will form ascleral tunnel formation.
e Round Smooth opening CCC (Continuous curvilineir
o Hydro delineation can also be done. cupsuloehexis)
* Dunng catamet surgery, hydro delincation is the process of
forcing Auid into the misss of the nucleus fo sepurste anouter Q. If the capsule is not visible, whit should be done”
shell tor several shellsy of the lens of the eye from the centre—— Ans,  The capsule ciun be stained i3t is not visibke fn ihe cise of

compait mass of mnes nuckeur malerial (also known as mature white cataracts, Trypan Blue is nsed to stain the
endonuclesse), capsule, Before that, an air bubble needy to be pul in,
o The mucleus needy (o be removed through pressure counter which protects the endothelial from this dye,
pressure in this case.
o Cleaning the bag with irngation aspiration VA s Y Phacoemulsification 02882
before placement of the intrsoculur lens with radial suture. o The inciston of 275 - 3.2 mm in length with & partial
« 10Lismadeup of PMMA Poly methyl Methacrylate. (Hickieas on the comen s iade:
" ) *  The frequency of the Phuco probe is 40K he.
Sl({:::mll lm:lwlitm (;:nl'ﬂﬂlellzgﬂ}' USRS e Inphacoemulsification. foldable 10L isused. They are made
. are two salient featsres of ; 3
1. ‘Smaltibcislod. up of acrylic, which is mostly used, and silicone.
2. Suture less Surgery - The incision is misde in different planes. MICS
s Thesetwo fe ensure no postoperative astigmatism, and PP AT
the patient can have thefr 1 vision beck as carly as 2 ®  MICS stands for minimal incision catarnet surgery.
weeks, » The procedure is the same as that of phacoemulsification, but

the incision 15 further less which is ranging from 1.8 - 2.4

wn.

e o Phakonit: This is & term where phacoemulsification is done
Manuai SICS phacoemulsfication at 0.9mm, After this rollable IOL 35 used, these are ultrathin
|5-6 mm} (2.75 mm—3.2 mm) which are made up of hydrogel.
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o Viscoelasuc will be used throughout the surgery, It is-either
HPMC Hydroxypropyl methyleeliulose 2% or 1% Sodium
Hyaluronase (withor without chondrodtin sulphite)

@‘ Important Information

brrigating Fluids
RL: Ringer lnctme + addrenaling
BSS ! Isotonie

Lap}ubtovrw

Shape may be Near to parfect

Irregula roundress

@ Important Information

* Lise of phenylephrine on a hypertension putient should
beavorded.

Q. Which are the steps most importiant that prevent infection

durmy cataract surgery?

Ans. The most important step is washing the eye with

Povidene lodine 5% w/v eye drops 1o prevent

endophthalmitis.

Q. Whichis the ideal fluid used for Irrigation and aspiration?
Ans. The ideal Fluid for irrigation wnd aspiration iy Basal salt
solution plus (plus means it has glutathione), The
composition of BSS is chlorides of sodium. potassium,
and cabeivm, miinly ixotonic
FLACS Femto Laser Assisted Cataract Extraction  @ao
o Jtiscalled s Neodymium glass (Nd: Glass) laser
« Sinceit is Femdo, the puise duration of this laser’s 10715,
o Wavelengthis 1054 nm,
e [he Femto laser used in has three ways
o Making the incision through the laser.
o €CCC
o Lens fragmentation

Local Anacsthesia

There arc three types of local anaesthesia that can be

administered

| TOPICAL (0.53% proparacaine, bui this will not have
Akinesia),

2, PERIBULBAR INJECTION

3. RETROBULBAR INJECTION




Fertbalbar and Retrobulbar A nesthoxla

Peribulbar Retrobulbisr

* Penbulbar snaesthesin o Retrobulbur anaesthesta is
is injected in orbit injected in oehit further
around the equator of behind the cyebull. near the
the eychall nerves that control eye

movement and sensation.

® s given in
extmconl space,

o It gven m the mirmconal
spce.

* 260 needle | inch
long.

o 260G needle | % nch Long,

What i injected: Lidocame 2% and bupivicame 0.75%
(buplvscine will sustain the effect more) alony with tha
hyaluronidase (optional) for a better spread on the tissue.
With or without epinephrine,

The injections are given n the supmorbital nerve block und
the second one between the medisl ¥ and lateral %4

-

Ditferent Types of IOLS 0255:4%

Hapte |
Angle

Overall
Diameter

Hapte
Loap
>
v/
.}\ .
>
ACIOL

10

= Otherophions
I ACIOLs.
2. InsClaw Lenses.
3 Scleral fixated lenses {best option).
o ACTOLS is the least preferred 101
1. 1OL dumuges the comen leading 1o comeal ocdema and
damage 1o the endothelinl cells.
2 ACIOL can lead 1o UGH syndrome
o Blocking the angle and causing glaucoma or bleeding
leading o hyphema (collection of blood in the anterior
chamber of the eye) ealled Uveitis glaucoma hyphema
(UGH) syndrome.

GLC

damage Uity
wrdothelial

coide

Hyetema

LIGH Syndrome

o Theopening is called Peripherslivideciomy. (When it is done
with luser it & calied Indotomy and surgically it s called
Indectomy, )

o Itis done 10 remove any blockage of the pupil due 1o the lens
and to release fluid that has built up behind the iris. Overall to
prevent pupillary block glaucoma,

Mate Haptic Lens

Plate Haptc Sing'w Pece

o These are Ins-supported lenses, 4 very fimous one 15 named

WORSTIOL.




o They arealso called Iris claw lenses.
* 1t 15 used when an appropriate postenor capsular support 15
lacking.

Posterior Chamber IOL(PCIOL)

* Dialing holes are used while putting in the intmocalor lens
inside, thess holes wre used to uttach the dialer in these holes,
o Dialing means properly adjusting.

S T e | sFans
~
B . o

The hole inthe haptic is 10 pass the suture through the sclevn.
* Theabove image shows o seleral fixated lens.

This is a C- Shaped haptic and there s also unother type J-
shaped.

Some Specific IOLS
* Mauttifocal IOLs

* TORIC I0Ls: When a patient has significant eylindrical

power

o The 3 dots in the image are used o define at which axss the

lens should be put.

@ Important Information
* Marking the wxis operatively should be done i 3 sitting

ar standing position.

HEPARIN-COATED 1OLs: If the eve is prone to u lot of
mflammation,

* BLUE LIGHT BLOCKING 10Ls: The cutaract lens

blocks blue light and this lens will have no mfluence on
colour perception.

* ASPHERIC 10Ls: The vision quality is oven better becise

it negates the factor of sphericul shermtion,

Biometry 01

o Bilomerry isa methodto caleulute the 10L power.

Biometry needs two measurements
. Axial Length{AL)
. Kemtometry
The axial length can be measured with A-Scan Ultrasound.

Keratomaotry =3 @

o TOLMaster: [t Ea very sccuntle precision tool used for non-
contact measurcment of the axial length, Keratometry,
anterior chamber depth, und while-lo-white measurement.

-

Formulu
There are four gencrations of formutas for Biometry
* IstGeneration: SRK (Sanders Retzlafl and Kraff)
o P=A-25L-09K
o Where:
— P=The actual implanted I0L power
—» A=The A-constant
—» L= Theaxial length
= K =The average keratomet ling
o Jtwas best culeulated if the AL was benween 22 10 24,5,




2nd Generation: SRK 2

Ard Generation: SRKT

o Formulu: Hofler, Holladay 1

4th Generation

o These were not hissed on kerstomerry reading.

o They were hased on AC depth which is measured through
the lOL master and the white-to-white measurement.

o Formula: Holler Q, Holluday 2, Haigis, Barrett,

o Forlengereyes

4

—» SRK/T, That s 24.5mm to 26, 0mm

o For Smallereyes
— Foradult eyes Hoffer- Q (<22mm)

o For congenital cataract in children the best formula is
SRKST.

Q. What will be the formula foen case of a post-Lasik patient?
Ans, Lusik is laser surgery to alter the curvature of the comes,
The best formule is Hasgis.
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1. These are lris-supported lenses, i very famous one is 4. Anuclear entaract will need more power in

I

named
is the measurement of the comes! radius of
curvalure,

. Ihe vigion quality in is even better becouse it negates

the factor of spherical abermtion,

. Most promment ocular feature in Martan is

Crossword Puzele2
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6. Checking the health ol the corneais called
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15 used in the Fincham's Test,
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Dawn Across

1. Awoid the use of on a hypertension 3. ICCE siands for

patient. 4 A nuclear cataract will need more poncv m
2, 15 the 1 1 of

the corneal nudius of curvature.
Crossword Puzzle 3
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Down Acroxs
1 lens opacities that affect the Y 3. Any reduction in the substance of urine is
Suturalcataract sutures of the feal lens nuclens and are 4, _is a diemilie] condition imheriance is mmwmnl
usually very slow to progress. dominunt.
2. Vimmin D deficiency, as well as rubella infection, couses 5. syndrome shows blood intheurine.
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Complications of Catarsct Surgery

LLISLER -

e The complications of cataract surgery can be divided into .
three types:
o Opentlive complications .
o Acute poit-operative complications
o Chronic post-operative complications

Operntive Complication

1. Posterior Capsular Tear

s Thiscanbeoftwo types -
o Without vitroous loss : 1t has less complications .
With vitreous loss: This condition can lead to more

complications like-

» Cystoid macularedema (CME) .
—» Retinal detashment .
— Endophthulmitis e

—» Gilancoma

2. Supra-Choroidal Haemorrhage RN

.
* Etiology: This can occur while giving snesthesia or due 10 .
sudden changes in intruocular pressure (10P)

24

DISEASES OF LENS PART-2

4.

.

It happens due to the pancturing and bleeding of short-
posterior eiliary artenes,
Expulsive hemorrhage: I7the hemorthage becomes severe,
wcan lead to the extrusion of the intrmocular contents,
This expulsive hemorrhage can lead to:

Iris p!l)hlps’(',\

|
.

Vitreous prolapse.
‘

Loss of red reflex

5 Short pesterior ¢iliary artery supplying choroid s the
source of bleeding

Management: Immediately stop the sury
everything. Don't drisin the blood dunng this scute phase,
instead wait for 7 days
it doesn't resolve in oo week, then a selerotomy is done.

vy and ve-suture

For glwcoma: Glaucoma mansgement is dooe
Systemic and topical steroids may be continued whier the
surgery

UGH Syndrome (Uveltis Glaucoma Hyphema)

It s mainly n complicstion of AC 1OL {Aunterior chamber

introcular lens ).

DM (Descemet Membrane) detachment

Descement’s detachment

Descemetopexy isdone to manage this complication
foyect the air and due w pressore the Descemet membrane

will reattely




S 2

Acute Postoperative Complications
o Theseare the following acute postoperative complications:
1. Shallow Anterlor Chamber
* Etiology: This can huppen due to
i, Leak: This can be confirmed by doing the Seidel test

o Seidel Test Put the fluorescein dye and in the area of .

dgqueouy kakage the fluorescein dilutes.
b, Pupillary block glaucoma

o The aqueous is collected i the postenur chamber due to .
the blockade and thus the pressure ereated pushes the s
forwarnd causing iris bombe which ultimately results in
pluucomi N

o Itresults ina shallow anterior chamber,

Pupitory Block Gimacoma

¢. Mohgnont' Ciliury block glhneoma: I 15 also known as
uqueoous mlSd!l‘CCl‘-(,‘ll 5~,'ndwnm

? Vitramus
Acpenus

o The aqueous 1 collected in the vitreous cavity in this

condition.

The squeous sccumulated posteriorly will push the

anterior chamber forward making the chamber shallow,

o Treatment: Atropine is given to relieve the pressure by
expanding the cilinry ring and breaking the blockade so
that the aguecus can flow anteriorly,

d. Cihg-chorowdal detachment

Endophthalmitis

"

It is the purtdent inflammetion of intraceular Muids usually
dueto infection.

Etiology: The most common etwological factor that causes
the acute onset of endophthalmitis is Staphylovoccus
epidermidis

The hallmork feature of endophthalmitis is progressive
vitritis

Clinical features: All these signs and symptoms mpidly
‘"I_‘lﬂl.'\\('l

Woniening of vision

Redness

Pain

Photophobia

Blephurospasm

o Duscharge

Two eyes are never operated simultancously as postoperative

3

o

there can be infection and diminishing of the vision in both
oyes,

Minimul 2 weeks interval should be there before the surgery
of othereye

Onexamination

There is 4 progressive diminution of vision.

Lid swelling

Chemosis

Comenl ederna

Hypopyon: It is the presence of pus cells in the anterior

a

chamber,
o Allthe signs of anterior nveitis may be present.
Vitritis : Hullmark
—+ There are lot of inflammatory cells and exudutes in the

o

vitreous due to which mediais hazy
< Fundal glow 1sabsent insevere and late cases
Retinal peri phlebitis

Treatment:

According to EVS (endophthal mitis vitrectomy study)

o Check the Vision: As per the vision, treatment cian be of two

types




If thers v no hand movement then the treatment 1s pars

plana vitrectonmy

For pars plana vitrectomy, entry from vitreous is through
pars plana i.e.. the eye is entered 3.5 mm from the imbus
50 s to gyord dinmioge Lo zonules and lens

If there & hand movement or better vision then the patient

is treated conservatively.
The treatment of chmee for endophthalmitis i intravitreal
antibtotie injections, The antiblotics given are ceftazidime
amd vancamycine Also, small doses of desumethasune is
given Lo control the mflammation
Systemic antibiotics that are given due 10 their higher ocular
penctration are quinolones.
Manugement of assoctated uveilis is done by giving
cycloplegies and topical sterolds under the cover

Q‘s Important Information

* The most common pathogen thil causes posi-traumalic

~

endophibalmits is Bacillus cereus.

Antibiotics thal are contrindcated to be given by intra
vitreal injection are genlumycin and amikacin as they sre
1oxic 1o the macula

In case of fungal infection, Amphotericin B and
Vaoriconazole can be given intravitreally.

The most common fungus that causes endophthaimitis
snd lids infection is Candida ulbicans

The most common fungus that causes orbital cellulitis is
Mucormycosis.

The most common fungus thal couses keratitis 15
aspergillus furmigsius.

Chronle Postoperative Complications

1.
.

nzm

Endophthalmitis

In this case. 1t wall be latc onsct usually afler 9 months,

Etlology: [tis caused by Propiontbacterium acne

o IF it is present in the bag and causes infection ut o luter
stage then the condition 15 called saccular ophthalmites

Clinjcal features

o Painless condition

o Mildly progressive diminution of vasion

On examination:

o Allthe signs of low-grade antenor uveitis are seen,

Mild vitrinis

Treatment:

o Use aqueous and vitreous cultuge, confirm the disgnosts

und an intravitreal antibiotic is given e, vancomycin,

Systemic quinolones are given, prefierably, moxifloxacin
isgiven

o Management of sssocmted uveitis s done by giving
cycloplegics and topical steroids under the cover

26

Othercause of slow onsel is fungal

2. Posterior capsular opacification/ after cataract/
secondury cataract

It is the most common loog-term complication of caturnet
surgery.

In this condition even atter sargery. the posterior capsule on
which the lens is put is getting opegue

Morphologically thisis divided into three types:

Diffuss/Fitrosis Elschrig paarls Soammerring nng

o, Diffuse/ Fibrosis: This is caused dug 1o fibrous metaplasia of
the epithelial cell




b. Circular opacities: Hlschnig pearls - These are the migrated
epithelial cells.

¢ Soemmerring nng(Fibrotie nog at the penphery ): This isdue
to the proliferation ol the residual cells,

* Clinical Features: Blurmring of vision and later results in the
duminution of vision,

o Treatment: Cotat the center to clear the visual axis
The treatment of choice is NAYAG laser posierior
capsulotomy,

Important Question

Q. Which IOL will have the least chunce of cousing postenior
capsular opacification?

* Theanswer s hydrophobicoerylic,

3. Cystoid Macular Edema

o Jtis called cystoid macular edemix because eysloid spaces ure
filled with flwd

e Any CME afler cataract surgery is onlled as Irvine Giss
syndrome

e Treatment of CME s systemic CA inhibitors and topical

NSAIDs

. Anterior capsular contraction and fibrosis

Cutand make the central opening in the anterior capsule,

Itis managed by NAYAG antenior capsuiotomy.

Displacement of 1OLs

Lens can get displaced either up, down, or laseral,

* h e s

o 1OL displaced lateral

* JOL displaced downwards- sunset syndrome

* JOL displaced upwards- sunrise syndrome

6. Dysphotopsia
These nre some annoying visual phenomenon like flash of
light, dark shadow due 1o mono foeal IOLs,

~

Refractive Surprise
o Itisa significant residual refractive error
o Trestment: There are three options for trestment -
o Prescnbe specs or contact lenses.
o Exchangeofthe 10Ls,
o Piggyback 0Ly tifone IOL is pul in capsular bag now put
the other IOL i put in ciliary sulcus
Congenital Cataraet 14033
Thiscan beoftwo (y pes:
* Developmental: [t occurs in children > | year, atfecting adult
and infuntile nucler
o Infantile: It occurs in babies <1 year of age affecting
embryonic and foetal mclei.
FEtiology: (Bilateral)
o TORCHS: It stands for toxoplasmosis. rubelln,
cytomegslovirus, herpes. and syphilis. Any of these
Infections in the first timester can cause congenital cataract.




* Radimtion exposure in the first irimester
e Useofterutogenic drugs n the first trimester.
o Metbolic causes: These are as follows
Galactosemis
) Fabry's disease
Lowessyndrome
e Hepatic disorders like Wilson's discase
e Chromosomal disorders like Down's syndrome- blue dot
punclate catarnct
e Genetic: There is 2 positive fumily history of the disease, und
the inhentance 1s autosomal dominant
o Birth triumas and some cuses of ROP (retinopathy ol

prematurily ) Can case umnilateral ¢ ongenital catarncis

ﬁ‘v Important Information

e Bloe dot cataraet or punctate cataract is o fealre of
Down's syndrome

e The most common congenital catorset 18 the blue
cautaract

* The most common congenital cataruet cousing marked
dumnution of vision is famellar caturact

o Genes that are responsible for congenital cataracts nre

the LURY-G
(connexing), and MIP gene (major minngic protoin)

teeyatnlline ga Cx

pgene 1y} pene

Types of congenital cataracts

1. Blue dot cataract

s Thisis the most common type ol congenital catirct
o Bluish dots are seen on the lens as cataract opacities
s Itisalson feature of Down syndrome.

*  Both nucleus and thecortex of the lens sre nifected
2. Cataracta pulverulenta

» Inthis,the lens has a powdery appenmnce

» Bothnocleus and

Lamellay/ronular caturact

¢ Due to some environmental insult, one lamella can develop

cataracts, but the xdjacent areas are clear

®  Over this catrsct, there can be small spoke-like opacities

culled the RIDERS

* Etology: This condition can develop due 1o vitamin D
deliciency or rubelin infection

* Thisanly mvolvesthe foetal nucleus

o Thisisthe mostcommon mfantile cataract

o This is the most common congenital calaract causing merked

dimmution of viswon

4. Anterior polur caturact
o listarts from antenor pole
o This Is generally assoclated with the persistent pupillan

membmne




5. Posterior polar cataract 10, Total congenitul caturact
o Whole lens is opaque when the child is born.

e This can be associnted with remmamts of hyaloid tissues

Clinical Features
known as Mittendort dots

AN ounion ring APPeEmanoe s seetl.
AW Leukoco

s 101 also known

o while everefles

6. Co t i
DFOBATY CALArac Investigation

o Firstudetoiled eye examimotion is to be done,
5 Ocular: A scanund B scan are done
Systemic: Ity not done i uniluteral eataracts or bilaternl
cataracts with postive family history, It is done fo find
other causes of cataracts. This can be of two Lypes
v Serum analysis: [n this ghucose level, gnlsctokinase
level, calcium, phosphorus levels, andd TORCHS titre
levels are checked.
» Urine analysis
- Reducing substance in the urine then diagnosis is
et

g ST
- Amino acids in the arine indicate Lowes's syndrome
- I sediments we detected in (he unne, then It is

Fobry's disease

ral cortical opacities ure seen in this condithon

7. Suturalcataract ; 2 > 2
- Detection of copper in the urine indicated Wilson's

diseuse
- Blood in the unne indicates Alport's syndrome

( Farmilial hemorrhs

> Nephntis)

Freatment of congenital cataract
* Theidenl time to operite:
o It should not be done before | month of age due to the high

chances of developing inflammatory glascoma

After 1| month of age, it should be done us scon as

possible.

Urnilateral Tn this case amblyopie will be deeper and

difficult to treat, so the treatment should be done as soon as
e  Theopacities are only seen along the sutures

* From the front, it looks hike Y and from the back. it looks like
an inverted Y.

possible.
Hilnteral, Inthis cise, the treistment should be done nfler 6
; ' weeks of age.

#. Wilson discase causes sunflower cataract

8. A o  Dbane’s cnterii
9. Galactosermia causing oil droplet catamict
* Pmdicates power

Ifthe child is <2 years, under correct the P value by 20%,

"0



o Ifthe child is 2-8 years old, then under correct by 10%. Subluxation of Leny n1isas
* Treatment of choice: [t 6 lens aspimion with pomary
posterior capsulotomy with unterior vitrétomy.

Congenital rubella syndrome:

e The trind of this disense is CHD - cataract. hoant defects, and
deafness

s The most common type of catamet is the nuclear pearly
catiamict

« Ocular features of rubella: They are-
o Microphthalmas: When the uxial length s <21 mm or at

Iyear thewal Jength is < 19mm.

o Rubellnkeratitis.
o Angle anomaly leading 10 glaucoma,
o Nuclear pearly cataract: This is the second maost commaon

ocular feature.

a Plgmented retinopathy: Saltand pepper fundus is seendue
10 diffuse chorioretinitis. This is the most common ocular
feature

o It is the partial dislocation where a part of the lens is still in
the patellar fossa,

Q

Etlology:
® ltcanbeoftwotypes-
o Acquired:
-» The most common caise bs iranmn
-» Buphthalmes : Enlargement of the eyeball

—» High myops
= Pseudo exfoliation syndrome
~» Chronie uveitiy
Df:"n::’:‘ zt:':fm' Cataract —» Hypermature nuclear sclerotic cataract
Aa-and-pepper Fetinsputi o Genetic: 1t 15 called ectopin Jentis. This can be of three
ypes-

~» Stmple EL: Displisce of lens takes pluce.

— Itincludes familial EL which 1s autosomal dominant,

—» Fctopin lenses et pupillae: The pupil is also displaced
in the opposite direction of lens displacement.

— EL sssocimted with systeme discuses

EL associated with systemic diseases
o Murfan's syndrome: Itis asuperio-temporil ectopin lenses.

Fundys photo of the patiant with Rubaila o Patient s tall hunds and fingers ave long, arachnodactyly,
o Homocystinuria: It s inferio-nasal ectopia lenses.
@, lmp(lmm Information A o Wiel Marchesani syndrome. It his an inferior subluxation
und microspherophakin (small, sphericul lenses). The patient
« Differentinl diagnosis of salt and pepper fundus: is short stuture with stubby fingers.
These ure - o Ehler-Danlos syndrome: The subluxation has no specific
o Rubella dircction. Also, a blue sclera s seen which is o very thin
o Syphilis sclerasuch that the underlying uveal tissues are visible

o Myotonic dystrophy

& Retinitis pigmentosa. A virinnt of this condition is sine
phgmento,

o Leber's umanrosis

o Sulfiteoxidase deficiency

* Hyperlysinemin

*  Sucklersyndrome: [tis disorder of collagen production,
The must commumpn ocular fenture is retinal detachment

e Tal



Ocular features of Marfan's Syndrome

Axial myopia

Megulocornea: It is the most prominent festure,

Cornga plany

Ectopin lentis which is superio-tempom): It is the most
common feature.

Hypoplasis ol dilator pupillne.

o Lattice degenertion of the retina.

* Rhegmutogenous retinal detachments.

Management

e Spectacle correction from phukic ares or aphakic area,
whichever Is more.

* Surgery

Capsalar tension rings In PXF

o If subluxation 15 < Y o'clock hours; Usage of capsular
tenston rings or CRS (capsular ring segments) is done.

o Tt will help 1o support (he capsubar hag where there is no
support from the suspensory lignment.

o Ifsubluxition is > 9 o'clock hours: Removal of the lens is
done e JCCE

-~ a




7 PREVIOUS YEAR QUESTIONS

Q. Most common cause of blindness m Indin?
(FMGE JUNE 2019)
A. Cataract
B. Refractive error
C. Trachoma
D. Glaucoma

Q. A patient with VA =1/60, hut < 3/60 i his better eye. What
type of blindness does he have” (FMGEJUNE 2021)

A. Low vision

B. Economic blindness
C. Social blindness
D. Munifest blindness

Q. A person comes with nght eye 6,60 and left eye 3/60. He
should be eategorized into which type of blinduess”

(FMGE DEC 2019)
A Manifest
B. Social
C., Economic
D. Noblindness
Q. Most sensitive to radiation is, (JIPMER MAY 2019)
A. Retina
B. Optic nerve
C. Lens
D. Cornea

Q. Intraocular bens is implanted in o young adult after cataract
surgery which was unoventful. When will you remove the
101 (AITMSMAY 2019)

A. Removeafier 10 years

B. Remove afler presbyopia

C. Afiersecondary catarsct develops

D. Never removed

-y

Q. Advantage of lens over spectacles” (FMGEDEC 2019)
A. Lass prismatic effects

B. Protection from UV rays

C, Decrease infection

1. Decrease inflammation

Q. A 60-year-0ld man inderwent phacoemulsification suanzery
and placement of foldable 101 of lefi eye & year back has
come buck with complamts of hazy vision now in that eye,
There is no associnted redness or pain or watering of eye, The
probable cause (JIPMER MAY 2018)

A. Posterior capsular opacification

B. Cyswoid macular edemi

€, Neovascular glascoma

D. Chorloretinitis

Q. A 10-year-old child is diagnosed with amblyopia in one eye.
What will be the best treatment? (FMGE JUNE2021)

A, Observation

B, Penalisation

. Occlusion

1. None of the above
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Across Down
3. dyvisused inthe Seadel test. 1. _ ure the systemic anfibiotics given in
4, The ballmark feoture of endophthalmitis is progressive cn:hphdmlmms
‘ 2 15 the treatment of Descemet membrane
detachment,
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Across

3. The most common fungus thal couses Kertitis is

4. bave the least chance of cousing posterior camulnr
apﬂcihcmmn

Down

1. and amphotericm B are the fungul drugs thal can be
given intravitreally,

2 Is the mogt comman pathogen that causey post-

truumitic endophthalmitis.
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Across Down
Locatomct __ lsafeatureof Down'ssyndrome. 2 uppeirinee is seen in the posterior polar catarict.
4. is the spoke-like opacities scen in lamellar 3 g0 TORCHS stands for d

cataracts,
3. Refractive surprise can be treated by specs, exchange of the
10Ls or 10OLs,
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LASERS IN EYE

Typeyof Lasers

o Lasers for eyes, based on their mechanisms, are ¢lassified
wnto three lypes:
o Photodisruptive laser
o Photocoagulative laser

o Photoablutive luser

Photodisruptive Lasers (T
o Photo disruptive lasers are used for cutting o hole m the eye,
suchas Nd: YAG,

Nd: YAG

® Nd: YAG 15 used for g the p apsule, and this
procedure 15 called posterior capsulotomy. So, one
application of this laser is laser pouterior capsulolomy.

14

capsulotomy

peripheral
irdatomy

® Another indication is its use in the peipheral eye, known s
peripheral iridotomy.

Femto-Laser

e Femlo-lsser is another photo disruptive lnser.
o Femto-laser is used in caterict surgery and refractive
Surgery.

The basis for all refractive surgery, especially luser-assisted
ones, i 10 alter the comen’s curvature, which is called
kermomileusis. 1t1s known that the more curvature, more is
the more refractive power which is myopi.

I patieat already las myopia, more curvalure is unwanted.
The correct way would be to flatten the central cornes,

In the case of hypermetropia. the correct way would be to
bulge the central comea.

The altering of curvature of the comes as per the need of the
patient 15 colled ker leusis. The ¢ surgery 1s
LASIK surgery,

In LASIK surgery. Femto-laser is used to raise the fiap.

The second application of Femto s the SMILE procedure,
where we focuy the Femto laser dicctly on the stroma,

DL =20

1

cutting a piece of siromu #s per the requirement, making 4
small incision, and removing that pieee. SMILE stands for
Small lncision Lenticule Extraction,

Photocoagulative Lasers
o Thisisthe second type of lnser.
e One of its gpplications is on the trabecular meshwork Le.,
trabeculoplasty in open-ungle glaucoma.

® The second spplication : instead vascular diseases of the
reting.

Photocoagulative laseny uee:
o Argon
o Dode
o Double frequency Ndi YAG (the wavelength here is hall
of the Ne: YAG),
Simple N YAG is photo disruptive, but in ¢ase of double
frequency. it becomes Photocosgulitive.)

0051

Phote ablistive Lusers

e Photoablative lasers primarily refer to Excimer lasers.

® Argon Fluoride is used for the eye, and the indication for this
is refractive surgery.

o asy

Q. Whatis the wavelength of the laser used in LASIK surgery?
RG]
Ans, The wavelength of Argon Fluoride is 193 nm.
o Thewavelengths of the restof the lasers are as follows:
o The wavelength of Nik: YAG is an mfrared range of 1064
nm.
@ The wuvelengthof the Fermto-laser s | 054 or 1053 nm.
o Thewivelength of Photocougulutive kasers are as follows:
o Argon:514nm
< Diode: 780 nm to 830 nm
o Double frequency Nd: YAG: 532 nm

Slides Showing Laser Application w0




e The peripheral indotomy s carried out on the peripheral ins,

and the Bisser wsed here 1s Nd: YAG,

o This image shows, the posterior capsule is opacified, and
there are Elschnig pearls. The central part is cot and Nd:

YAG posterior capsulotomy isdone

e Here, the cupsule has been cut with the laser. Femio-laser

COC (Continuous Curvilinear Capsulorbexis) is used.
Afterward, the capsule is easily removed surgically,

LASIC /—\

Comes
sTEP Y \_:'omn
an

L% e

STER2 -
‘ Comes
flap set
STEPY back In

place

Eye bl

e The above diagram shows how a LASIK procedure s done
by raising the comeal fliup, upplying the laser m the comeal
stroma, and putting the fiap back. Raising the tlap can be
done by micrpkeratome or Femto-laser.

Trabletu‘a' mashwork
T ,/%&
bean »

Laser spots

e It's evident from the slides that the laser is applied 10 the
tmbecular meshwork, and the laser spots are visible. The
laser is focused through the lens.

Disbetic retinopathy

e In the above slide, u laser beam is focussed on the retina in
case of Phowcosgulative procedures, such as dabetic
retinopathy, CRVO, sickle cell, ete,

-



Ao

Hing flap Laser sculpting Flat returned
3. Step 3: Impairment 15 comrected
o In this moge, it can be seen how LASIK surgery works, e Removing the kenhcule changes the shape of the comes,
There 15 a flup, and the loser 15 applied o the rest of the thereby achieving the desired refractive correction

comea. There wscalpting, and the flap returns to its position.

e lntheabove diagram, the SMILE procedure is being done. [n

The treatment steps step 1, there’s o creation of the lenticule by the laser;
o Lenticule; It (s a piece of corneéanl stroma which is cut by the secondly, the lenticule is removed,
FEMTO laser. ® In the third siep, there's a comection of impairment by
1. Siep 1: Lenticule creation changing the shape of the cornen. Lenticule is a piece of the
o A thin tenticule und small incision ure created inside the comeal stroma cut by the Femto laser and then removed.
et comes,

2. Step2: Lenticuke removal
e The lenticule is removed through the incision with minimal
distuption to the corneal bromechanics.
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Across

4., is 1 piece of the corneal stromt that the Femto
laser has cut

5. The two major indications for Nd: YAG; posterior
capsulotomy und peripherl

Down

1. lnser is 8 cutting laser type that forms a hole
suchas Nd:YAG.

2. Cutting the postenior capsule is callod postenor

3. Laser beam is focussed on the
Photocoagulative procedures such us diabetic retinoputhy,

Crossword Puzzle2
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Acruss

1. laser 13 used 1n catiract surgery for capsular
uxisand lens fragmentastion.

3 lascrs are of many types, for example. Xenon
Fluoride, Argon Fluonde, ete.

4. Fortheeye, Fluoride Excimer laser is used.

mn case of

5. When the posterior capsule ix opacified, there are
peurls.

Down
2 The wavelength of Nd: YAG s an mnge of
1064 nm.

Crossword Puzzle 3
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Across
3.« procedure is done by raising the corneal flap.
4. InLASIK surgery. a laser is used to rse the flap,

S. In the SMILE procedure, the Femto luser 16 focused directly
onthe

Down

I. The altering of carnea curvature as per patients' need is
called o

2 Argon and Diode ure the names of wwe lasers.
conjunctivitis

3. causes lidretraction.




l S GLAUCOMA PART-1
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Formation of Aqueous Humour [T
B3
— NIE
N+
15, ¢ ATPase
¢\
R
|

*  Aqueous is formed from the ciliary processes.

Direction of movesnent
o Rateof formution of Aqueous humour: 2.3 microlitre per min

* Aqueous humour is formed from the nos-pig
cpithelinm, which has Na/K+ ATPase¢ pump and is
responsihle for the process of secretion of aquecns himour,

« Non pigmented epithelium has tight junctions so it isa partof’

blood aqueows barner

Process

* Diffusion

«  Ultrafiltzation

o Secretion: It i5 an energy dependent process. maximum
aqueousis formed by sceretion.

*  Direction of mo 1ol ay s Blood = Stromas — PE
—+ NPE = Posterior chambermaximum fonmstion.

e Hyp y gha : Due 1o mereased formation of
aquecus
o Seenin epidemic dropsy.
o Volume ofagueons humor: 0.3 Tl
o Anterior Chamber-0.25m|
o Postersor Chamber - 0.06ml

Constituents inaqueous, more than plasma are.
o Lociaie:dueto anserobic glycolysis

o Ascorbate: Antioxidun

* Chloride

e Pynivite

Blood Aqueous Barrier
¢ Theblood-aqueous burrier is tormed by
© Non-pigmented epithelivm (Tight junction)
& Vascularendothelium of irs,
~» Ep. Agueous flare in UVEITIS .

el

Outflow of Agquenus
o Conventional/ Trabecular flow (90%)
o Uveosclera(10%)

Conventional Qutflow (90%)




*  Agueous humour is formed by ciliary process in postenor
chamber ~» through pupil enters ror chamber-+ angle of
anterior chamber (spece between iris and cornea)-—
trabeculur meshwork-+ Schlemm’s canal — collector
channels in sclern—+ nqueons vein of Aschier — reabsorbed in
episcleral yemn— superior und infenor ophthalmic vein—
CAVErnous sinus

* Therefore. any pathology m the SINUS CAN CRuse
maore pressure in the episcleral venous system.

o This Jeads to post trabeculur cause of glaucoma.

o Trabecular outflow is an IOP dependent process.

« Different type of impaired drainage

Open ungle glaucoma Angle closure 2laucoma

* Prmary Open-angle o In Closed-ungle gliscoma,

glaucomn. the angle gets obliterated
o Itis due 1o blockage of and the aqueous is unable
trabecular meshwork to reach the angle ot all,
o Eg. pupilliny block lens
s touching the iris —
sueous cannot flow and
geti collected in posterior
chumber wnd pushes the
irie forwand and blocks the
nugle,
Trabecular Meshwork
Uveal trabecudor mestwork

Comeoscieral trabecutar meshwork
Juxtstanaliculyr tissue

) Schiemm’s canal

Cormes

Uveo-Seleral Qutflow (10%)

* A small proportion of the aqueous (4%) drams from Uvea
(root of iris)— suprachoroxdal space-—» absorbed in sclera by
the pores’ long posteriorciliary vessels,

o |t non-10P dependent.

@v Important Information

= Fucility of squeous outflow 1., mensuring how easily the

agueous ks flowing through the outflow system — o Ithas 3 paris:
Tonography. o Uvenl irbecular meshwork
@ Itisdepicted as Cvalue 0.22-0.28 ulimin mine. o C leral trabecular meshwork

40



Tionsl B 1 oy,

a Junte

k (besades Schlemm's

canal)
o Maximum resistance in T™M Is seen in justacanalicular
trabeculnr meshwork.
* Trabeculur Meshwork secrele gly glycans (GAG )

& Ithes contractile properties due to sctin snd myosin,

@ Important Information

* Most common complication of steroids in the cye s
glavcoma,

* This stecoid induced glsucoma is primarily due to
ineressed secrebon of GAG,

* Antiglaycoma drug Nel Jil, i i ses the
contractile property of trabeculur meshwork and

-

increases the trubecular outfiow.

Glaucoma ISR

* Glaucoma is a group of conditsons that have 1n common- A
chronic progressive optic neuropathy that results in
ch 1stic morphoelogical chunges at the optic nerve head
and inretinal perve fibre layer,

o 10P 12 key modifiuble factor.

Mechanlsm of optic nerve damage

Mechanienl Theory Vascular Theory
U ]
T10P Due to Less biood supply
U
Mechanical damage of oplic
) )
Chassification
Refer Table 5.1
Primary Open-Angle Glaucoma
Risk Factor

o [OPhigh, Dificrence of 1OP between twocyes 15 > 4mimhg
Age >40 years

Posstive family history

Genes responsible for glaucoma

o Myocillin-MYOC gene

o Cptineurin gene — OPTN gene

o WDR-36

* HighMyopia{>6D)

* Ruce —+ More common m blacks

* DM -+ Noincreased risk of glaucoma

PFathogenesis
o Any mechanical or viseulnr cause leads 1o decresse in
axoplasmic flow

*  [teauses compromise in nutvition keading to oxidative injury
which cause apoptosis of retinal ganglionic cells

e Thinning of optic nerve — ustrocytes/ glial cells
prolifernti leads to alteration in ex liulor matrix of
lamina cribrosa— remodelling in optic nerve heod — leads
to cupping of optic disc,

o Limimcribosi s a steve like part of optie dise and solers

Clinicnl Feature

* Heudache/ Eyeache : Mam complant

o Visual seuity is normal in the initial stage.
o Colour vision is not sffected.

On Examination
Jsalicnt features:
* JOP Changes
o Fundus Changes : Along with dumage of optic nerve, there
will be chunge in optic nerve head
o Visul ficld defect
1OPChanges
o Nommal 0P 1021 mmilg
Normal diyrmal vasation is S mmiy.
Hdwumnal vanation 1 § -8 mmHg - glaucoma suspect.
Ifdiurnal varwtion is >BmmHg-glavcoma.
1OF i more in the g beciuse of more corti
tlze morming,
* Other factors cousing short term fluctustions of 10P
o Max inaprone position, Prone > supine > sitting,
o Exercise decreuses OP except during bead stand,
o Drinking water increases IOP.
o General anaesthesia decreases IOP except Ketimine
o Steroids increqses IOP- Steroid responders:
—» Mild responders: < bmmHg
— Moderate responders: 61 5mmHyg
~# Severe responders: pressure rises > 1SmmHg (avond
steroids in these patients)

| levelsin

Ocular Hypertension:

o [ncreased IOP{Nodamage i the optic nerve)
o NoFundus findings

o Nowvisual Field effects.

Normal-Tension Gluucoma (NTG)

* [OFisnormal.

* Fundus changes Present

o Visul ficld defect present

* Etiology explained by vascular theory of axonal loss.

Association:

e Nocturnal Hypotension putient (ossocisted with early
morning surge in blood pressire)

o Sleep Apnoen patient,




e Migroine patient

o Significant positive tamily history

@: Important Inform

How to measure 1OP
o OP ks messured by tonomctry,

Fonometrv: 2 types (HE:39:00
* Indentation tonometry
1. Schiotz tenometer: Fneden Wald nomogram chart 1s used
to record the value
2. Reading depends on scleral rigidity and theretore it is less
relinble
—» Scleral ngidity is less inchildren, myopic pabents
—» Scleral rigidity ismare in hypermetropie patients

«  Applanation tonometry
Applangtion tonometer s based on [mbert Fick Law, P=
Force/Arca
o Applanation tenomeler divides into
o Varnsble foree Applanation tonometer (Area is fixed and
the arca is 3.06 mm diameter) - E.g., Goldman
upplanation lenometer,
) Fixed force Applanation tonometer (foree is fixed)
o Applination is more relisble than indentation tonometry

Goldman applanation tonometer:

v

o Fluorescemn dye 1s apphed before placing the applanation
lonometer,
o Twosemicircles are seen when we touch the comed.

by

o Reading is measured when the inner margin of Iwo

semicireles louches each other.

ol depends on Central comea

o Dissdvantsge: IOP measure
Thickness (CCT)

e Thick Comea = 10OP s overestumted

e ThinComea = 1OP is underestimated

o 10microns change in CCT means 0, 7mmBg of 0P change

Variahle force tonometers:

o Vuriable foree meuns that grea ix fived but the amoant of
force needed 10 applanste that ares is directly proportional 1o
10F.

1. Goldmann applanation tonometer— Goldstindand

Perkins {hand held version of goldmann)

3. Drueger (measures Wide range of 10P)
Draeger Tonomeier
Drueger tonometer i similar (o Perkins
Ithas adifferent set of prisms
Itoperates witha motor

A9



Types of transpalpabral tonometer

-» If patient is having kerstoprosthetics ie., when
kerutoplasty is unsuccessful, some antificial material is
used to muintuin ransparency in cormcea.

Refer Tuble 5.2

@ Important Information

— o Tomuneter gichoiee in infisnts is Tonopen = perkins

o o Tooometer of chowee in scarred and irregular cornea 1

Tonopen > M kay g

4, Pulsuir (non-comtac! wnometer) o Tonopenis used inpatients with banduge contact lenses

® Rebound tonometer {Home tonometer) ts used for self
measurement OF1OP.

| o Tmnspalpebral tonometer s used in kerntoprosthesis

5. Airpud! (non-contoct tonomelsr)

6, Grolmanns (nom-contuet lonormetet) ¢ Here the foree i fixed but the srea s inversely proportionil (o
7. Tonopen (based on both indentation and applunation) e 1OP

Fixed force tonometer:

* MaklaKov tonometer

¥, Mac kay marg (based on both indentation and applanation )

4, Rebound lonometer * Bamguer tonometer

10, Transpalpebral Tonometer
¢ ltisnotdirectly put on cornea, eyes should be closed
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Latest Topometer o Puff of wir 1s upplanating the cormeq, due to which comen

Contact 14 bending i

o Pascal DCT(Dynamic Contour Tonometry ) o Tke the pressure when it is applanated and also measure
the pressure when it is coming back.

o It measures the biomechanical property of the corea

when wking the difference of reading between comes

applanates inund when it bends oul.

Ifthe difference s smaller the risk of glaucoma is igher.

o Low value means, more nisk of progression of glaucoma

o

—Applanation Sionad mees Pressunelat pulse)

o Reading does not depend on Central comenl Thickness,

o Thisis the chuice of instrument in Refractive surgery and
posi-Lasik patienis,

o can also be used in patlents with keraloconus

PRI T S S S S Y

Non-contact
o Oculorresponse amalyser (ORA)

o ORA s bused on corneal Hysteresis.

Cormen Sengor tip

AA



Table 5.1

Congenital/ Developmental Glancoma Acquired Gluucoma

Types: Types

o TmeCongenital Glacoma * Prmary - Noknown cause

o Infantile Gloucomi: in child <3 yearsof nge o Primary Open angle glaucoms
» Juvenile Glwcomar: from 3 yeurs ofage 1o adolescents = Ocular hypertension

o Sclerawithin 3 yeary is very soll. So, more pressure in <> Normal tension Glaveomi
the eyeball causes expunsion of the eyebull called o Primary angle closure gluucoma
Huphthalmon. Seen in True Congenital Glaucom = With pupillary block
and tnfantile Glaucoma <> Without pupillary block

* Sccondary :Known cause

o Secondury Open angle glaucoma
= Pre-trabecular
— Trabecular
—  Post-trbeculur

o Secondary angle closuse gliucoms
—  With pupillary block
— Without puptilary block

Table 5,2

Digital Diaton Proview
« Soft

o Fim (Noomal) BAUSEY
" Hand | roue (s

Tochnigs of digtal tonamatry
RN

The provinw eye pressure manitor (Baush & Loty
Hochestae NY)
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Across
4. Unconventional outflow nlso called ns

Down
l. recording measurements of [P with a tonometer
. increased Intrsoculir pressurne wi |lhm the eyeball,

1 A enum i ofag process
Crussword Puzele 2
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Across
2. Under normal conditions, production of agueous humer 15
balsnced with drmnage in healthy mdividuals,
3. Latanoprost( ), travoprost, tafluprost and bimatoprost
are PGF2a selective agonists.
4. Parasympathetic activition of the M3 receptor in the eye will
ncrense agueous humr

46

Down

1. s # carbonic anhydease inhibitor (CAL) thit causes less
ocular irritation.

Crossword Puzele 3
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Acrosy
3. Acondition of the lens of the cyes that couses them become
10 Opaque

4. Thecondition of pus in the back of the chumber of the eye.

Down
1. U-group of conditions iffecting the front of the eye,
2. Thenerve luyer that ines the back of the eye are
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Fundus Changes

Cupping of Disc LEAM

Neuta retinal vein

i

Nerve fibres

-

P

Nan-Newonsl Ares

* [henerve fibre occupics the Neuro-retinal nnm,

* Cupis considered a non-neuronal arca,

«  Namal rtho of the eup and the whole disc is called CB ratio,
ies03

o I1CD rutio inereases, it is called cupping.

* Arcaof cup s increasing 1.¢., non newronil area is increasing.

e It is remodeling of lamina enbosa due to proliferation of

ustrocyies and ghal cells.

* A patient is suspected with glaucoma if the C:D ratio is more
than 0.7,

* Cupping of gluvcoma is first vertically oval as in 1" damoge
in glavcoma oceurs inarcuate fibres.

@ Important Information

o Glavcoma is never bilaterally symmetrical

ISNT Rules 1000

e The neurerctingl tim in normal eyes shows a characieristic

configuranon. 1 8 wsoally broadest in the inferior rim,
followed by the supenor and nusal rims, and thinnest in the
temporal disc region

o This pattern of rim width 1s known as the [SNT rule (inferior

>superior > nasil > lemporal |

o When there is cupping, there i damage of arcunte fibers.
* The size of cap has incressed so | is lesser so glaucoma does

not follow ISNT rule

o [fthe cupping happens only infenorly, outer rim s Jost and it

is called notching neuroretmal rim

o When the whole cup is involved, it is called thinning of

neuroretinal rime

* Inferiorarcuate fibers ure damaged first,

o Lamina cribosi is o sheve like opening in sclern and all the
nerve fibers are passing through this opening.

*  When the nerve fibers are damaged these openmg are visible
* The visihle opening of the liminal cribrosa is k/a Liminar dot

sign

Lamirar dot Sign

Type ol Fundos Chunges 0| 0

Refer Table 6.1

® Cupping is only seen when substantisl smounl of damage

happens, then Scotomas are seen




Viscular Changes

Prgment epithelium ana charod
~— - N
o Nasal Shifting of Vessel
A Normal B Glaucoma
annormal = K- NH Y2 A\’ 7 e
Optic - peesoure \ \ | \
s - rarsittad P i | \
4—1- from anterior ’ - -
segrnert : - ..I
Cenmrat retinal =
fting e Conteal st Lamina
VIS i -
Miyelin shoath crilwosa

Pestanor segmeant of globe

e When glaucoma progresses, retinal blood vessels shifi

Normal eptc nerve head Glaucomatous cupping
nasally,

* Ratio ismorethan 0.7

Bayoncting Sign

o The retimal vessels can disappear as they turn shurply into the
cup in severe cases of glaucoma with loss of retinal tissue,
This s called bayoneting cupping,

Splinter Haemorrhage
¢ Flame shuped haemorrhage

Peripapilary Changes

o There s some notching of neuroretinal rim
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o Inperipapillury, therse is beta sone wnd ulpha cone.

¢ Betazone is more associated with plavcoma,

*  Blind spot s an ubsolute scotoma.

* Alpha zone is mainly due to chonoretinal atrophic areas,

SR

1deal lnvestigation for Funduy Chunges
« Slit Lamp Bimicroscopy : Itis o investigation of choice
e Lens is put in front of patients eye and changes in roting is

appreciated through the lens

Type ol Lenses
Contact Non-contact
u u u
Cokdman theee mmor Convex Convave (Hruby Lens)
ol - 38.60
+78
190 (best)

NFL Assessment

1. OCT (Optical coherence tomography)

Media should be clear,

Optical Coherence Tomography (OCT) is & non-invasive
diggnostic techmique that renders an in vivo cross-
sectional view of the reting

For assessing Nerve Fibre Layer Thickness,

o I s useful for Glaucoma suspects patients or 1 any cise
of glavcoma,

Glaucoma suspect: 1OP more than 21, +/~ fundus, +/-
visual field defects (generally not there), positive family
history

Fallow up should be done on yearly hasis

(

o

o

Refer Image 6.1

Refer Tmage 6.2

¢ Thisisan OCT gruph

o Here thickness is with same age normal person.
o Creen: Witlan limits

* Yellow: Borderline

* Red: Outsidde the limit

2. Scanning Laser Ophthalmoscopy
Toassess the nerve fibre layer

. Scanning laser polarimetry

Visual Fickd Defect
¢ It is a three-dimensional representation of differential light

et
sensitivity e, agoinst particular background or
luminescence how much luminescence of lerget Is increased

s0 11 15 visible to the patient

Extent of the visual fiekd.

o Tempormardy, it 12 90 to 100 degrees. Intensorly 70 degrees,
nnsally 60 degrees, and superiorly 50 degrees

* The extent of your visual field 15 muwmum Temporally and
minimum superwrly

Scotoma (K400

o Area of reduced sensitivity or total absence but surmounded
by normul ares

Isopter
o Line joining the corresponding area of same light sensitivity

Blind Spot
o Isaphysiological scotoma,
o Located between 10-10-20-degree isopters




«  Projection of retinit is alwisys crossed. o Bjerrum Area = Area in visunl field where the fiest scotoma

« Nomally optic disc is nasal o0 the macula so blind spot is corresponds (o mrounte fibre.

temporally placed. o FHarliest visunl field defect iv Paracentral scotoma in
«  Blind spotisan absolute scotoma, Bjerrum's ares,
* Blindspol s a negalive scoloma, o When mfenor field i uslso involved it is called double

seoloma,
o Tempomalisland of vision stays till last.
o Superiorarcuate scolema is also culled as Bjerrum's scolomu
¢ Doublearcuate scotoma is also called as ring scotoma

Nasal Temporal Nasal Temgcral
A Aeuisn Sapecter
Phoerem) Aren Faraeren wstu
c Saetes D i (hrestel
aocecrru
E  Coudesrusts F

Qnly teerpors
lane of vy

o First visual field change: Isopter contraction not mvolving

*  Sensitivity is maxamum where the patient is fixing e, af the Blind spol Le., outer extent of visual field is lesser henee it is
foveal ares. called harring of blind spot
Visual Field Defect in Prisnury Open Angle Glancona ik |i Perimetry Wiz
o Perimetry is visunl field testing.
Early Late Typeof Perimetry
o Paraceniral scotomu: Barliest o Arcuste Scotoma
visunl field defect s * Double arcuste

Paracentml scotomi in Scotoma
Biermum's area o Central and j ] L_I_‘

* Scidel scotoma: Puracentral Temporal island of

scotomus in the Bjerrum ureu vision : Seen just Peripheral - Central Peripheral
‘merzing with the blind spot before the blindness ” 4

« Nasal step: Seotoma on the 30 degree 30 degree
nusal side
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Kinetic Perimetry
1. Confrontation test

o Doctor compare the patients field of veston wath s own

2. Bjerrum Screen

o NChecks central visual field
o Put ablack screen in front of patsent 2m away, one eye is
closed and patient 1s given one target, the other 15 moved
from periphiery and ficld is charted
o Itisasubject test where paticnts attention is required
3. Lester Perimetry
o Used for peripherl field char-kinetie method

Stutic Perimetry
|. Humphery tield analyser
2. Octopus

Humphrey field analyser
31.5 Ash, — Luminescence
Sensitivity — di} (decibel )
T/Luminescence
o Sensitivity is inversely proportional to luminescence.
o Sensitivity at the blind spotis U,
o Sensitivity is maximum at center/fovea i, it can be upto
39-404dB.

0 There are some fixation factors to make sure patient is
leoking st center.

« Computersercen will show if person s fixing properly ornot,
what is false ve or false +ve

o Patient focus on ane turget (there are multiple white trget on
sereen),

o Whenever palient feels any light is on, he will press the
button, This is how light sensitivity is tested against
partcular background,

o Differential light sensitivity = How much Juminescence
should be incrensed in tasget so that patient can see that

o Ifthere is damage in optic nerve, sensitivity will be less.,

o 10t is in pattern of glivcommtous damage, it will confimm
glancoma

Chart of automated perimetry

®  Age is very important as everything is compared with sume
age be., what is normal for that age.

* Birth date

Reliability indices

*  Shows fixation lasses - How many times patient removed his
eyes from cenier, Falso +~ve, False-ve.

e Testdumtion.

o [fany reliability i.¢., false +ve or false-ve is=33% then test
isnot relizble.

1. Grey scale
2. Total deviation - Compared with age
3. Pattern deviation - E.g., in cataract, there will be overull

decreased sensitivity so tuking care of all factors are plotted
0 graph.
4. Probability deviation and probability pattem

Global indices

e Glavcoma Hemifield test: Compare supenor and mierior
filed.

* VF1 - Narmal is 100, then what is normal field for patieat
when compared Lo 100




o MD-Tells overall deviation from normal
o PSD-Tells localized defect.

A o { " —

Refer Image 6.3

Testing Pattern

o ltcanbeof 3 types

* -2 means the testing points ate not ut the vertical or horizontal
mendian

30-2 242 10-2
[ U U
Checking 30 Checking 24 Checking 10~

degrees degrees degree
Testing Algorithm
Type of Testing Algonithm
1. Threshold Perimetry
o A high intensity of luminescence is given, when patient
regponds, sians decreasing it
o Moeonitoring glaucom

2. Suprathreshold Perimetry
o In suprithreshold perimetry. stimuli are presented above
the estimated detection threshold of s normal visusl fleld
of that age.
o Quick screening

. Fastulgorithm
o SITA Standard (Swedish Interactive Thresholding
Algonithm)

—+ 4 vilues are checked at threshold level, it is compared
between dats base of nonmal and data base of
glaucoma patient

SITA Fast

—» SITA Fast, a new rupid perimetnic threshold test

Fust Pac

TOP(Tendency Oriented Perimetry)

High Sensitivity Field Modalities
o Done tocateh some carly changes
o lt1s done 1o catch some specific group of ganglion cells and
testn
I SWAP
o Short Wavelength Automated Perimetry
o Stimulus is blue, Background 15 yellow,
o This test 15 does not hold much reliability in catamct as
catirset has decressing sensitivity toblue Tight,
2. FDT
o Frequency doubling technology,
o heach okl of magnocettulur layer ind ganghion cells

LSl

Refer Image 64

T oehe Gt e T
P Lo Cuen
[l

Pt P 08

Pt W 000

Tt G 04

Pt S D3
N sty 014

s
T oA

R -

L LN |

o Grey scale: itshows clover lealpattern
o 63%is false negative so it s notreliable

st o 1330 g
P P A
e -

LR e T
O B o

¢ Shows supenorarcaate scotoma
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« Shows Infertor arcuate scotoma P ' 1 p L
|
“ew
LA A
o Decreased sensitivily in inferonasal part
o Thisisinferior nasal step. this is an early change glaucoma
Refer Image 6,3
Table 6.1
Disc Changes Peripapillary changes Vascular changes Retinal Nerve Fibre layer defect
o The C.D ratic is o They are prominent o« Nasal shifting of the o Shit shape/wedge shape defect
greater than 0.3, f zone vessel
* Two eyes differ by ® Hayonetting sign
02, (shatp bending of the
* Notching of vessel)
neuroretinal nm s Asplinter
« Slowly thinning o haemorrhage

the neuroretinal rim,
¢ Visible opening of

lamina cibrosa, 1.0,

Laminar dot sign

2



Image 6.1
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Image 6.2
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Tmage 6.3
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Image 6.5

Superior Arcunte Scotoma
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CROSS WORD PUZZLES

Crossword Pozzle | Crossword Pazzle 3

lo-l
|
O IO s :

1]

| I 1]

m

| I
B E
| 5 9

2| 11 Across
| L 1. Normaol o of the cup and the whole disk is called-—ratio
- 4. Theextentof your visual field is maximum in
Across Down
2, Isconsidered is non Turca 1. The visible opening of the liminal cibrosebn isa |
5. Glaucorma is not bilateral 3. s the outer space apart from the cup called a notching of the
nearoretinal rim.
Down
1. Damages the optic nerve und causes gradual loss of vision
called

3. Isthe sysiematic measurement of visual field function,
4. Is wtest lo mepsure the pressure inside your eyes

Crossword Puzzle2

]

—

EL 111 111
P11 L1
Acruss
2. Visual field s a diagnostic test 0 measure visual fields or
perimetry

3. Perimetry technigues that utilize the evaluation of RNFL

Down
1. The patient looks divectly a1 your eye or nose and tests each
quadrant inthe patient’s visunl field
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| 7 GLAUCOMA PART-3

Primary ungle closure Glaucoma

e Angleisaperiph

al spoce between irks and comea
e Thisspace is oo | the most when the pupilis dilated

o  Maximum clognree of angle occurs m md dilased pupil

| eye: Very con
Axial length) or hypermetropia — shallow anterior chamber
narrow angle

n i the nanophthalmos (<20mm of

e More commaon in femaley
o More prevalent in familics exact gene is not defined
Mechanlsms

o With Pupillary Block

o Without Pupillury Block ( Plateau-iris)

¢ Combined mechanism

o For any relative pupillary block means

flow-anteriory and it gets colle

Which results in 1rs boobs

o Anterior lens vault: part of lens anterior to the ungle of AC. I
it1s big it will cause pupillary block duc to
Increased lens vault
Increased fens thickness
o Anterior iris convexity leads fo indocormeal apposition
o [heabove image shows indocoeneal touch

e The amterior most part of the

membrine of

Plateau Iris

Cormes! =

15 the

Ames

Descemet's

SNTAT

Somia
S5chiral sax
{open angle)

Lhary
proces
Postaecr

hamber

Plateau kris

ot lens

apruke




o Plateay ins is anleniorly rotated ciliary body any rotation will

push the iris anterior and make it more fatter.

Penpheral anterior chamber s shallow and the central

anterior chimber is deep

o It is coused by o narrowing of the anterior chamber ungle
induced by insertion of the iris anteriorly on the cilinry body
or anterior displacement of the ciliary body, which affects the
location of the peripheral imis about the trabecular meshwork
(i.e., placing them in apposition)

Anterior chamber angle assessment
o Gonkoscopy
Van-Herick Method
Griding the ungle Shaffer system.
Ultrasound bimicroscopy (L BM)-SOMH.
o Structures behind the iris can beseen
o AS-OCT: Non-Contact Method,
o Struetures behind the ins can not be seen,

LIS 4]

Goniloscopy

o ltis biomicroscople visualisation of the angle of the anterior
chamber. [ewill not need difition of the pupil

Normal Angle

Structures

* From unterior to posterior, the normal angle stroctures
areas follows:

Schwalbe's line : Anterior most structure

o Non- Pigmented trubecular meshwork.

Pigmented Trabecular meshwork.

Seleral spur.

o Ciliary body band.

Iris.

,a

o Ifihe post-trabecular structures are nol visible more than 180
degrees these are called Oceludable angles

Critical Angle

o The eritical angle is defined s the angle of incidence in the
optcally denser medium for which the angle of refraction in
the oplically less dense medivm 1 90"

Normal
! refracied 1ay
wlong
=80 boundary

e =
denvef 3 =
madiam of -
rofractive I=c|
e n

o Whencver light Is travelling from denser to lighter mvedium it
will deviate away from the Normul.

o Ifthe ungle of incidence keeps increasing when the refmctive
riy is X" degrees to the normal which means above the angle
of incidence it is not going to refrret and there will be total
internal reflection.

o Theeriticsl angle of the cormen is 46 Degrees

Principles of Ganloscupy

Tota! 1efiection

The angle structure is not visthle to the examiner because of
the totul internal reflection inside the anterior chamber,

To avoid 1his the density of the medium should be changed
s0 the Gonio lens 1s used a5 1t has @ more refractive index (nir
11s | and for aqueous humour i |,33)

1.Goldmann lenses 1. Kocppe
» Single mirroe r

Swan — Jacob wse used

» Two mirror for
& Three mirror

2. 7e1ss

3. Susmin

4. Posner - Ritch




Nincge

ndenst

limage of hidocerren| Angio|

Gonoscape
Miron P

Oeubar
Lubrcant

Guonlo lensesare of two types:
Indireet lens: Where n mivror i used aid with help of the
reflected light the structures are seen.  Since it is a
mirrored image it is crucial o remember the placement is
opposite.

Direet lens: In case of a surgical procedure such as
goniotomy especially insmall children direct lens is used,
L g.. Koeppe, Swin-jucob

How to record

Remember it is an inverse view in the case of the indirect
lens,

Iris pattern: Flut, Convex or Concave

Indentation Gonloscopy:

To distinguish between

land synechine angle closure

oppesitic
Synechiae is adhesion between cornea und iris.
Indentation gonioscopy Is dome by pressing 1o sce
whetherthe engle is opemng or not
If it 15 not opening adhesions 18 formed and 16730 s opening ,
adhesions are not formed,

T'heimage shows penpheral anterior synechme

The sbove image shows the neovascularisation of the blood
vessels i the angle structures,

£

Grading the angle-Shalfer System

o To grade the angle during the goninscopy there are various
methods. One of the important ones is grading the angle
\.‘l.ll'f"-:,‘.l(“ll

o [tis important 1o understand that the angle in degree between

two imaginsry Bines is tangential to the inner surface of
trabecular meshwork und the anterior surfoce of the s
(1/37d distance from the periphery),

ACAIn | ACA Angle stutus | Visible structures

degrees | grade

0 0 Closed No structures visible

<i0 1 Extremely Schwalbe's line
TRIrrow

11-19 3 Nurrow Trabecular meshwork

20-34 3 Open Scleral spur

35-45 4 Wide open Cilinry body

ACA= Anterior Chamber Angle

VAN Herick grading: Ratioof PACD and PCTT

Width of the empty space VAN
(LACD) as compared to the Herick
chrmeal thickoess Grade
No blisck space observed 0 Closed
<1/4 Corneal thickness | Extremely
Do
' of corncal thickness . Narrow
*1/4 10 12 of comeal thickness 3 Open
21 of corncal thickness 4 Wide open

LACD= Limtul Anterior Charnber Depth




e The Van Henck techmgue 15 an eye examimation method

used W determine the size of the anterior chamber angle of

the e¢ye using the ratio of the unterior chamber depth and
comeal section gives the status uf the angle as per the chart

givenabove

Classificution according to the natural history peuTY

s Staging according to the natural history:

PACS: Peimary Angle Closure Suspect
o 1TC {Indotrubeculur contuct) or occludable angles of more

thian 3 quadrants on gonioscopy

peripheral antevion synechize
o Intraocubar pressure 15 noemal

o Patientisatnsk of developing glavcoms
Refer Diogram 7.1

o Eclipse sign of PACS Convex iris lens dinphrugm
e Ti: Propbylactic Pl i both eyes with lens extraction.

Penpheral inidotomy is done with a NdYAG laser

PAC: Primury Angle Closure

e ITC Occludable nngle =3 quadrants
e PAS+/-(by indentation gonioscopy |
¢ Raised 1OP

o T Prophylactic L contro]l 1OP

APAC: Acate Primary Angle Closure |Fellow eve:
Occludable Angles] or Acute congestive Glancoma
« Precipitating Factors:
Darkness
Prone position
Mydriesis
o Emotional siress
* Medications: Topirmmite: CB Effusion or
sympathomimetios

£

*  Clinical features: All 360 degree is closed
0 Redness and Photophobia
> Blepharospasm
High OP up to 60mmilg,
0 Pain s associated with nauses and vomiting
vertculy pvel
Shalow AL mid-cilated
'_uml‘:l‘cctu‘”:
4 ~
Colored Hivon
hosed
*  Observations:
Corneal oedemadue 1o high pressure.
Coloured Hulos,
o ShallowAC
Angle 360 degrees closed
> The pupilis vertically oval and mud-dilated
o Cupping : Seenin recurrent attocks, i is not appreciated in
acute attacks
* Treatment of choice:
Supine position
» Decrease the pressure with L.V Manuitol (if IOF is higher
thun 50 mmHg ) Acetazolamide
After that Pilocarpine simulianeously
Toprcal steroids Lo control inflammation,
o 10%% topical glveerme for corncal oedema.
o Lens extriction
Resolved APAC
o DM folds : These are seen due 10 sudden pressure drop after
such high 10P after treatment with munnitol or
ucetazolomide
* [Insatrophy
o [Irmregular puptl : Due to damage of ins sphincter
o Ulsucomaflecken : These are epithelial cell infiurcts
e Cataract
e Cupping +/-




* Vogtstriad
o Dispersion of pigment on the comes
Glancomafiecken

Iris atrophy

PACG: Primary Angle Closure Gluncoma

* Occludable angles

s PAS

* HighlOP

o Optic Newropathy (when the optic nerve 1s damaged itwall be
called glaucomn).

Chronic Glaucoma 104637

Clinical Features

o Raised lOP,

e Fundus changes present

o Visual Field defects present,

« In gonioscopy, angles are closed/creeping angle ¢losure
lents:

o Angle assessment: Conioscopy shows creeping angle
closure.
« DRPPT: Dukom Prone Provecative

difference is >8mmHg o1 15 an indication

est. If the pressure

o I the result is positive, then PL s recommended. 11 patent PI
is alrcady there, then the cuuse is plateau iris. Then lens
extraction should be done

o Treatment of chowe PAC is Pl

e [hedrugofchoice for PACG 13 Latanoprost

Absolute Glaucoma

e ltisapamful blind eve

- 'l)’J‘.wl,,lPl))l:

o Thecyeissiony hard s it is not responding to any treatiment
* Allthenerve fibres are dumaged

Trentment of choice:

Cyclotherapy: Ciliary process area is 2.8mm from the
limbus. By using luser or cryo damage some of the ciliary
process. Therefore, agueous is formed less and pressure 15
controlled

o Other modalities:

» Retrobulbar mjection of absolute alcohol suppresses
the ciliary ganglion. (This is not the choice of
treatment because the elfect 1s not long-lasting ),

» If nothmg works, the eye is removed it 15 ealled
Eviscerntion,

X

o M
» Iisdonoinbotheyes

= |1 = 1 o'clock position should be chosen. So it will be
covered with lids

—» Itisdone on the thinnest part of the irls Crypts of inis

~» NdYAG laser s used

- Pilocarpine is always used before domg the laser

-+ While focusing the NAYAG laser the Abridam lens is
used 1t i3 66D, (Wise lens of 103D can be used as well)

Secondary Glaucomu

Itean be

Open angle glaucoma

o Pre trabecular: Causes NV, ICT syndrome or it conld be
epithielinl

* Trabecular: Mgn

Uveltss, Haemorrhage, Phacolytic

rrwoths nihe ongle.

entary glawwcoma, PEX syndrome

o Post trabecular: All the causes of incressed cpiscleril
Yenous ll' e\ ure
Camtico Cavernous Fistulns
o Sturge-Weber syndrome (SWS),
o TED {thyroid eye discise, )
Ane
*  With pupillary block:

le Closure plancoma

Phucomorphic

Phacotopic - Due to dislocation of leny

Secclusio pupiline




s Without pupillery block:
ICE syndrome

PAS inadvanced NVG

igmentary Glaucoma

o S

ndary glascoma Known as pigmentery

glavcomy is charactensed by severe homogencous
trabecular meshwork pigmentation, [ris transillumination
de
(krukenbery spindles in comea

cis. and pigment wlong the comeal endothelium

). More comunon in males and

e There is 2 common history of person coming from gym or

heavy workout seen with pigmentary gluscoma

’ v
|

e The ultrasound bimicroscopy image shows: Concave

e It is the pigment dispersion from ins flowing through

ugueous blocking the DM causing the open angle glaucoma

e [here Mary glaucoma also known as 1

gluuce
o I it is concave it will rub against the suspensory ligament

which will cause release of pigments

* The image nbove shows traonst Hhormimation defects

e The image shows pigment on trebeculur meshwork

—

[he image shows krukenberg spindles (K o Theimage shows Schete / zentamayer's line




*  Any pigment dispersion al equatorial area near the zonula
insertion is calied Schele zentamayer'sline

o Treatment:
o Medioul therapy with antig] g
o ALT: Argon Laser Trabecutoplasty,
o Nismore éllective in pigmentary glagcoma

-4

Pseadnextoliation syndrome:  Most common secondary

glaucoma.

* Sampoclesi's fine: It is an extro pigment line anferior o
Schwalbe's line, Which can be seen in pigmentary glavcoma
nd pseadoex foliation synd

¥ "
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% CROSS WORD PUZZLES

Crossword Puzzle |

B

ELTTT1 {sinfenjmy

1

HEEE BERlEEEEE

elgafing

Acruss
2. Blind shrink eveisculled .
3, Rewobulhar injection of absolute alcohol suppresses the

Down
1. Theremoval oftheeyeiscalled

Crossword Puzzle2

]
- ]
= .
L 13 (e 5 1 (5 ) ) J=lifide (1711
Acruss
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Pseudoexfoliation Syndrome (PEX)

o lristhe most common secondary glavucoma

o Dundruff-dike greyvowhite fibrillary mulenal gets deposited in
the lens capsule. suspensory ligaments, and back of the
comnea, and they block the trabecularmeshwork,

e This moterial 15 some abpermal extracellular matrix
metabolism tissue thut's why its called pseudoecfolistion

o This leads o secondary open-ungle glancoma (SOAG)

Sampacies ine
nerapted pgemant st anteeer b Schwalhe’s fne in
preutionrokation syrdrame

o More pigmentution is seen m the trabecular meshwork and un
extra line in front of Schwallbe's ine known as the
Sampaoles: line

o Etiology: 1t 15 genetic in origin and associated with the
LOXL| gene mchromosome no. 15.

Usually seen in sge groups >50 §
It causes the werkening of suspensory ligiments which leads
1o subluxation of the lens

Is.

e Thisis why it couses challenges during cataract surgery

Hean also be associated with some systemle diseases like

e lHearing losy

e SomeCVS dorders

o More homocysteine levels are seen i the plasma and
aqueons humor. (It precipitates more i folate deficiency)

Sites of Depusition
® These are the places where the dandrufl-like material can
bedeposited
Back of the comen-Krukenberg spindles
Pupillary border - this canses loss o fpupillary rufl
On the lens - there s a clear area due 10 the absence of
depasition known us the Hoarfrost sign
Trabecular meshwork - this causes secondary open-angle

glaucoma

Preatment

* Trestment can be ol two types
Medical
Argon laser trabeculoplasiy (ALT)

Lens Induced Glaucomn

Thiscan beof 4 types

o Phacolytic glavcoma: 118 seen m i catiornets 1 is
s SOAC

o Phacotoxic glancoma: It is coused due to trowme and s also

know as lens particle glawcom [0s Secondary open angle
glavcoms - SOAG

e Phacomorphic: It iy coused due 1o imtumescenl catmmets
causing pupiflacy block (Il is Secondary angle-closure
glavcoma-SACG)

® Phacounaphylactic: 1t is also known as Phucogenic nnd 15
ciused due o the immune resction wwards the lens proteir
Itis Secondiry open angle glsucoma - SOAG,

Neovascular Glavcoma

e lts puthology starts with hypoxia in the retinn und (o

compensate for the situation there Is new vaseulartzation
formation by the releuse of anglogenic factons like vasculy
endothelial growth factor (VEGF)




o Thus VEGF reaches the antenor segment of the eye which
causes neovasculinzbon of the ris known as Rubcosts
Iridia,

o This will be grown further into the angle causing open-angle
glaucoma

o However, new vascularization is a combination of blood
vessels and fibrous tissue, und these fibrous tissues will
contractand thig closes the angle

& So, luter ithecomes an ang glaucoma

o Euologv-Vascular Dissases ke Dubetes Mellilug, CRVO
clc

Ireatment

e The trestmenl of choice is pan-retinal photocoagalation
(PRP) 10 reat hypoxin
Anti-glaueomas drigs are also given

I anti-VEGE

Adjunctive treatmen! is given as inlrav

drugs

Malignant Glaucoema

o [Jrisalso known as Ciliary block glaucoma

e It s called malignant becouse it dogsn't respond to normal

anti-glavcon trestmen

sary Body

Aqueous

Vitrecrus

Aquecus

Fatbogenesis

e Afler any intmmocular procedure, mnterior rotation of the
cillary processes takes place, This causes cilio-Jenticular
touch

® Theaqueous starts collecting mn the vitreous cavity,

o Now, the pressure nises due to the blockage, and it results ina

very shallow antenor chamber.

Stalloow Arterion Clumbsr

e Thus, itisalso culled squoous misdirecton syndrome

OCT of the anterior segment in malignant glavcomn: shallowing

of the antenor chamber, penipherl indocorneal touch, forward

shiftof the 10L

e OCYT shows a shullow antenor chamber ond penpheral
midocomeal wach

Etlology

e Afterintruoculur surgery
®  Most commuon sfter Trebeculectomy

Ireatment

1. The fiest line of treatment s atropine. It dilates the ciliary ring

and relaxes the cilinry muscles which which causes
stretching of zoaules will pull back the lens. thus opening the
block

NAYAG antenior hyaloidotomy: Multiple opening
In the unterior hyaloid membrane which releases the

are made

pressure
3. Pars plana vitrestomy: We enter from pirs plana which is
3. 5mm from the imbus.,

fmportant Point

lancoma s most common after trabeculectomy

e Malignantg

® Joverse glscoms: When glaucoma is treated by mydriates,
Two major examples are
Malignant glancoma

Microspherophakia (itis caused by pupillury block)

Gluucoma Associnted with Uveitis

Thisisof three types

1. Angle-closure glaucoms with a pupillary block: This s
due to posterior synechuse

2. Angle-closure glancoma without a pupiflary block: Thisis

due to anteninr synechine




3. Open-ungle glaucoma: This is cuused by the
blocking/inflammation of the trabeculusr meshwork by

aquoous cells.

Uveltls with Open-Angle Glancoma

o It is called glaucomatocyclitic cnsis or PSS (Posner-
Schlossman Syndrome)

o Another term for this condition s Hyperlensive uvertis
(There is high intruocular pressure ).

e Etiology: Itis commonly seen in young males. This can be
dueto

HLA-BW 54 assocmtion his been documente!
CMV or L. Pylor infection,

e Signs of uveltis s minmmum so it can be misdingnosed as
angle closure glaucoma because pressure is very high but
keratic precipitates are minimum,

e Pathogenesis:

trabocular mesh

118 caused due to trabeenlitis and blocking of

urk happening due Lo uvoitis

Findings

e Onexamination
The KPs are faw,
Dilated pupil
No posterior synechine
Intraocular pressure: it is >4 mmHg
Milid redness

Treatment
o Thetrestment of cholcee is anti-gloscomis drugs and once 10P
is under control, steroids are given, Thus, stervids ure given

underants- SO OV ET

Steroid-Induced Glaucoma ]

o ltisopen-angle glavncoma

Puthogenesiy

e It 15 an altered function of the extrcellular matrix, s
results in the deposition of mucopolysaccharides or GACs
(glycosaminoglycans) in the trabecular meshwork,

o Steronds e not givenin high responders

Tragmatic Glaucomu

It is caused by blunt traumi [t resultsin

Typical angle appearance of an ungle recession. Tom ins

processes (armows), & whiteoed and increasingly visible scleral

spur, and a localized depression in the trabecular meshwork are

soen.

1. Angle-recession glancoma: The recession s due 1o a tear m
the ¢iliary body and the glaucoma s due o wssocinted
divmage in (he trabecular meshwork

0

Hyphema: This can cause comeal staining (rreversible) and
glaucomu

e Hyphema cin be pactal or complete a3 shown in image
above.




The differeat ways Hyphemua can block the trabecular
meshworkare

1. Red cell glngcoma: In this, the RBC blocks the trubecular
meshwork,

Haemolytic glaucoma: The macrophages engulf the RBCs
and block the trabecularmeshwork.

Hemosiderotic glancoma: Hemoglobin and ron blocks the
trabeculur meshwork.

Ghost cell glaucoma. The RBCs lose thelr iron and
hemoglobin and become ghost cells. These ghost cells travel

[

u

o

anteriorly and block the imbecalar meshwork. 11 is seen in the
vitreous hemorrhuge

ICESyndrome (Irido-Cornes-Endothelial Syndrome)

o In normal ¢ircumstances, the endothelinl cells of the comen
never proliferate. However, in this case, the endothelial cells
start proliferating and encroach the angle resulting n its
closure.

o This is called profiferative endotheliopathy with secondary
gleucomn

o Itis more commaon in middle-aged women
Itcommonly kas o unilaters] presentation

e Sometimes it has been associated with viral infections like
HSV

s disense s three muadn forms

1. Chandler's syndrome: This 15 the most common form of
ICE syndrome,

o Corncal vedema is seen in this discase

o The cornen has o hammered silver appairance. (A< se2n in
the diagram )

2. Progressive iris atrophy: The prominent feslure i iris
atrophy.

o Ithasanappearunce of pseudopolycoria

o Corcctopin: When pupils are not centrally placed.

3. Cogan Reese syndrome: Nuevus nodules and ins cysts wre

secn

Trestment of Glavcoma
There sre 3 types of treatments : Medical, Laserand Surgery
Medical:  Antigliwcoma drugs which cun be either wpical or
systemic

LLLE A ]

-

The drugs either decrense the formition of agueous or
Increase the drainage 1o ultimately decrease the [OP.

Target TOP: It prevents the progression of visual field defects
without compromising the quality of life

Thisisof twa types

Toplcal: There are six types

Buta-hlockers These decrease the formation of agueous.
Forexample: Timolol, betaxolol, levobunolol, ete.

These are contra-indicated in asthma,

Nausolserimal duct obstruction is caused by Timolol

Side ¢ffects: Corneal anesthesia und Blepharo conjunctivitis

Alphas agonists: They have dual action Le decreasing the
agqueons formation and increasing the dramage (uveoscleral
outflow)

For example
brimenidine, and apracleniding, The lust two are selective
alpha agonists and can be grven o hypeértension and heart
disease patsents,

Brimonidine causes drowsiness,

Brimonidine is contraindicated in children because it
canses sheep apnea and heart blocks in chilldren.
Brimonidine can be given in pregnancy.
Apraclonidine can cause lid retraction,

Adrenaline eause canjunctival pigmentation or deposits,
Specific side effect of adrensline Is cystoid macular
edem.

Adrenaline Is C/1 in aphakic glaucoma,

Adrenpline/epinephring, dipivefrin

. Mioties: These increase the trabeoular outflow and open the

angle blockege

Forexample - Pilocarpine

Side effects of pilocarpine: It causes spasms of the ¢iliary
muscles leading to pseudo myopia, In severe cases, it can
lead to retinal detachment

Ttalso leads to a shallow anterior chamber

Itean also catse irls cysts.

It increases the capillary permeability leading 10 uveitis
Thus, it is contraindicated in uveitis

iv, PGE2aagonists Itincreases the uveoscleral outflow,

These are also contraindicated in nveitis and asthma.

For example - Latanoprost, bimaloprost, travoprost,
tafluprost, and unoprostone (sopropyl

Latanoprost cause heterochromun mndis (difference of ins
color between the 2 eyes).

Bimatoprost can increase both outflows: trabecular outlow
and uveoscleral outflow

Side effects: hypertrichosis




v, Topicul carbonle anhydease Inhibltors These decrease the
formation of aqueous.
Forexample « Dorzolamide and brinzolamide

o These are contraindicated in sulpha allergies.

i Neweranthgloocoma drugs Thess are-

Netarsudil: This increases the contractile property of the
trabecular meshwaork, thus increasing the trabeculur outflow
and it also deercases the agueous production.

o ltalso decreases episcleral venous pressure

e Thisisgivenas 0.02°.0.D.

® <

o Thisisa Rho-kmase inhibitor and is availabie by the name of

Rhopressa,

o Side eifect: Netarsudil causes vorlex ketalopathy (couses
deposition in comea in o whorl like patiem) It is also known
ax corne verict lati

o Latanuprostene bunod: This increases the uveoscleral
outflow as well as trabecu bar outflow through NO

b. Systemic: These areof 2 types

i) Carbonic anhydruse Inhibitor For example,
sectazolamide and methazolamide

e Side effecis: These cause tingling snd numbness,
constipation, renal stress, anda bad metallic taste.

o Contraindicated insulfi allergy,

it) Hyperosmotic agents. These draw the agueous out of the
cye.

e Foroxample: IV mannitol (C1 m heart disease), glycerol (C1
i diabeies), 1sosorbide, and urca,

@- Lmportant Information

& Targel [OP: 1t i the 1OP which prevents the progression
of visual hield defects without compromising the quality
oflife,

Lid retraction

Hypertnchosis
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Laser Treatment for Glaucomn is divided into -

1. Open-ungle glaucoma

2. Angle=closure glovcoma

ACG

o Angle-closure glavcoma is a peripheral iridotomy by
NdyAG

* We should always use prophylactic peripheral indotomy m  Types
the other eye. So it menns even if the other eye is not suffermg

from acute angle closure we huve o do peripheral indotomy Cryo DLCP
on the other eyeas well. *  Diode 810nm
o For angle closure, if it 15 a pl inis, then penpheral

iridotomy is not effective, 3o in that case, perform laser Glaucoma Surgery
nidoplusty. They give peripheral buams by using @ photo-  Types of Glaucoma surgery
coagulative laser. Ins contract and angle opens. * Penctmting

o Non-Penetrating

OAG
« Blockage in the trabeculur meshwork trabeculoplasty using Penctrting Non-Penetrating
photo coagulative laser ine inter-meshwork distance. 7N - N
Trbeculectomy, MIGS Deep sclerectomy
Type of Trabecufoplasty Viscocanalostomy
ALT (Argon SLT (Selective MLT (Micropulse Trabeculectomy
Laser Laser Laser
Trabeculoplasty)  Trabeculoplasty)  Trabeculoplasty)
o Wavelength e Double * (iveo for short
(514 nm) frequancy duration
NAyAG (532
nm)

snctival

eoliar

Managemeont of abwolute glaucoma

* Cyclopt agulation for absolute glavcoma and refractory
ghaucomit. {Jike neoviscular glwcoma, malignan glucanmi )

* Cyclophotocoagulation can be done either endoscopacally or
overthe sclerai.c, called trmmsscleral.

Tenon®
capsule

Episciera




o Baerveldt both ofsilicone lube and plate

Fluig eoots the eye
onta piate.

Tube Plate

e The Trabecular meshwork was resected, and creating o
fistuln between the sub conjunctival space and the antenor
chamber.

Prevent closure of listuln
*  Antimitotic drugs (MMC and SFU)
¢ Implant for aqueous dramage {Seton Surgery Jor GDD

Glaucoma Drainage Devices: GDD

Or seton surgery

o Express minl shunt: Not using TM punch. no P1 done. it is
midde up of titanium (MREcompatible) MIGS (Minioum incision glavscoms surgery)

*  AGV-Ahmed Glancoma Valve: Silicon tube and valve with o In mild to modemte glascoma with modest target pressure
polypropyles bicly goal,

e Commonly done with cataract surgery.
e This 15 mainly dene in combination with

3 phiscoemulsification.
-
= ' - MIGC can divide into two:
TR B .
Refer Table 9.1

Congenital Glaucoma
I PCG: Primary Congenital Glaucoma

Molsef lant: silicone tubes with pol | Lt
L R R S0 WA R DS RO PROPY RIS LR 2, SCG: Secondary Congenital Glavcoma




Primury Congenital Glaucoma o Theretore, prefer a conscious sedated child

e Primary congenital i generally considered sporadic o Cormcal dimmeterin Lyr child is > 1 2mmis significant finding
e [Ifitishereditary, itisautosomal recessive *  Anlenor segment examination
* More common in males than females. o Optic discexamination: 1o check Cup disc asymmetry

= Gonscopy: o check ingle

Type of Primury Congenltal glaucoma
True Cangenital Infantile Juvenile T~ .
o Thechildisborn o <Jyrsofoge o >3ymof ’ .
with it uge ! ’

o Buphthale

g enlargement ol eyeball

v gencrated by

o The child's sclera being very soft, wmy

the pressure instde the eveball causes s¢lerad stretching

Pathogenesis
o Taheculodysgenesiy

e Commonly due 1o anteriorly located iris insertion

Lirge Coerma cupping

White C

Haal's

Striae

¢

nene searring

.

snd vazcufarizabon
> Isptntalme Haali's Striae
Double contoured opecities in Congental Glaucoma)
< amaly
* Losch ness monster phenomgnon: on gonioscopy twfl of
Clinical feature blood vessels e seen ks Losch Ness Monster Pheaomenon

* Presence of watery eves

*  Photophobis

« Blepharspasm

onexamination:

¢ Buphthalmos leads to luge comea, white cornea, haab's
strine

e« Hoab's strine later leads to corneal scarring and

vascularization

* Deep Anterior chumber
*  Angleanomaly
e« Jridodonesis

o Flatlens

s Breaking of suspensory hguments leads o subluxation of Treatment:
lens o Gomotomy is a TOC (Usen bens called a goniolens (o see the
s Cuppingofdisc. structure of the front part of the eve, ) cut in TM is given
e DYDot large comea 1s megalocomea o If comea 15 hoazy we do trabeculotomy. Here we go through
schelmm's canal ind cutis given in TMand SC
Under GA examination: e Second choice of trestment Is Traheculectomy
e GA lowers10P Irabeculotomy

797



« NF-1
o Glavcomais due 1o angle anomalies.
o Associted with plexiform Nevrofibroma (s-shaped hid)

rirauperatove view of syes . Gentomy-neravnl of the surface
drainage system an 3 QONOADMY 5 |ayer of the drain
being perfonmed

* Aniridia
o Rudimentary frill ofires
& Mutation in PAX-6 gene
o May beassociated with Wilms tumour

c -

Conditions of Secondary congenital Glaucomn
« Sturge webersyndrome

o Hemangioma on the face

o Hemangioma in the brain
o Glaucoma




Fable 9.1

With bich formation No blebh formation
*  Atrap door thist allows fluid 1o driin ot of the eye Types
¢ By using (Xen-gel implant) o [-stent is open in schlemm's coanal

* |-stent supra opens i supra choroddal space
*  Hydrus : open in schlemm's canal

e Plsced [subconjunctivally with MMC|
e  Mude of Gelatin

- Inlet

Dmnal Yo s
Spines

o  Cypass Microstent (imeremses the Uveo-sclerl

outflow)
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A 50-year-old male with family history of glavcomu presents
with headoche. TOP i 22 und 24, angles open on gonioscopy,
no ficld defects noted. True staterment regarding
management of this patient, (JIPMER MAY 2018)

. Normaltension glascorma - treat st

POAG -tobe treated

. Ocular hypertension - no intervention

Oculurhyp 10 be treated

A 2 year old child with waternng of cyes with bilateral proptosss und
photophobia, whit may b the dignosts” {AIIMSNOV 2018y

. Congenital glaucoma

Retinoblastoma
Congenital endotbehal dystrophy
Megalocomen

. A SO-yeur-old made with family history of gliscoma presents

with headache JOP i 22 and 24, angles open on gonioscopy,
no field defects noted. True statement regarding
minagement of this patent JIPMER MAY 2018}

Normul tension glaucomu-treat it
POAG - to b treated

Ocular hypertension - no intervention
Oculur hypertension- 1o be treated

All are drugs given in primary open unge glancoms except,
(INICET Noy 2020)

Latanoprost

Mlocarpine

Physostigmine

Phenylephrine

A patient of Primary open angle glaucoma with s known case
of bronchial asthma. What is the Drug of choice”

(NEET Sep 2021)
Latanoprost
Carboprost
Alprostadil
Gemeprost

Beta blockers should be avoided i all the conditions except,
(FMGE June 2021)

Glaucoma

Peny | vasculardi

Dinbetes

Corp

-

e Tl

Q. Theocular hypotensive agent causing apnoe in infants is,
(NEET JAN 2019)

A. Lamnoprost

B. Timolol

C. Betuolol

D. Brimonidine

Q. What is the DOC for decreasing 10P by increased uveoscleral
outilow in a pationt with inereased [0P and optic disc changes
with¢ifiry congeston? {NEET Jan 2020)

A, Latanoprost

B. Dorzolamide

C, Plocarpine

D. Tumolol

Q. Whichofthe following are true? (ATIMSNOV 20019)

A. Latmoprost 18 used with caution m patients of bronchl
asthma

B. Topiramate can cause biluteral angle closure gluocoms

C. Methazolumide causes decrease in ocular blood flow

D. Central scotoma is seen in open angle glascoms

snE>o

ErnEro

o

A

opnm

. Intravenous mannitol i indicated in?

. Allare drugs which lower IOP except? (ALIMS NOV 2019)
. Clonidine
. Mannitol

Dexamethasone

. Acetizolamide

(NEETIJAN 2019)
Primary openangle glaucoma

Acuteanple closure attack

Normal tension glaucoma

Svmpathetic ophthatmitis

Which one of the procedures mvolves using gloucomn
drainage device? (NEETJAN 2019)
Seton operation

Deepsclerectomy

Viscocanalostomy

Trabeguleciomy
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CORNEA PART -1

Theshape of the cornea

e Aspherical : Curvature pradunlly decrenses

Diameter - | 1.5 mmto | 2mm

Refractive index - 1 37

Power: 43D -45D

Thickness - 300-600 microns or 0.5 to 0.6mm and at the
fimbustis limm

Average thickness- 540 microns

Structure of Cornea
Epithelium - uppermost lryer
Bowman's layer
Stroma
Dua's layer
Descemetmembrane
Endothelium
‘pperlayer - epithelial layer
Multilayer consisting of's single layer of colummar cells.
These Colurmnar cells ure called basul celly.
Nextire two-three layers of wing cells,
The uppermost two loyers are non keratinized stratified
squamous epithelium
Above this layer is microvilli ormiern plicse.
o Microvilll helps 10 incresse the surfice area, helping in
nmachment of tear fitm 1o comea
These busal cells ure attached 1o the basement membrane
wiih the belp ol bemidesmasomes
S0 in comenl dystrophy there is recurrent erosions and the
problem lies in hemid
Second layer - howman's membrane
o ltigpartofstroma.
o Misacellular but it is not basement membrane,
« Itdoesnotiegenerate,
"Twe thied layer the thickest lnyer, majority part incloddes - stronm,
Consists of 200-300 collagen lamellac.

® Jtis Type-1 collagen,

* A ground sul posed of - Gly inoglycuny
(GAGH)

o GAGs-} 1 |'| andch donil 1l

Other components includes fibroblasts/ keralocytes.
90% of thickness is due to stroma

Fourth layer- Dun's layer

o ltis Acellular.

o Jtixonc ofthe Strongest und toughest layer.
Descemet membrane

Two pirts - Banded and non-handed parts,

Banded part - laid down [n uterus.

Nen-banded part - secreted by endothehinl cells, it is
regenerative.

No clastic tssues,

o Therefore, the brenk leads to hashs strise, Vogt's strise

*  Ongonioscopy: Schwulbe's line is seen.

Endothellnm

Single layerof polygonal cells.

Itdoes not regenerate.

Main role of endothelium 15 to keep comea 1n & debydrated
state.

Therefore mumber of endothelial cells are very eritical for
coenei.

@u Important Information N

o Comenis the most densely innervated tissoe in body.

 Sonsory supply: Ophthalmic division of ingeminal —
nasociliary nerve = long posterior viliary nerve — suppliss
coren

o Long posteriorciliury nerve forms plexus at three levels
& Intra cpithelial plexus

Subepithehial plexus.

Stromal plexus

® Neurotophie kemtitis- Due o fifth nerve lesion, there wall
be no growth factors of neuropeptides which compromise
with the hesdth of epithelinm — leads o keratitis.

* Newaroparalytic Kemtitis - Due to seventh nerve palsy —
ligophitulmes due to affected orbicularis oculi — exposure
keratitis.

c

o

Physiology of Cornea EAEET)
®  Avasculit

o Dehydrted

o Primary metabolism - Acrobic metabolism
*  Nutrition from - Agueous humour

s

A

Nu' | K ATPase
Pump

Endothelinl cells does not allow water in the comea 1., the
barrier function of the cornea.

Pump function by Sodium P ATPase pump  and
barrier function helps to keep the comen in dehydrated state.
Whenever endothehum 15 not funchioning well, hydration
occurs leading to edema in the comea,

Numberof endotbelial cell (normal range)
®  Adults- 2500 10 3000 cells/'mm square
o Children - 3500 10 4000 celts/'mm square




Actheli

o When i endothelium

change its shape, enlarges lhcmscl\ts and cover the space.

o Pleomorphism: changing of shape.

o Polymeygathusm: Enlarging

1f<500 ceils/'mm square leads to

o Stromal edems

o Epithelinl edema

o Bhster like clovation filled with flind Bullous keratopathy
Sign of comeal d - indicates esireme
hydration.

1 1 1
)

ny

o It 15 o sgn of comeal decompensation number of

epithelial cells can be ehecked with specularmicroscopy.

@ Important Information

®  Any uctivation of amerobic glycolysis leads Lo lactic seid
formation. Which will further feads to metabolic acidosis,
whigh will cause inhibition of sodium potessiun pump.
This beads to comenl oederma,

Factors responsible for trunsparency of cornea

o Regularas of Iepithelium.

Regular armangement of stromal lamellae.

Ihere is no scatterig of light becouse distance between two
larnedlge is lesa than halfof wavelength of light.
Thisisnssisted by GAGs - keratin sulphite and chondroitin
sulphate

Endothelium takes care of the pumping function und barrer
function. Which keeps cornea in dehydrated state

Normal 0P, less thun stromal pressure,

Stromul pressure - $3-5SmmHg n acute closure glavcoma -
0P 1s more than stromal pressure keadmg to epithelinl edem,
Avuscularity

Investigation related to Cornes DIL2S:ST
Kerstometry - Measuring the ¢entral optical zone of 3 metres,
i.e., curvature of comes both borizontul and vertical

Kerutoseopy or placida’s dise
mucnm

Normaw A\almk e
Puulu ("3

o ltisimportant to socess the overll surfiace of corned

®  Placido’s dise: Itis cendbourd dise with black and white nings
with central hole

It is shown in front of eye and image of rings will fall on
comes,

Regulur spacing seen in nonmal comea.

Rings ure closer in steeper come,

Rings ure farapart in flatter comea.
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Corncal topography

Steepcomea
Name of instrument is Orbscan, it is based on the principle of
placide’s disc

Corneal tomography

N,
e |

3-Dimage ot both antenor and posterior comea.
iy only surface of is

this both anterior and postenor surface 15 assessed
it js important because initial changes in keratoconus siars
from posterior

d but in

Fenty Cam

3-I image of both antenor and pasternior cornea.

Based on seheimpflug imaging (votuting camers)

Itis & non-invasive imaging device used in ophthalmology.

Used to measure the anterior and posterior curvature of the

comed, the thick of (pachymetry), and the anterior

chamberdepih.

It generates a three-dimensional image of the eye und 18 used

In the diagnosts wnd treastment of various eve conditions such

as plavcomu, caturacts, and kertoconus.

Axial map- colour coded. steeper part of cornea will be

warmer colours (red colour), flatter areas are depicted by

couler colors (blue).

Comeal thickness measured. Thinner corsea- warm colours,

thicker cornes- cool colours

Measures pupiilary dinmeters.

Lises of Penta cam:

o Assessment i screening of kemtoconus

o Preop ussessment for patient undergoing. comeal refmctive
Surgeries

Other uses

!

2

i

Pentacam HR - It helps in preop assessment of patients for

intrnoculor phikic 101Ls

Pentncam AX L - It meusures the wxial length

o Itis helpful for 10L power caleulstion and in assessment
of commeal ectasia,

Pachymetry - To measure the thickncss of comea

4 Specular micrascopy: To examine endothelinl cells 1 high

magnification.

o It is used 10 se¢ number per mum square and its
morphology 1o see i there is any polymorphism or
polymegathism or if there is any comenl guttatae.




o Comeal guttatue: These are seen as empty Spaces on
spectlar micrascopy
Ihese are affected cells seen in Fuchs endothelial
dystrophy.
S Aesthesiometer « It has a long filament which s kept on

decreasing by 0.5 mm and keeps on touching to see at what
length putient show blinking reflex,

FEndethelial celis

Pachymeter
o [tisadevice used to messure corneal thickness,

o Af it shows ot shoster length then sensation s less, if it 1s
showing st loanger length it is ok
6 Microbiological investigation - Staining and culture

Kergtoconns

Pachvmeter Spoculer Micrascapy

Bowman's
. Layer
D
—= =
Refer Imuge 10,1 R
o=
* Regular astigmatism: uniform steepenmg slong o single
comeal meridian that can be fully corrected withacylindrical —
~p R . g Dua's Layer S S -
lens (BOVA 0f 20020 or better)
; " <>
= Expected topography: symmetric “bow-tie" along u single Descemet's

menidian maombrane

Refer Image 102 —---
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Epithefium

Layer

Stroma - ~\\

Descernet’s 3

membrane — R

Endothelium gt
Uleer oL

o Uleers is the breach in the epithelium along with infiltration
and necrosys

Orpganisms That Can Penetrate lntact Epithelium
N = Nesseria gonorrhea

N- N, meningitiy

L-Listeria

D-Diphihena

H - Hemophilows

S-Shigells

Keratitis [CENATY

o Inflummation of the comea Jeads to ulcer formation,
necross, infiltration & neovasculunzation,

Pannus

* Any superficinl vascularization and some degencrative
change.

Clinical Features

« Pain

Rexdness ( Ciliary congestion)

Photophobie

Discharge

Blurnng of vision

Blepharospasm

It is seen either due fo ulcer formation or in immuno-

compromised patient.

Bacterial Keratitls
Q. What s the most cormmon efiobogy?
Ans, Stuph aurcus

Q. Most common bacteria causing keratitis in Indin?
Ans, Suphylococeus epidermudis

Q. Most common infection sfier refructive surgery”
Ans. Mycobacterium chelonze (Atypical mycobacterium)

Q. Which bacterial infection resembles fungal keratitis?
Ans, Nocardia

*  Uleerisdry and rough

Other causes
* Sieplocorcus’ Pneumococcus
* Pyogen

Pnoumococcus causes
o Ulcusserpens also called hypopyon corneal ulcer

Clinical Feutures

Pain

Redness (Ciliary congestion)
Mootophobin

Dischurge
Blurring of vision
Blepharospasm

On Examination

* Fluorescem suun positive uleer

* Hypopyon: Pus cells in the antenor chiamber
o [tisasterile bypopyon

o Stromal edemn

o DM folds

Any keratitls can be associated with uveitis
KPsure found due to anterior uveltis-3Types
o Perforating
 Pseudomonas : It can cavse corneal perforation in 48 hrs.
© Pseudomonas release exotoxing which have
llagenolytic effect ing perforation
2 Thinning couse perforation, it will not rematn open as inis
will seal the perforation which ig called as Leucoma
adherens,
* Localized
o Tt—+lealing — Comeal opacity
* Sloughing Ulcer
o Infection by viruleat organism con lead to sloughing
which s conti Iy replaced by inflammatory exudistes
which will lead to pseudo cornen
o Pseudo cornea can complicute as anterior stuphylomn

Investigations
* Microbiological investigations:=Corneal Scraping - Kinura
Spatula
o Conjunctival swap
o Contact lens cases.
* Staining
o Grain stin
o Ciiemsa stsin
o AFB < Acid fiast stain for mycobacterium and nocardia
e Culture
& Bloodagar
o Chocolate ngar




o Lowenstein Jensen formycobactenium and nocardia
o Cooked Meal broth foranaerobic bacterium

Irentment of Bacterial Keratitis

The treatments for bactenal keratits are mentioned below.

« Empirical monotherapy - This is a very effective treatment,
Moxifloxacin achioves the best penetration,

* Gatiffoxocin, Besifloxacin ulso can be used

o Choose antibiotic sccording toculture sensitivity

o I putient is not responding, despite culture sensitivity, start
duo therapy.

* Duo therapy - This therapy uses fortified antibiotics
eyedrops, It 1akes cure of both gram-positive and negative
stamns, The combinabion of two drugs is piven - cefazolme
with gentamicin or cefuroxime with gentamycin,

* Antibiotic omtment al night

Subconjunctival imection of untibiotics - If comphance i1s

poor

Cycloplegics and mydnatics

Oxal snti-inflammatory drugs

Lubnicating eye drops

Vitamin A and C conlain supplements for bealing for ulcer.

If there is risk of systermic mvolvemnent with Netsseni

meningitis/N, Gonorrhea  or 1. influenzoe starts with

antibiotics

e Ifcorneal thmning - Tetraeyclme, Doxyeychne (Oral)

o Jthesanticholinegase effect.

3? Important Information

If there is any infective epithelial involved / uleer, use of
bandage is avoided, and secondly, no use of steroids,

Management of Non-Healing Uleer
Management of non-henling ulcers is done in the following
ways.,
¢ Dcbridement - This process means removing the necrotic
tissue helps i healing of epithelium.
= High water content means more oxygen transmissibility
through lens
o Another way tomanage it is by using lubricating eye drops,
¢ Chemical cauterization : Itacts s a local antiseptic
Irchloroacetic aeid ( TUA ), carbohic acad
« Bandage contoet lens (high water content solt contaet lens) -
It can be soft or semisofl.
* Hard lens are nel used
* Surgiciatl means - This is smniotic membrane grafting, buccal
mucus membrane grafling,
o For persistent defect: Gundersen conjunctival flapping ie.,
putting congunctival lap over the cormen
o Manugement of impending perforation
Antiglancoma drugs to decrease 10P

Cyanoascrylnte glue: use to treat corneal perforation <
2mm

> 2mm © use therapeutic kerntoplasty,

Bandage contact lens

pr
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Raaorial corneal ulepr

Keratomycosis
e Fungusidsof twotypes
¢ Yecasts — Candido albicans, more in tempemte regions and
colder regions
o Filamentus fungs : Septate and non pegmented, affect more in
tropical countries
Aspergillus and fusanium

Q. Which is the most common fungus infecting cornea”

Ans. Aspergillus fumigatus is the most common fungal
Infection in the comes.

e Fusarum




Q. Why will you get fungal keratitis?

Ans, Trauma by vegetative matier causes fungal keeatitis.
o ltismore common inagrcelural hosts

*  Any cause of low imimunity

Q.What is the most commen fungal infection for
Endophthalmits
Ans, Cundida

Q. What 1 the most commen fungus infecting lids?
Ans. Candida albicans

Q. What is the mosz eommon cause of orbitafcellulitis 7
Ans. Mucormycosis

o Lotsof cuses afler Covid due 1o steroids misuse.

o Jtiscalled block fungus due 1o necrosis of tssue

Clinical Features

Pain

Redness (Ciliary congestion)

Photophobiz

Discharge

Blurring of vision

Compared to bacterinl infection signs are more than
symploms

On examination

Unsterile - Fungus enters anterior chamber,

Satellite nodulkes are infective and have immune reaction,
Fungus can cause associpted uveits

KPs are present

10P i high

Investigation
»  Firstly, there is staining of the culture.
o SDA- 11 stands for Sabournud dextrose agar.
<» With the use of this agar media, the culture reporting,

should be given in one week

o PDA

o 0% KOH s used,

* Canbeseen through light or asimple microscope

* Confocul bomicroscopy - The hyphae of fungi can be
observed through this.

o Grocott-Gomen methaming sihver stain can be used

* Calcofluor white- A widely used stamn for detecting fung and
bhacterin.

o Ciram staln, Giemsa stain

o PCR-TPolymerase chain reaction method,

Treatment

e Drug of choice for treatment of fungal keratits s -
Natumycin 5% (most effective agaimst filamentous fungi)

o Start | howrly for 2 days then reduce, also give 2 hourly ot
night

87

Virnl Keratitis

o lfllisrenpondjng,lumrilm'iday\.
¢ [fnot Mk“m\unl.
Econazole - 1",

le with natamycin.

0.15% Amphotericin can be used
Silver Sulfadiazine cream can also be wsed in fungal keratitis,
Forrecaletimnt fungal kertitis Caspofungim can be used
Forsevere cases
o Systemic

~» Fluconazole

{most effective against candida) } Monitor LFT

—» Vorconazole

Subconjuctival injection of Flucontzole

Intra cameral (inside the chamber) - Voriconazoke,

Amphotencin B

[fcorneal thinning - Tetracyeline, Doxycycline (Omal)

In case of severe thimming: Thertpeutic keratoplasty is

done
Foruveitis: Cycloplegics ¢un be used

sy

Herpes mfectionis the most common, found m the corea.

HSV is more common than HZO (Shingles),

The most common nfectious cause of comeal blindness n

developed countnes is Herpetic Eve DS,

Herpes Simplex (HSV 1) viruses are mostly transmitted

through sores, saliva, orsurfaces near or in the mouth.

This infection occurs above the wiist,

o Primary infection- It causes minimel corneal
mvolvement.

o Inisself hming

Cunse blepharo conjunctivitis (minimum corneal

mvolvement)

Socondary infi

commeal involvement,

o Itisdormant in trigeminal ganglion

HSV 2is caused below the waist.

In case of yrum ophthal

Is cansed by HSV-2

LB CR and has severe

118, ] conjunctivitis




Clinical features
Pain
Radness
Photophobia
Discharge
Blurring of vision
Pathognomic features of viral keratitis show decreased
comeal sensation.
o Though sensation is loss, pain is $1ll a feature,
o On examination observes superficial punctite keratilis.
o Formation of linear ulcers : Dendritic ulcer cun be seen
agam.
@ There has knobends filled with viruses.
o Adendnue ulcer is a feature of Herpes simples.
o lcan progress us geographical uleer (amoehoid),
o Steroids ure contraindicated in dendritic ulcer as it cun
lead 1o perfornted cornenl ulcer.
* Margin {Virus laden cells) tuke rose Bengal stain and base
tuke Auorescein stain
*  Stromal involvement
o Direct mfection leads to 1c keratits | is,
infiltrition)
o lmmunc medisted hypersensitivity reaction leading 1o
interstitial keratitis
o It type (1 hypersensitivity reaction
o Necrotic kemtitis - Necrosis, infiltmtion, edema
« Endothelial involvement
o Endotheliti= can be due to direct infoction or majornty it is
hypersensitivity reaction (Type IV)

Others
Idoxuridine
Vidarubine
Associmted uveltis: Give cycloplegics
10F control if raised
A topical steroid is given under an antiviral cover if the
epithebium is healed and not mvolved (Under anti-viral
cover)
o This is muinly for the hypersensitive reaction of stroma or
endothelium,
o [OP control; avoid PG analogs in case of managing [OP. It
promoles herpes sctivity.
* Systemic antiviral drugs are those which inhibit viral
replication.
o The vimal infection depends on whether it requires o
therapeutic dose ol Acyelovir,
o These drugs ure given i both stomul kerstitis und
endothelinl mvolvement.
o If epitheliol is involved prophylactic dose of acyclovir 1s
nsed.
o Therapeutic dose given: 400 mg tab 5 times a day
o Prophylactic dose: 400 mgB.D
o Prophylactic valcyclovir: 500mg O.D

Caunses of Decrensed Corneal Sensation TR
‘The causes of decreased corneal sensation.

* Leprosy

Viral keratstis - [t is the Infection ol the cormen

Dabetes

Chronic degenerutive condition of the cornea, like - bad-

1, 1t "

C

It mvolyves central endothelial cells in adisc shape

e, Disciform kevutitis
o Itisendothilitis in o disc shape manner.
o Itonly mvolves central comnea leading to edema.

Tovesthgation of Viral Infection

o Mostofthe ime, dingnosis is chimcal.

« PCR- Polymerase Chain Reaction 18 one of the investigation
methods.

* Giemsastam: Multinucleated giant cells seen

«  HIV serological teses - No use in recurrent infections.

Treatment

« Topical therapy is given 0.15% ganciclovir gel. 1 be given
fivetimes,

o Topical neyclovirointment with- 3% is used S hourly per day
0.15% Ganciclovir gel

o Triftundine ( frequency - 9 imes to 5 imes).

o Acyclovie and tetracycline is only ayvailable in ointment
form,

* Tetracycline und atropine - 1%

o x o

o Absolute glaueoms
o Phihisis bulbi
o Section of Ingeminal nerve

* Varicella zoster
o Two types- one couses chickenpox, and the other causes

herpes zoster. (shingles)

Herpeszoster ophthalmicus
o Either there 1s o skin lesion, eye lesion, and trigeminal

neuralyia,
o ltfollows dermutome of lngeminal nerve.

o Huchison's role - The eye will be involved if the nose tip is
Involved in skin lesion. As @ indicares nusocilisry nerve
mvolvement (Ophthalmic branch of Trigeminal).

* \Vesicles are present on the nose, Whenever there is the
mvolvement of the nose and skin lesions, this is called
Hutchinson's sign,

o Zoster mfection 1s mamly found in immunocompromised
patients.

e InElderly

*  Shingles can be early mdicator o HIV




Ocular Manifestations
* Acute
* Chronic Eye Disease
¢ Relapsing eye disease
Acute Infection
Other foutures
o Uyeiny
s Episcleritis
o Selerins
¢ Blepharo conjunctivitis (Lid and comeal involvement )
*  Acuteretinal necrosis
e Cranmial nerve palsies
Allthree nerves i.e., 3,4,6 meinvolved
Most common nerve mvolved in herpes zosier Frontul
nerve
Chronic Eye Disease
e Jtcan lead o neurokeratitis, mucus plaque, scleritis, and lipid
kerutopathy.
o  Mucus plaque kerutitis - managed through scetyleysteine eve
drops, mucus stains 10 rose Bengal.
e Lipid keratopathy
Irregular deposition of hipids around the comen
» Primary - 1diopathic
—» Secondary-Cause is not known
The most common cause is herpes
s Relapsing eye disease - Reactivation afterseveral years.
o Investigation - not generally reguired, but PCR can be usad.
Treatment
« Topical treatment 18 the form of @ cream thut can be apphed in
uny phice.
o Systemic drugs used are - Oral acyclovir- SOOmg. S times o
day
o Anotherdrug used is Valaevelovir - 1000mg I'DS
o Therapy should not excoed more than 14 days (7-10 days).
o I itexceeds that, and pabent 1s nof healing it is becuuse of the
toxicity of antivirals, Alsocalled Metaherpetic keratins,
o Start lubncating eye drops, stop antiviral,

29

Denddritic uleer

Dendritic uleer-linear

CGeogrphical uleer

|

HZO-skin Jesion




Dendritic - Pseudo dendntis

Nummular kerutitis

Acunthamocha Keratitis (13904

Itisa free living prolozoa
It feeds on fungt and bacteria

Clinical Features

Rare infection
Huppens insofl contuct lens users
After washing thesr lens with 1ap water
Swimming with contact Jens and without swimming
cogzle
Pain is disproportionately more
Puin is more due 1o peninearal invasion, e, radial
perineuritls,
On exumination, typical ring lesions and pseudo dendrites
can be observed
Limbitis isalso a feature with Stromal edema and mfiltration

Q. Which is the most commen infection aftes contact lens use”

Ans, Pseudomonds

Q. Soft contact lens users prone to develop?

Ans, Acanthmmoeba keratitis
Investigation

o [tincludes staiming und cullure investigation
o Thesiuins used use the following:
Caleofluor White
Acndine Orange
PAS
Gicmsa and gram gtiein
o  Culture media: It includesy
2 torms - Cystic and trophozoite
* PCR
o Confocal microscopy : Bright spot double walled cysts

won-nutrient sgar with ¢ coli

I'reatment

e PHMB (Polyhexa Methylene Biguanide); This is a drug of
choice, and s a form of eye drop. Itis one hourly drug

o Addwith itchlorohexidine drug, given one bourly

o Dismedines (Propamidine Isethionaie)

o Neomyein~Itacts only on trophozoites. 1 is also modality of
freatment

o \Voriconazole is also effective

o NSAIDS for pain cun be used

Ring lesion of acanthamocha keratits

Interstitinl Keratitis wnNT e
o ltisonly stromal keratitis
¢ [tmemns epithelium and endothelium normal

Different Etiologies
o Interstitinl keratitis is divided into syphilitic and non
syphihtic,
o Syphiling
Generally they are congenital where the infection is
transplocental
They are cognitive,
o Non-syphilitic
It includes Leprosy, TB, Sarcuidesis, HSV, HZ0,
Onchocerciasts
Acanthamocha muy present as Interstitial kenitis
Cogunsyndrome <1t is an autoimmumne diseise
Itis an interstitinl kerititis with sensory neural deafness.
RPwith deafhess is called as Ushers syndrome
o [Inflarnmation in the stroma leads 1o new vasculenization and
bleeding




s The pink patch (due to neovasculsnzation) is called the
salmon patch. [t lsa featare of syphilis

o Luter ghost vessels are also seen,

*  Most ofintenstitial kemtiny ix immune mediated

Treatment

Following treatments are done for interstitial kerantis.

o Topreal steronds.

*  Muyneed systemic steroids and immunosuppressive drugs

e Topical cycloplegic

o Systemic penicillin bas no tle i syphilitic interstitinl
keratitis

Oculur features of syphills

o Interstitial keratitis

o Grunulomatous anlenor uveilis

o Argyll Robertson pupil

o Cataract

Saltand pepper fundus due to diffuse chororetmitis
Mos! commuon cause 1s syphilis.

e Optic neuropathy

Kerntoconus 12140

o ltisaconical protrusion of comen

V Shaped Deformity

It occurs due to the following reasons

* LEctatic dystrophy of the comea leads to its conical protrusion
o Genetic disease
o Progressesslowly
* Modeof inheritance - sutosomal dominani
o Myopia + irregular Astigmatism is seen due 1o kerstoglobus
where whole comea is protruded
« Clinical features
Dimimishing of vision
Froguent change of glusses (in young patients}
[n high Astigmaltism, chunces of umoculur diplopia
Findings
o Fleischer's ring - lron deposilion at the: base of cone

* Munsun's sign -

epithelial layer can be seen through the slit lamp.

v-shaped deformity of the lower lid on
down gaze can be seen inthe torch light,

Oil droplet reflex - scen through a distant direct
ophthalmoscope

Dark reflex seen just at the base of cone.

Retmoscopy -objective refrvction method, reflex fooks like n
cross, also called scissor's reflex,
Corneal topography - Initial stage shows regular
astigmatism and a bow-tie appearance
> Soon, this leads to an asymmetrical appearance
This progresses as irregular astigmatism and
asymmetrical appearance
Investigation of cholce - Penteam (Comeal tomography)

Form fruste Kerutoconns : Eardy case caught on tomography
o Vogpt's stnwe - On excessive stretching, there is break in

o1

clastic membeune




Vertical strise

Seen In congenital glavcoma
Honzontal strise - Hobhs strige

Prominent comeal nerves

Q"

Couses of Thickening of Corneal Nerves Py

e Old age - With growing age, thickening of the endothelium
and epithehal basement membranes tnke place
o Interstitial keratites in Cogan syndrome
Treatment
¢ The person incaseof eye infection should avoid eye rubbing
o LUse spectacles, or toric soft contact lens, Astigmatism vision
correction is much easierusing toric lenses,
o Sofl lens lukes the shape of comea sl so imegular surface
stays iercgular
o But if 15 repluced with ngad gas permeable leas or sem soft
lens, irregular surface is replaced by regular surface
o Chowe of contact lens - RGP lens
o If it is a progressive case of Astigmatism, opt for Corneal
collagen cross-linking with riboflavin (C3R) treatment
o Dresden’s protocol-put on vibofluyin eve drops for 30 minutes
{3-3 minuies) while exposed to UV rays
o Fordisplaced or ecoentrie cone use INTACS
o INTACS (Intrucorneal ring segment It s wsed to nlter
curviture of comea.
o Creute the channel by laser or manually put these nngs
e INTACS wie used when positon i eccentric and it s non
progressive
o Lse C3R in progressive case
o [fnothing works, replace the comen with i healthy comes
¢ Kemtoplasty
PK (Replace full thickness)
DALK
Associations of Keratoconus 25020
o [tcan be either ocular or systemic
e Systermc
Can be seen in Ehler dunbos syndrome
[talso includes Osteogenesis imperfecta
Downsyndrome
e Ocular

Vemal keratovonjunctivils

Atopic keratoconjunctivitis and Blue sclera
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CROSS WORD PUZZLES Q

Crossword Puzzle | 1 eyedrops are used for tresting corneal nerves.

Crossword Puzsle 3
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4. Chemical cauterization for non-healing ulcers is ]
Dawn
1. Anexumple of ucid-faststain is X Across
2. Treamment of fungul keraitls is . 3 15 apink paceh in this disease.
3. Treatment olbacterial keratitis s B isuchronic eye disease,
Crossvword Puzzie 2 Down
|. Hereditury disorder that makes tumors enlasge slong your
— nervesis
e 2. Comeal topogruphy investigation is done by
=
QU Ssas e i] |1 |
Acruss
3. shows regular astigmatism snd a bow-tie

uppearunce in the initin stage.

Down
is o cone-sheped structure of the eye,
reatment is Comeal collagencross-hinking.
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+| 11 | CORNEA PART-2
Kerntoplasty
o  Keratoplasty is the replacement of diseased cornea by donor

/healthy cornea
s Itisobtained from the codavenc eyes.

o ldeally, the donor cornen must be extracted within 6 hours of

the death with reluxation for up 1o 12 hours.

Ihe two methods of tissoe cemos al nre

o Wholeeye excision

o Corneescleral button extraction

Blood test is done o exclude the contraindicstions.

@; Important Information

¢ Recent studies showed that the tissue cen be safely
extructed sbout 24 hours of death, But the timeline of
within 6 hours is the best, between 6 and 12 howry 15 safe,
und between 12 1024 hoursis allowable,

Contraindications for cornea donation

P —— m

. Death due to an 1. History of

unknown cause » [Intreoculur surgery: Due
2 Systemic Infections 10 compromising
« HIV endlothelinl cell count
* Hepatitis * [ntmocular mmours
-
.
.

g e

Congenital rubella

k]

Syphiiis
3. ONS infections
s Multiple sclerosis
* Rabies
o Crentzfeldi-dakob disease
4 Most haematological
malignancies

Tests hefore keratoplasty

« Blood fesis for infections,
biomurkers.

«  Examination of all the three lavers of donor comeat,

o Onc of the eriteria to approve a comea for transplantation

sendothehol cell count: at Jenst | 500 1o 2000 cells/ rmm

o Prerequisite for healthy comen - Specular microscopy to

see endothelial cell count.
o Cheek if strome is clear o cloudy or if there is any
epithelinl defeet.

malignancies, or disease

Storage of cornea after removul

Refer Table 11.1

Classification of Keratoplasty w0930
o Diypest

o Penetrating keratoplasty/ full thickness keratoplasty

& Lamellarkeratoplasty

Penctrating keratoplasty (PK)

o Penetrating kerntoplasty is a replacement of full thickness of
cornes with healthy comea.

o |denl size of the gmft — 0.25 mm larger than comea of the
Trost, Thatt ameunts 1o ideal size of 7.5mm,

e Most conunon mfection after PK is Staph. Epidermidis

» lodications of Penctrating Keratoplasty

Refer Table 112




Post-op complications of Penctrating Keratoplasty
Larly:
Infection (most common: staphylococcus epdenmidis )

Glaucoma

Shallow unterior chambet
Loase or proteuding sutures
o Persistentepithelnl defects

Descemet membrane detachment

Urrets zavalm syndrome (rare) - o tnad of ins atrophy,
fixed dilated pupil and secondary gluucoma
* Late:

o A

Glaucoma

mutism ( most common lile (.'\\!“[‘: wulions)

Graft rejection

Graft rejection
Signs of graft rejection
¢ Corpeal edema(most common)

(LIRS

e Ciliary congestion

o Uvedns

Keratic precipitates on the corneal grafi bat not on the
peripheral recipient cornen

Corneal vascularization

Stromai infiltrates

Types of graft rejection
1. Epithelial grafl rejection: Kayes dots
2. Subepithelul rejection: Kraclmer spots

Kractmar Spats

Sabegrtreled vl loatus soar Is corus stroeal gkt o wctue

3. Stromal huee

-

Endothelial grafl rejection: Khodadoust line

Khodadoust Line

Cortmest gratt ertestisl ectn lisw (Gmpoens of
wflarmatry ool

@; Important Information

Corneais immune privileged

o Comesl graft rejection s uncommon as they are less
prone to adverse immune reactions due to uvascularity,
absence of lymphatic structures, minimal MHC
cxpression,

o HLAmatching does not huve muchrole.

Gender-biased gralt compatibility

* A coroea from i male donor can be used only for male
patients, while comes from a female donor is compatible

with both,

o Lamellar Keratoplasty (LK)

o Lomellar kermtoplasty is a partial thickness replacement 1t is
oftwo types based on the layers involved

L. Anterior lamellar Keratoplasty :

o It is the replicernent of the anterior portion of the comea
without disturbing the endothelium. as there is high chance
of endothelium grafl reyection There are two (ypes based on
the thickness of the stroma involved

o Superficial Anterior LK: Includes less than or equal Lo one-
third of stroma replaced.

o Donem prerygiumand Limbal dermond

o Deep antetior LK replaces more than one-third of the
stroma,

2. Posterior lamellar! Deep endothelinl lamellar ker ¥

o This type replaces the endothelivm with or without a part of
the stromu. It is of two types.

e Descemet stripping endothelinl keratoplasty: Descemet
stripping  automated endothelial keratoplasty (DSAEK)
replaces a part of stroma along with Descernel membrane and
endothelium

e Descemet membrune endothelinl keratoplasty: does not

involve stroma. only Descemet membrane and endothelium
1sremoved and exchanged..




e DALE o Lipad deposttion i the stroma or bowman membrane stars

A A as superior and inferior arcs and completes the circle
P o . \ gradually,

o Round opacity nt a young age is called arcus juvenilis, caused

ns 1
BSAES DMEK by dvslipidacmia

/\ r N @v Important Information

KPRO Unilateral arcus senilis
’ \ e Commonly, arvus senilis |s bilateral affecting both the
’ : eyes. But if the opacity occurs in a single eye, it indicates

acontmlnteral carotid urtery stenosis.

Kerutoprosthesis
* Itisa surgical procedure where u diseasod cornea is replaced
by an artificinl comea after one or two fuiled comenl
transplants. [tis oftwo types,
o Boston keratoprosthesis
» Itis a collar button dessgn keratoplasty and the most
wsed type warldwide.

—

Band Shaped Keratopathy (BSK)

e

o Osteo-odonto keratoprosthesis
-» It 15 also called tooth in eye surgery, ideal for potients
with end-stage comenl inflammaistory disenses,
~» Removal of tooth is followed by dnlling a hole and
fitting optics nto it
~» After growing in patient’s buccal mucoss check for a
month, itis implanted in the eye.

o Hand shaped keratopathy : Cakenun deposttion in subepithelial,
bowrman's membrane and sntenior stromal leyers

Cuuses

o [diopathic (MC), generally uge-teluted

o Ocular diseases - chronic uveltis, uveitis in JRA (Juvenile
rheumatoid arthritis), Pthisis bulhi shsolute glaucoma.

¢ Metabolic cuouses: Hypercalcemia - Sarcoidosis, vilamin D
toxicity, and hyperthyroidism.

Spheroidal degencration
* Also known as Labrador kerwopathy) Chimatie droplet
kemtopathy (CDK) Actime degenermtion

Corneal degenceration 26
s Age reluted degencration can be arcus senilis (most
important), cornea farinata, crocodile shagreen

-

Arcus Senills
e It 15 an pge-related degenerution characienzed by round
while opacity m cornen due 1o ipid deposition.
o There is clear space between arcus and limbus called as lueid
mterval of Vogt.

Fo 5 |



e  Amber-coloured protesnaccous grinules deposition maunly
actin.

o This deposition replace bowman's membrane in intenor
stromit

Couses

e UV exposure {Commen in tropical countries) - PRIMARY

CAUSE

Inflanmation or infection- SECONDARY CAUSE
Treatment

*  Avoid sun exposure

& Removal of deposits through superficial keratectomy
Lamellar kerntoplasty,

Salzmuonn Nodular Degenvration

e Hyaline deposity usunlly seen above the Bowmen's
membrane

o These deposition can be easily peeied off,

Cnuses

e Chrome avitetion, such is trachoma, chrome blephiritss and
dryeve.

Treatment
«  Lubnicution
o Munual orexcimer superficial kerutectomny.

Vortex kerstoputhy or cornes verticillata 353

e Deposition of drugs in whirl-like pattern mdating from a
single point is charecteristic of voriex kermtopathy

o Itisabsocalled as Cornea Verticillnta

o ltis seen inwwhirl like manner becuuse its ull deposited in
epithelium and epithelium when it renews stself from stem
celbs migrate in this manner

Causes

¢ Chloroguine

e Amiodarone {dose related),

o Tamoxifen,

* Indomethncin

o Fubry's disease

a} Important Information
%

o Chlorpromazine deposits on endothelinl cells. (11 s not s
cause of vortex keratopathy )

Qo

Lipid Keeatopathy

o It is an irregular deposition of fut. cholesterol, and
phospholipads in stroms

Types

e Primery lipid keramtopathy (Idiopathic) — I1 happens
spontancousty and there is no vascularization

o Secondary hipid kerutopathy —« causes comeal vascularization

resulting from infection with herpes simplex virus or herpes
zoster ophthalmacus.

Conditions related to cornea.
Corneal Opacities

Itis seen when there (s breach in Bowman's membrane and
stromais involved.

0

Jtypes:

e Nebular: <1/3" of stroma gets mnvolved — funt white n
colour

o Macular: 1/37 10 2/3" of stroma gets involved - hittle darker
than nebular



e Leucoma: ~2/3" 10 full thickness mvolved - dense while

o  Diminution of viston i moee in nebular becsuse of scattering
of light. Which disturbs normal function of cornea. Whercas
lewcomi obstructs the hight

QPTICAL FIOECTOMY, contrsl
rubeicucoomion arrmes tpadty

Management

o Optical iridectomy: when it covers the pupil.

o Penetrating/ lamellir keratoplasty

o Corpeal tattooing by brown or black - When it 15 notcovering

the pupil

s Colorthe comen black or brown
Brown colour by applying gold and black colour by
upplying platinum
And wash with hydrozine hydrate which helps to fix it
Apply bundage

Corneal Dystrophies
o It s describhed as any wiopathic spontancous change
with no inflammation

BAs e

o Theseare Comneal opacilying disorderns
o ItisaGenetic disease
o  Biluteral symmetricul and generally progressive. Exception -

Postenior polymorphous dystrophy 15 umilateral

Classification according to layees involved:

o Epitheliali sub epithelial corneal dysirophy involves
(basement membrane)

«  Episromal comesl dystrophy involves (bowman's membrime
and anterior stroma)

o Stromal corneal dystrophy

« Endothelial corneal dystrophy

Epithelint und subepithetial dystrophy/ epithelium busement
membrane dystrophy
e Presents with recurrent erosions, due to detective hemi
desmosomes attachment
o Sometime asymplomatic
* Theyarcof2 types-
o Microgysue/ map dov fingerprint dystrophy
> Meesimans dystrophy; [t epithelial cysts
* Treatment
o Formeesmans- Lubricants, bandage contact Jens
o For microcystic - anterior stromal puncture (stimulates
scarming of bowman’s membrane), PTK (Pholo therapeutic
keratectomy) - Removing epithelim by excimer luser,

Bowmun's membrane dystrophy

o Clinical feature - Recurrent erosion

o 2iypes: Rees buckler dystrophy and Thiel Behnke.

* Rees buckler dystrophy seen as Reticular pattern
subepithelial opacities

o Histology: Bowman's lnyer s replaced by connective tssue

* Thivl Behnke dystrophy: Bowman's membrane 1s replaced
by fibrofatty tissue

* Histology

* Treatment -

1 Saw tooth appearince’ honeyeomb appesrance
lubnicating eye drops. bandage and contoct
lenses.




Stramal Dystrophy LIRS R

Refer Table 113

* Treatment: Replace the comen by penetmting kerutoplasty

Endothellal dystrophy 010014

l

o Clinical features: Present with corneal oedema, due 1o
dysfunction of endothelial.
* Treatment - Hypertonic saline eye drops (5% Nacl), harrdryer
10 dehrydrnte the comea,
o Incase ofbullue rupture- bandage contuet lens, untibiotics
andeycloplegics
o Kerstoplusty: penetrating keratoplasty ( postenor
lamellur kerntoplasty

o Types - Fuchs endathelial dystrophy, posienor polymorphous
dysuophy

Fuchs endothelial dystrophy

¢ Common infemales,

o Associated with apenangle ghucormn

o Thereis Aceclernted and bilateral endothelial cell loss

* On speculur microscopy heaten bronze endothelium s seen
which Later Jeads 10 bullous keratopathy

¢ In central comes. profuberances oOr CXCICSCENCes ure scon
from Descemet membrone which is colled cornenl guttata.

o Comeal guttite is i feature of Fuchs endothell dystrophy.

« Posterior polymorphous dystrophy
o Misunilateral
o Metaplasia of endothelial cell
o Seen inearly childhood
o Associnted with ghwcoma snd Alport syndrome.




Table 11,1

Storage
I TR T

For 48 hours Stored about two weeks For definite period (30 days)
* Maist chamber (wholc cyc) ® Organ culture
* Temperature is 2 1o 8 °C Medm used
¢ In MK media (Me Cirey Kaufmann « K-Sol For indefinite period

media) * Dexsol ® Maximum one year
® [t muinly contains Te-199. 5% » Lysol ® Uses cryopreservation (1= -190

dextrose « Optisol (hybrid of Ksol and dexsol) dagree centigrade),
For up to four days ~most commonly used media ® Main preservative: glycerine.

* Optmol GS (GS- gentamycin and
streplomycin)

A notable mgredicnt
Chondroitin sulphate - antoxidant
which helps to store for o longer

period of tine
Table 112
I R T NN
o Keratocunus o Infections resistant lo. o Improve sesthetics of  There [s Extremely Thin
= Comeal dystrophy other (reatments the eve. Comea And Distorted
» Phakic keratopathy Integrity
s Pseudophakic keratoputhy o Descemetocele
* Bullous keralopathy ® Anterior staphyloma
o Comeal degenemtion

CTal



Table 113

* Granular

o Decrease visunl scuity feature.

o lyalme deposit in stroma

o Supgur granules with clear comea in between
-

Stain: Masson Trchrome stain

2 Types

o Type | (clussic)

o lvpe 2 (Avelline dystrophy khyaline + anyylold deposits
o (Combmed granular and lattice dystrophy

* Macular o Least common dystrophy
« Mucopolysacchande depositiony/GAG deposition
® Space between opacities is Clowdy cornea
o Autosomal recessive (MC in [CELANT)
o (Gene responsible is CHST6
o Sugin - Alctun blue or Collosdal yron

» Luttice o Type | - classic form, most comeman stomal dysteophy
e Type 2 - gedsolin fom, associnled with systemic umyloidosis
e Stain - Comgo rod stain

» Schoyder crystalline  « Associsted with disorders of lipid metabolism.
dystrophy & Deposits of cholesterol and phospholipids seen in stroma
o Suin = Ol ved O stnin




CROSS WORD PUZZILES

Crossword Puzele |
Keratoplasty
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Acruss Down
2. hybnd of ksol and dexisel 1. mimmum cell count foracornea transplant
3. the most common late complicatton of penctrating

keratoplasty
4. roundopacity inyoung sge




+| 12_‘ SCLERA

Sciern is the white part of eye which is toughest in nature

e Scaterring all wavelengths of light, therefore the sclera is

opague
* Most radioreststant structure of eye: Selerm
o Most radiosenstive structure of eye: Lens

Pioar insartoon of axiraocular
wsce 0.3 mm
o~
Sostaricrly
o 1mm
Thickness of

* Sclerathi al muselei posteriorly
s Mos! commaon site of sclerl (globe) rupture: posterior 1o the
site of muscle msertion

Different Layvers of Sclers

1. Episcleru: thin vasculunzed tissue. It has collag
fibres, fibroblasts, blood vessels and nerves.

2. Seclem proper: Relatively avascular. Itis dense tissue so ithas
collagen fibres. elastic fibres. fibroblasts and profecglycans.

3. Lamina fuscis: innermost lityer. [t is a loose connective tissue.
Ithas melanocytes (migrated from choroid)

Ir3:53

1M1 A4

Epsclera {

* Anterior ciliary artery is near the insertion of the recti, Every
recti has two anterior ciliary artery except laternl rectus
which has one cihiary artery. Anterior cilliary artenies are
muscular branches.

/ ———
f .,' Vortex vens
{ . Long posteriar chacy artery
. Short postenar cilary artenes
B
o D i nerve
— Long ciliary nerves
"l
\
Antaricr
cibary artocies
and ven

® At the limbal urea, the three layers (comjuctiva, tenons
capsuleand episclera) fuse logether.

Comes
Theco layors fused at the Imbos

Conuretva
Corgartival plesuas




Scleral Inflammation 061 4048 o If not blanched, incresse upto 10% phenylephrine, if it

= Episcleritis blanches with 10% 1tis Eptscleritis,
o Nopamn o Even after increasing upto 10%, if not blunched, then it is
* Scleritis dentified as scleritis,
o Pain due to long and shoet ciliary nerves o Episclers of two types: Decp and superficial episcleml
plexus,
Nodular Episeloritis o In casc of episcleritis, it mainly affects superficial
episcleral plexus

* Incase of conjuctivits, conjuctival plexus i mainly affected.

Episclerinis 1528
o Inflammation of episclera
¢ Benign and recurrent disease
* Munly affects middle age people ( female > male)
o Itisuself-limiting disease. Treuted by its own
o (Clinical features:
> Discomfort
o Grittiness
Phiyetenular Keratoconjunctivitis ¢ Onexamination:
o Nodulur lype- nodule nesr limbus
> Diffusetype
* Confirmatory test: Phenylephrine test
* Management:
o Cold compressors
o Refngerated lubricants
o Oral NSAIDS (most preferable: sbuprofien or indomethucin)
o Weak toprcal steronds

Associution in episcleritis: Ocular (dry eve and contuct lens
wear) and systemie (crohns disease, nlcerative colitis, herpes
zoster otieus, rheumatoid arthrtis.

Scleritia

Scleritis 1907
o Inflammation of sclera associsted with edema und cellular
mfiltrtion

o Mostcommaonly, its mmimune mediated
Refer Flow Chart 12,

Diffuse Seleritis

o Phenylephrine test is used to diffcrentiate betwoen Nodular
cpiscleritis, selentis und phiyctenular kerntoconjuctivitis,

« Phenylephrine test:
o Pat 1% phenylephnine to this type of patient. If blood
vessels are blanching, then it ix conjuctival congestion

(phlyctenular keratoconyuctivitis|

g



Necrotizing with Tnthay

Necrotiolae without Inlammation: Scler

mation

mubicin

Perforans

Anterior scleriny L2408
¢ Mostcommonin 5% decade mainly in females
¢ Non-neorotising ameriorscleritis
Clinical festures: Pain, tendermess, discomfort, grittiness
Phenylephrine test: not blanching
On examimution: Nodulur or diffuse with congestion
Irentmsent;
» Cold compressors
» Refrigerated lubricants
> Topical sterpids
— Systemic NSAIDS
» Systemic steronds
e Necrotising antenon selents
With inflammation: Aggressive form of scleritis,
managed by systemic immunotherapy
o Without inflammation: S¢leromalacia perforans
Scleromaiacin Perforans (TS
e [tisadiseaso ol long standing Rheumatoad arthritis
* The necrotic pateh slowly causes scleral thining which Jeads
to exposed uveal lissue
.

Mostly perforation doesa’t oceurs. Only (T TOP mised, then
perforation may occur

o Noeffective treatment
o Eurly case is trented s same as anterior scleritis
Topical systemic steroids
Topical'systemic anti collagenase
Topical eyclosporine
* Protection ofeye from truuma
Postertor scleritis 00026
o [tisu potentially blmdmg condition
o Generally diagnosed late
* Ageoofonset: <d0years
o Clinical features:
Choroidul fokds
Uvealeffusion with choroidal detachment
Exudanve retinal detachment
Dise edemn
H orbit involves due to scleritis couses inflammation of
the musscles (Myositis ) - severe puin
Mild proptosis
o [OC: USG- Bscan shows T sign

T-signdenotes vertical limb iy the optic nerve and T is the

fluid accumulated between the fenon’s capsule and scle

o Otherinvestigations: CTorMRI1

Ireatmont:
Topical & systemic sterords
Immeno-suppressants / Immunomeodulators:
» Rituximab (particularly effective in treating scleritin)
- Cyclosporine
—» Tocrolimus
- Cyclophosphumide
—» Azuthioprine




Systemic associntions of scleritis; o Classificaton:

o Rheumatoid arthritis Anterior
o Granulomatosis with polyanghitis — Couses: Pseadocomea
* PAN

o Relapsing polychondritis
s Crohn'sdiscases

Blue Sclern 00:17:5

¢ Thinsclera where underlying uveal tissues are visibie

o Causes
o Osteogenesis imperfecta

o Intercolary
» Causes; Penpheral comeal ulcer

lntercalury Staphylomu

Ehler-Danlos syndrome

Equatorial
~ Causes: Scleritis

Postenor:
Scleromilacia perforans » Mot common ivpe
o Marfuns syndrome = Cayse: puthological myopin
o Hallermann-siredff syndrome (spontuneous reabsorption < Cihary
of lens) -» Cousen: Sclentis

—» Other causes: Trauma, absolute glawcoma
Staphyloma [UIRE

e Ectastaof eye ball along with hermiation of uveal tissue

intercalary
Equatonal
»
Antesior
Lens
— Postertior
1
v
Cillary Ciliary Sugliylona



Vasa ocelusion |Granulomatous | Surgical I "l

J )

* PAN
* Palyangitis

* RA

Py



(13 | uUvEITIS

¢, Muasguerade Syndrome: All situations or condition which are

Crrmes mimicking an inflammatory etiology, It can be Neoplastse or
non-ncoplastic
A ris
o i Citiary Anterior Uveitis 07O
"¢ )3 \ body o tisalso called mdocychitls
. o Most commaon type of uvedtis
|>\ e Clinical Features: Pain, redness, photophobia,
Vitreous ?l Choroid blephurospusm und discharge (serous discharge), blurring
/ " andd dumimishion of vision {due to haee m agqueous humor)
‘ Retina >N . OVE
/,’f’ ) Keratic precipitates: Are proteinaceous or cellular

deposits at back of the cornca (hallmark ).

K»/ |

o Usealussue - Ins, ciliary body, Choroid
o Uveitis is an inflammittion of the uveal tssue

Classification W S

Anatomical clussification

s It is according to the Stundardisation of Uveinis
nomenclature (SUN)

. Anterior Uveitis: Involves Iris und pars pheata, so it also
called as iridocyelitis

b, Intermediate Uveitis: Prnmanly mvolves Pars plana so ka

Pars plamitis and also involves periph

al part of reting,

Vitreou » KP's are fine and grey in non-Granulomatous uveitis
¢. Posterior Uveltis: Tnvolves the chorond and retina so ka Keratic precipitutes are generally Lymphocytes
Chornoretinitis —» Mutton fat KPs (Lurge with greasy look) seen in
L Pan Uveitis: Al 3 involved Granulomatous Uvertis. Mutton (it KPs are generally
mucrophages
According to SUN: Clusvification based on time of

inflammatory activin
. Acute Uveitis: < 3 months dumtion. Sudden onset

b, Chronic Uvei 3 months durnion

¢. Recurrent: Repeated episodes with inactive perfods
d. Remission: Noinflammation in = 3 months

Etiotagical classification: Given by 1USG (Intermational
Uveitis Study Group)

. Infectious- Bacterial, Viml, Fungal, Prolozoal

b, Non-Infectious cause

L With Systemic association

1. Without systermic associntion

100



—» KPs are mostly present i the lower comen due 1o Miosis: Due o release of toxans from the inflamed tissue

convechion currenl in aqueous humor and this

imaginary triangular area in the lower comes is k/a W Important Information

o InUveitis the pupil is constricted
will be mid dilated

o In Angle closure Glaucoma the
pupil

Nedufes on the irig
» It can be at the pupillary border k/a koeppe's nodules

(seen in granvlometous and non granulomatous

uvens)

Aqueous cells: Sign of ective mflammation
) -After long standing flammation, these KPs can gel

P ymcuh'cl

» Busacen nodules are seen at the base of ins. 1tisseenin

unulomatous uveitis

Aqueous Flare: Haziness in the anterior chamber.
ns from the inflamed

Haziness 18 due to leakage of prov
lissue

Agueous flare 15 seen due 10 - Tyndall effect or scattering
of light

In iwris and purs phicata, due to inflammation, there is
mcrensed capillary permeability

Lenkisge will couse edema in iris and such an iris 1s called

muddy ins

o Sectoral ins Atrophy is typical feature o herpes infoctio

o Diffused iris Atrophy 1 a feature of Fuchs heterochromic




Hyphoma i blood i anterioe chamber, It i typical of
hempeticuveitis.

Festooned shape pupil: feature of Acute antenior uveitis
Other features - If the Ireatment is not started

inflummation progresses which cuuses udherence of iris

1o lens whick is called posterior synechiace.

o Sodunng dilatution, the sdherent part will not move. This
typeof pupil iscalled Festooned pupil
Secelusio pupillue/ Ring Synechiac: When the adhesion
1s present along the pupillory border. Aqueous can not
flow anteriorly so there is pupillaey block o Pseudo Rubeosss Indis - Radally dilated blood vessels

o Mceeomplication is Secondary gliucome

Synechiae
Angle dosad s

RSN
B’E lmportant Information

~ Iriz Bombe

* 1OP changes

o InAcute uveitis: Increase 1OP

¢ In Chronic uveitis: there is ciliary shutdown (agueous
formed by ciliary processes) which results in decrease
10P,

Agueous flew blocked
Systemic associations ol anterior uyeitls

| Infections

o Due 1o pupillary block it gets collected in anterior i, Herpes infection: Vancella Zoster, HSV
chamber which pushes s forward. It will lead 10 Iris b. TB
Bombe, which will adbere 1o comen leading to Peripheral ¢ Syphilis
unterior Synechiae keading to Angle closure gluucoma d. Leprosy

2 Non-infectious causes

u, Sarcoidasis

b. Beheet's Discase

¢, HLAB27 assocuted arthritis

d. IBD(UC>Crohn's)

¢, Drug induced Pilocarpine, PG analognes

3. Masquerades: Can be neoplastic or non neoplastic

e Neoplastic mclude: Lymphomas, Anteror segment

Melanam, retine blastomi and Metastasis

e Non neoplastic: Intra ocular foreign body, Old RD, PDS,
Occlusio pupillac: When it is covering the whole surfuce

ofthe lens

Conls discoe

aAaa



Investigations

1, Ocular: USG-B- Seun, FFA, OCT

2. Systemic mvestigntion

. Hemogram

. Syphilis: VDRL, TPHA

. Surcoldosis: Serum ACE levels

. Chest Xray

LFLKFT

. Glocose in serum and unne

. TH-Maonteux test, Gold Quantiferon test
b, Xeray spine - HLA nssociated arthritis or uveitis

e o0 op

@; Important Information

HLA typing

o HLAB27-Arnthrius

HLABS - Beheots

o HLABSI-Behcets

* HLADRS - VKH syndrome. sympathetic ophthalmitis

Trentment
o TOC: Toprcal steroids
i Prednisolone for severe uveills
Difluprednate
Loteprednol
e Cycloplegics- Topical
Cycloplegics give rest 1o cilinry muscles
Therefore, relicves pain.
© Prevents posterior synechiae by keeping ins mobile,
Breaks posienorsynechiae
Improves blood supply- Leads to better healing.
o Luminate program: study to find non-steroxdal treatment of
uveitis
Non-steroidal treaiment Voclospenin (lmmuno
moadulator)
o I chronic vision threstening Uveilis
» Monoclonal antibodies: Adalimumab- TNF inhibitor,
Inflixumab
Interferonalpha.
Intermediate Uveitis A 14
o Inflammation of vitreous. peripheral reting and pars plana.
o ltisa Chronse disease with Inssdious onset
o Nogender predifection

Etiology

* Infectious : TB, Leprosy, Syphilis, Toxecanasis.
* Non-infectious : Sarcoidosis, MS,

« [Idiopathic: >75 percentage - Pars planitis

Clinten! featurns

o Bluring of vision,

e Diminution of vision.
e Floaters.

On examination

*  Retrolental Nares- Inflammotory cells behnd lens,

o FewKIM™s

*  Spowballs- lnflarnmutory exudate Roatmg in vitreous.

e Snow banking. (Pathognomonic feature,) - Inflummatory
fibwo visscular pl.lqm’ membrane on pars plina generally seen

Infenorly

Snow hanking

o Periphlebitis (Inflammation of veins)

Investigntion

o Oculur: USG Bacan, OCT, FFA for CME

o Systemic: Hemopram, LFT, KFT, Chest X my, - for TB,
sarcoidosss Blood sugar, HIV, VDRL, CT scan, MRI for
brain and spinal cord,




Trentmont

¢ Inmildcases it s self-limiting,

o Indications of treatment: viston less than 6/12
* dstepapproach’/Step lndder spproach

Siep 1. Local steroids

—» Sub tenon Injection of Triamcmolone acetonide.

—» Intravitreal steroads: Intravitreal Triamcinolone
scetonide < high 10P. Slow release by Intravitreal
implants loaded with Dexamethusone is given 10
prevent nse of 1OP

o Step 2. Systemic sterobds: Tapering dose of Prednisolone.
o Step 3. Immunosuppressive therapy: Methotrexate,

Cyclosporine, toct rzumab in children, Adalimumab,
o Cryotherapy is given in snow banking area, 1o damege s
blood supply, But the side effect is retinal detachment.
Step 4. Pars plana vitrectomy belps to munage
comphcations like RD, vitreous hemorthage

o Ttdecreases the bulk of inflamunation

O Afler PPV, putient surts responding to steronds
«  Modifled Kaplan upproach: 5steps.

» Step 1. Local steroids,

o Step 2. Systemic sterosdy.

o Slep 3. Immuncsuppressive,

o Step 4. Laser or cryotherupy for peripheral reting

o Step5.PPV.

PosterioruveitisRetinochoroiditis/Chorioretinitis
[LIRERTY
Components

o Choroiditis

* Retimitis
e Retinal vasculitis
o Periphlebitis (most common)
' Penarteritis.
*  Relinal vasculitis causes penivasculir cuffing, hemorrhage
Ftiology
o lnfections: Bacterial - TB, Syphilis
o Parasitic- Toxocariusis, Toxoplasmosis,
» Viral - HSV, HZO, HIV,
* Non-infectious: Surcoidosis, VEKH syndrome, Sympathetic
ophthalmitis, Multiple Evanescent White-dot Syndrome.

Investigution

*  Ocunlar: USG B scan, OCT, FFA

o Systemic: Hemogram, LFT, KFT, Chest X ray, Blood sugar,
HIV, VDRL, CT scun, MR for bruin and spinal cord.

Freatment

o Local steroids.

*  Systemic steroids.

o [mmunosuppressive nccording 1o the etiology sgent

Diseases Associated with Uveitis
Arthritis assoctated with Uveltis
e HLAB 27 positive and Scronegative: RF negutive
o Type: Non granulomutos anternior uveilis,
o Chronic uveitis: Juvenile rheumatoid arthrilis or juvenile
wdiopathic arthritis,
* Juvenile iopathic arthritis means age < | fyeurs
* Typesof juvenile idiopathic arthritis
o Pauciartienlar: Less thin 4 joinis mvolved.
o Polyaricubie: Mote than orequal 1o 4 jolns involved
o Systemic onset’ Still's disense,
« Typesof Pauciarticulur Arthritis
o Typel-early onset,
o Type II- lste onset,

arnr ey

e Type I/ Pavcurncular/ seromcgative JRA 15 assocuted with
uveitls
* Type l/ Pauciarticular! seronegative JRA
o Most common in girls
o ANA positive
o RFnegative
Thixs condition is also known as white Uveitis because no
redness present,
o Atypical presentation of anterior uveitis
* Examples of acute anterior uveitis,
o Ankylosing spondylitis
o Reiter's syndrome
o Psoratic arthritis

Reiter's syndrome

* Triadof Reiter'ssyndrome
> Urethnitis
o Arhris
o Conjunetivitis,

o Other ocular features of Reiter's syndrome are Acute anterior
uveitis, Sclentis, Episcleritis,

o It is precipitated by Shigella, Salmonells, canpylobacter,
and chlamydin infections,

Ankylosing spondylitis
e Ocular features: Acute anderior uveitig(muin), Sclernitis,
Episcleritis,




Sarcoidosiv
® 1t i 0 non-caseating granulomatous inflammation priminly
involves lungs,
* Ocular features
o Sarcord nodules on sclera or episclern
Interstitial keratitis
Buas shaped kendoputby because ohypercalcemis
Uneitis: Grunulomatous pan Uveitis
Cundle wax drippi cemental or nodulur periphlebitis,
({lonportant feature)

wes shestthing - Festure of pen phlehitis

e Lander's sign: Pre retinal (Posterior hyaloid membrine of
vitreows and retina)

s Hecrfordt syndrome: Sarcosdosis with L veo-parotitis

e Lofgren syndrome: Sarcoldosis with. Anterior uveitis,
Bilateral hilar lymphadenopathy. Erytherma nodosism

Beheot's disease

o ltisan Autoimmune disease

o Obliferative vasculitis due 1o circulsting immune complexes,

o C/F: Ulcers in mouth, genital ulcers, positive skin test and
eye involyement

e Alsoknown as trangient hypopyon syndromme

o [ypeofuveilis-non grunulomatous pan uveitis

e HLAassocistion: HLA-BS, HLA-B31

o Genemlly, it is relapsing and repealing condition with
spontaneous recovery withoul treatment,

Uneitinin bowel discane

e Ulcerstive colitis IMost commaon): Present with episclentis,
seleritis, conjunctivitis snd AAL (non granulomatons ALY

o Crohn's disease.

o Whipple's disease,

Uy eitis pssociated with renal disease
o TINU: Tubulo interstitial nephritis with uveitis.
Type: B/ non granulomalous antecor uveins

Viral uvedtis 013330
o HIV

e [Herpes

« HIV

Most common ocular fedature HIV induced
microangiopathy.
» Hemorrhoges.
= Micro nneurysm (< 100 micron)
— Soft exudates; Axonal debrls (most comumon)
—» Hard exudates - Leaked Hipid.

Otherocular features
Inkd
—» Kaposi sarcoma,




p=

o

—» Blepharitis - Inflammation of Tid margin
— Multiple Molluscusm.

- HZ0

I conjunctiva

—» Kaposi sarcoma

~» Squamous cell carcinome,

In comea

—» HZO keratitss

—» HSV keratitis

—» Fungal keralitis

—» Kerato Conjunctivitis Sicea

I irks

—» Anterior uveitis

Microangiopathy: Asymplomatic and disgppears by
itself, 1t is associated with decreased CDA count
In orbit

—» Orbuial cellulitis (asperstllus)

-+ Beell lymphoma.

Opportunistic infection of HIV.

. Most common CMV redinitis,

—» Features of CMV retinitss | plzza margania gppearance,
hemorrhages, sauce and cheese retinopathy

Savoe 4 Choows Kelinoputhy

~» CMV retinitls strongly associated with low €D 4
count.

—» Other features of CMV retinitiy sre vitritis, wrihritis,
Opticneuritis.

Poeumocystis carinii/ eryptococcul chorosditis.

. HZO) causes acute retingl necrosis

. Protozoal infection: Toxopl

reatment

Anti-retroviml theeapy

o MC pcular side elfects of HAART is immune 1ecovery

uveilis

Vitritis is most common type of immune recovery uveitis

o Intruvitreal gancielovir implant or oral ganciclovir.

Steroids for immune recovery uveitis,

o

-
-

o

HERFES
*  Acuteretinal necrosiy,
o Caused by VZV inadults
o Caused by HSV inyoung
*  Part uveitis with peripheral retinal necrosis
* Treatment
o Acyclovir—oml
o Omlveleyclovir
o Immvitreal gunciclovir
o Steroads under antiviral cover- in severd cascs
*  Anienoruvertis caused by HSV or VZV,
o Features: Sectoral ins atrophy, hyphema, stellate Kps.
o Treatment: Topical steroids, topical cycloplegics, oral
antivirals,

Bacterind wveitis
e TH

e Syphilis

e Leprosy

IR

s

o ltcruses gmnulomatows pan uveitis.

o Most common ocular Feature of TH
nodules)

o Most common allergsie manifestation of THB — Phlyctenulur
kerniocanjuctivits

Uveilis (Koeppe's

1158



Syphilis
o ltcan present esther as antenor uveilis or posierior Uveltis in
secondary syphilis,
o Thatcan be either granutomatous or non-granulomatous,
o Tymcal finding of syphalas s Ins roscala
Ins roscolp: Dilated capillanes which develops into
nocdules,

Posterior uveitis cauves chorloretinitis und it appars its
saltand pepper fundus.
Ireatment: Penicillin

Leprosy

o Scen i lepromatous infection.

»  Ocular festures are due to direct bacteral infiltration.

o Jreauses chronic granulomalous srterior uveitis

e Pathognemonic feature of Leprosy s iris pearbs. (xiee
0 S

o lris pearls mainly contains bacteria,

« Other features: Thickened corneal nerves, decreased
comeal sensation, s atrophy, retmal pearls, scleritis, and
episcleritis, madrosis (cause of loss of latend 130 ol eye)
Tih nerve palsy - Lagopthalmos.

* Treatment

Systemic: Dapsone or Rifumpicin
Antenor uvertis: Topical steroidy.

@ Important Information

o Leprosy case mndarosis
* Leprosy can also cause Tih nerve palsy, resulting in
Ingophthalmos,

Puarmsitic uveitiy A2
* Toxoplasmosis Gondil

o Defimitive host: Cat

o Infermediate bost; Human
Person can getinfected from fecal matter of ¢als,
Ocular features: granulomatous or pon-granulomatous
uveitis
Primusnly it is posterior uveitis then spreads o anterior

In sctive inflummntion headlight in fog appesrance isseen

due to ntense vitritis,

> Onhealing, it mainly myolves the muculararea

© On bealing, there is punched out lesion with pigmented
HHIFEINY
Treatment
— Triple therupy
+Clindamycin
» Steroids under the cover ofthe above drugs.
~» Intruvitreal Climdamycin wath dexemethasone,
* Onchocerciusis
o Oncoceren volvulus nematode.
Itisalso known asniver blindness

Pyrimethamine +Sulfadinzine

_an s



Caused by vector black fly (Simulium ) present near river
Itianot adizense of India

o It eauses non granulomatous, cither anterior or postenor

uvests,

o Cuuse of blmdness 1§ sclerosing keratitis,

Cormea becomes opague like sclera.

Treatment: Ivermectin (only Kalls the microfilane - TOC
Prophy lactic sterods o control inflammation,

1V Surmnin |s effective sgainst adult worm

Mazzolll reaction - Severe inflammution lesdimg to hie
theeateniog complications

Cysticereosis
o Cpused by Cnused by cysticercosss cellulosac — larvae of

Tacnia solium.

Cysticercosis cileifies - one of the causes of intraocular
calcification.

Iraffects eyes, muscles, and brain

Eyemvolvement - Conjunctival cyst

o Cystinunteriorchamber- Free floatmg.

o

Intense vitritis.

& Cystand lurvae in sub retinal space.

> Cyst can also present in extruocular muscles. MC in
superior reclus muscle. Leads 1o pain. swelling ond
restriction of movements.

> Treatment: systemic steroids for inflammation.

o Albendazole understeroid cover,

o Surgical removal of cyst

* Toxocariasis
o Moocular parasitic mfection ofchililren
VDol lkeukocoria
o Caused by Toxocara Canis (round worm of dogs)
o N causes anterior uveslis, Posterior uveitis (mainly
chorioretinitis), ¢hronic endophthalmitis (leads 1o
leukocoria and strabismus)and vitritis.

Vogt Koyanagi Harada Syndrome 020229
o ltisidiopathic autoimmune disease.

o Inflammation of the melanocyte containing tissucs.

o ltprimarily involves Uves, ear, and meninges.

o Iteauses granulomutous pin uveltis

Systemic features

* Encephalitis.

o Vestibular dysfunction

o linmius.

e Alopeesa

« \itiligo.

* Poliosis- Greying of eyelash,

4 phases of VKH syndrome
* Phase I: Prodromal phase,
o Presents with neurological and auditory muanifestations
*  Phase I Acute uveitis phase.
O Presentswith granulomatous pan uveitis.
In posterior uveitis luter it leads to exudative retinal
detachment




« Phase I11: Convalescent phase.
Penlimbal depigmentation k/as

SuIrn s sign

Chotoidal depigmentation k/as sunset fundus

« Phase IV: Chronie recurrent phase
o Itmanifests as antenior uveilis

Irentment

o IVmethylprednisolone

o Then shifl tooral sierods

o I steroid resistant cases we use infliximab

@'} Important Information

o LUyeitis pssocited with encephalitis 1 seen in VKH
syndrome

a10

Sympathetic Opthalmitis Lo

e Injury in one eye causes uveitis in the other eye k/as
sviupathetic oplsthalmitis

o ltiscuused by performing injury

o Tmumatised eye 15 known asexciting eye and the other eye s
known as sympathisig eyc.

o Thisisdue to putosmmune resclion towards uveal tissue

o Antigen responsible is retinal S antip
o Duration: It never appears before 2 weeks. Maximum
chances are thal it manifests between 2 weeks 10 3 months

o [tcauses of granulomatous pun uveitis
e Dulen Fuchs nodules are presemt between retinul pigmem
ephibielium ind bruch's membrune,

e ——
(// Choroid
ol Nl
N Tt S B

> membeme

Dslen
Fuochn nodulos

. 2low fundus-due to chono-retinnl scarring in SO,
. sign in SO Retrolentil flire
. t symptom in SO ts Difficulty in near vision or decreased

accommadation
e Da
o Any tmmuma o cihary body is big risk for sympathetic

otsarea of eye iy cilinry body

ophtbaimitis

Treatment

e High dose of onl steroids to prevent the sympatbetic
ophthalmitis in other eye

o Anterioruvetis: Topical steroids nre used.

o Forhigh risk - Early immunosuppressive therapy.

o [ftraumatized eve is ireparable & eye needs 1o be remaved.

o Neverdoevisecration.

o On scooping. uveal tissue is lefi belingd so autommmune

reaction may happen and eye cannol besaved

o Ifwer emove the injured gye always do enucleation
Enucleation means the removal of an eyeball with

muximum part of oplic nerve,




Fuchs Heterochromatic Cyclitis

Heterochromia iridis - Different iris color
Involved eyes is hypochromic

Itis umilateral

5 COronIC NON Sranuiomaious uveis, DAY 1 (.'l’\
It is chronic non granulomatous uveitis, Pemanly involy

antenor uvea and may ulso mvolves posicnioruven

Clinteal Teatures of anterior uveltls: atyplenl

No pain, redness, photophobin

On examination - Stellute X Ps with feathery ends

Russel bodies

Diffuse iris atrophy, Therefore, no postenios synechine,

Heterochromia irdis
stersor subcapsular catarnet (MC)

Exposed ins biood vessels,

Bleeding in angle dunng paracentesis on goniosce

Amsler's s
Trestment - No role of steroids or eveloplegics

Alm - o manage complications

kius

Complication: Secondary Glaucoma

Complicated cataract

Posterior uveltls findings

e NoCME

v. present with penipheral choroiditis,
o Retrolental lare present

e General

E{‘.‘ Important Information

« OL is contramndicated in JRA because it will aggravate

the inflammation

o 1OL is tolemted in Fuchs Heterochromutic Cyclitis

119

Ophthalmia Nodosum

12400

o It intense granulomatous inflammation with a very big
nodule on the iris
o loceurs due to caterptllar hatr in the eye




7 PREVIOUS YEAR QUESTIONS E

Q. Iritis 1s seeninall except” (INICETNOV 2020) Q. Which out of them i 4 prerequisite for development of
A. SLE sympatbetic ophthalmitis? (NEETJAN 2020)
B. Rheumatoid Arthritis

C. Beheoot'sdiscnse A. Penctrating trauma to eye

D. Paorinticarthritis B. Bluntoculus trouma

E. Ulcerative colitis C. Chemical

D, Infection
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Crossword Puzzie |
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Acruss
3. Retinais derived from
4. isthecondition in which eyes are nol formed
Down

1. Any failure in the closure of the chorvidal fissure feads to o
formiof
2. Primary vitreous is derived from

Crossword Puzzle2
—
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Across
4. Myclhination of the optic nerve starts with the lateral
genieulate body tll

Down
1. Formation of the eye starts with the thickening of

2. Optical nerve hypoplasia is i condition in which the size of
the dise is

3. geneplays imporiunt role in the development
oftheeye
Crossword Puzzle 3
]
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LTy

MENEMEDNE

Across
3. Optic stalk has got o gup and this gap iscalled

Down
1, Optic nerve is denved from
2. Tempora] parts of selern are denived from




NEURO OPHTHALMOLOGY

Four parts af the Optic Nerve
Intraocolar

Intra-orbilal
Intra-canaticnlar

LU

e

';.\( .*v""\'.s.

K

Blood Supply of the Optic Nerve

iz marem
shealh

sty Aty Sibén

Pl wscdature

Dpthabrec ety

Croritdl srtney
and vesn

The blood supply of the optic nerve can be divided into two

SOUrces:

o The cirele of Hadler und Zinn: This & an anastomosis of
shor posterior ciliary arteries. Theee are around 15-20 of
these.

o The second source is the central reting artery, This artery
enters | em behind the optic dise, This supplies the inner 6
luyers.

Optic Nerve Dysfunction

o Optic nerve dysfunction ¢am also be called optic nerve

disease.

o ltas thus desenbed as a pithological condition of the optic

nerve, where nerve impulse transinission is hampered,

Clinical fenture optic nerve dysfunction

Optic Foramen M02.56
Optic Nervo
Oghthalmic
Optic focamen artery

*  What are the structures passing through the optic toramen?
o The two main structures that pass through the optic
foruren are the eye’s tain nerve and the eye's muin artery
—» Oplic nerve
—» Ophthalmicartery

F L. )

I Dectensed visual activity.
2. Relative Afferent Pupillary Defect (RAPD)- First sign of

oplie nerve disorder.

Dyschromatopsia ( Affected colour vision)
. Decreuse inbrightness.
. Decreased contrust sensitivity is also observed.
Visual field defects. Visual field defects can be of the
following type:
Central scotoma: It is the most commean type of scotoma
because the macular fibres are more sensitive o the
damage,
Centrocecal seotoma: The scotoma that involves both
the disc and the macula.
Altitudinul field defect: This s when either the supenor
or the Inferior field is affected. The dingram below shows
that the inferior field 1s affected.

I




Alliluding Neid defect

\,

RAPD
Relative Afferent Pupillary Defect (RAPD) Marcus Gunn Pupil

Field Charting

Thaus, in such u case, the initial reaction is normal, 1t is only
when the comparison begins that one can see the defect.

1t 15 therefore consadered relative and to be an carly sign of
ophic nerve discase,

Thisisalso called the Mareus Gunn Pupil.

1tis tosted by a Swinging Flashlight Test(S.F,T).

a2y

Blind Spot Nartcs mandian
Temp Nasal
BS5
Contral " raphe
fixation point

This shows a Field Chart of the Lefi Eye.

The retingl coordinates and the field coordinates are
opposites,

Thus, when talking about the left eye, the dise will be nesal, the
micula will be tempaoral, and 1 will become the opposite on the
fiedd chart. The disc will become tempoeal, hence 1t is o field
chart of the lefieye.

@) Important Information

* Whenever a field chan s being lked about, one s 10
picture that the patient is seated besidke. Thus, the orientation
of the field chant of the doctor and the patient remain the
same,

Blind Spot

o Itisanabselule type of scoloma. Insny condition, even if
the target size or the illumination is changed, it is not
possible to see any object because it corresponds 10 the
optic dise, For these reasons, the blind spot is considered
1o be an absolute scotoma. A relative scotoma 1s when one
is able to see in special conditions, which is not the cuse
here, hence absolute.

o Positive means if there 15 a black patch in front of the eye
in case of u blind spot. However, if one does not see

anything thit i just blank or empty, it 3s called negative,
The blind spot is an absalute negative scotoma.

o In optic neuropathy. central scotoma is when the central
30)-degree arce i infected. Itimvolves central fixation.
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A Central scotornas

o As for the centrocecal scotoma. it is observed that the
seotoma exists in the blind spotas well as in the macula.
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R
estprisisi sty et
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et it

8. Cantrococal

*  When the scotoma is a little away, itis known as a parscentral
scolomi,

_.

C. Paracuntral

T



Diagr fcrepr lon of types of Scotoma axima

Bind spot.
Al the aptic de,
cuted Nidsty

D e
o e

{Bjarnum Scotema)

Relutive Afferent Pupillary Defect (RAFD)

Marcus Gunn pupil

o Itisalso known as the Mercus Gunn Pupil,

® The amows here depict the torchlight swingmg from one eye
tothe other.

e The pupil constricts when the torch is on the lefi eye. When
the torch is then shifted to the right eve, no constriction tikes
place. When it is back 10 the left eye, there 15 consinction
aguin, No constriction Is then again observed when it is back
to the right eye.

Chassificution of Optic Neuropathy ot

* Optic neuropathy can be broadly classified as
o Inflammatory

~» [nflammation ¢an be a cause of optic nerve discase,
This is usually called optic neuritis,

Glaucomatous

Ischemic

Hereditary

Nutritionalor Toxic

~» loxicity amounts from drugs, which can cause optic
toxicity.

Disc Ocdema

o Papilledema
—» This condition is coused due to incresse in intteranial

ensiom.
o Traumatic Optic Neuropathy

o o000

o

Optic Neuritiy 2

o Oplic peuritis ¥ o optic nerve disease. The features are
decreayed visual activity, RAPD, Dyschromatopsia,
decrease in brightness, decreased contrist sensitivity, nerve
fibre bundle defect, and visual field defects,

Classification of Optic Neuritis
A. Anatomical type
o Thiscan further be of three types.

| Papillitis reren
o Papilla is the optic disc, there is 1 blurred disc margin due
to leakage andd increased capillary permeability.

2 Retrobulbar neuritis
o Bulb means the eyeball. Retrobulbar means behind the
eveball.

3 Neuro-retinitis

o Here the optic nerve is involved but along with the
papillitis, the macular area and the retioa we also
involved.

o Thus newro-retinitis Is papillitis with macular star,

However, for retrobulbar itis, no fundus chenges are
visible, This i5 because the fundus is noemal, There is
decreased visual capucity, RAPD, und all the other features
thatare specific to nerve disorders.

u. RAPD

b Painoneye elevation due o SR

o Superior rectus fibres are originating from the annulus of
Zinn. The annulus of Zinn is the tendinous ring crossing
the superior orbital fissure. Some fibres are sttached 10 the
Myelin Sheath of the oplic nerve.

- a2



o The below picture shows papillitis. In retrobulbar neuritis

case, this would have looked sbsolutely normal.

¢ Below pacture elaborates the condition of neuro-retinitis,

Macular star

B. Etiological type 24 30

i

Eticlogically, optic neuritix (that is the inflanmatory type)

can be divided into the following types:

Demyelinating disease

¢

myelinsheath.
b} Para-infectious
Para-infectious can be defined s viral infections in
children or after immunization. This is accompanicd by
SPOIANEOUS Fecovery.

¢) Infectious

o Syphilis or Herpes Zoster.

d} Non-infectious
¢) Nop-infectious - all auto-immune discases like SLE or

PAN come under this type,

Demyclinating diseas

I'here 15 loss of myelns sheath

Pathogenesis of Demyelinating discase:
o There is u loss of myelin of the nerve hibre, duc to

phagocyiosis by macrophages and the microghial cells
So, the astrocytes are going to cause the lsy down of the
fibrous tissue which looks ke plagues.

Demyelinating disease happens when there is a loss of

o When there 1s plague formation, the nerve conduction s
disturbed.
¢ [nvolving the viseal system, the three main types
o Multiple sclerosws
o Devies Disense / Neuromyelitis Optica (NMO)
—» Here, the pptic nerve is involved, and the spinal cord is
mvolved. This is optic neuritis with Transverse myelitis.
o Schilder's discase
-» This disease 15 progressive in nature with no
improvements invalving the oplic nerve and oplic ract
1115 thus defined as optic newritis without improvement.

Multiple sclerasis

o This disense is nol progre
improves afier some time.

o ltsusually seeninmiddle aged women,

o It is idiopathic and it involves the central nervous system
whitc matier.

ve in nature und the vision

Clinleal features

o Oculor munifestudions

Optic neuritis- Retrobulbar neuritis (Main presentation)’

Papilitis or Neuro retinitis

Inter nuclear ophthalmoplegia- lesion of the medial

longitudinal fasciculus

Nystsgmus

o Patients suffenng from multiple sclerosis wall first

complam sbout the decrease in visual scuity. Il cun be

anything around 6/1 8 10 660

RAPD, decreased colour sensitivity.

Along with these features, there Is also the presence of

pain and discomfort around theeyes.

o Signs: The visuul field defect, such as central scotomn,
centroceal, and altitudinal scoloma, can il be present,

o After the condition worsening for about two-three weeks,
1 starts to improve. The vision s thea recovered to sround
69,

L

[

o Uhthofl's phenomenan,

o This is when there is a worsening of viswal symptoms

afler exercise
o Pulfrich's phenomenon.

o This happens when the nerve conduction speeds of the
two evesare different, and there {3 a discrepancy, Because
of this discrepancy, there are some difficulties, such as
difficulty in stereopsis. This cun be experienced during
danly activities like driving, caching a flight, and any
such sctivity that needs three-dimensional vision,

o [hermine's sign isa condition that is unrelsted 1o the eye. For
multiple scletosis patients, i1s the electrical sensation on neck
flexion.




*  Treatment of Multiple Sclerosis (LTI * Presentation in Arteritic ATON

o The indication of treatment is that only when the patient is
having a visual acuity of less than 6/12 in the first week of
the dhsease. The ireatment 15 strted with steroids

o Give o bolus dose of [V Methylpredniselone (the dose
here should be 1 gm daily). for three duys.

o Oral steroids  for the next |1 days ( the dose should be

Img/kg/day), these huve to tapering doses,

o When the patient ts not responding to steroids, ve., sterod
resistunt, CGive methotrexate

o Newermodalities cian involve the following:

) Interferon beta-ia

b) Glatimumer acetate, an immune modulator

<) Monoclona! antibodies include natalizumab and
alemizumal. Monoclonil antibodies are very helpful in
cases of retupsce.

Ischemic optic newropathy DOAS0A
o If this involves the papilla and causes papillitis type of a
picture, it is called anterior ischemic optic pathy

(AION). This is named so because it involves the optic disc,

o Ifit does not involve the dise and has more of a retro-bulbar
pattern, it is culled posterior ischemic optic
neuropathy(PION |, This type is primarily retro-hulbar.

o Whenever there is ischemia, there is blockage of the blood

e 13

o Ocular Presentation:
|, Decrensed visual scuity, leading to sudden but painful and

fiminished vision. (} Iy, the patient complains of
pan around the eyes. This could be due w arterinis even it
may not bedue 1o sschemin oroptic neurits

Relative Afferent Pupillary Defect (RAPD).

Decreased brightoess und dvschmmnlupsm

Dec! d contrast sensitivity.

— The visual fickd defects in ischemic Is always
wititudmal.

—» Shon posterior ciliary arteries huve segmentation and
supply in a segment form, When it blocks, initinlly it
can be seen on the disc thut superior or inferior margin
is blurred. The field defect 1s altitudinal.

o Systemle presentation

~» Jaw clandication
~» Tempoml tendermess
~» Headache

o lovestigation

— Raised ESR
—» Raised CRP

o E ination of the fund

- Maore white and pale due to ischaemia
<> Blurred dise margin

supply from some artcries. * Presentation in Non-arteritic AION LI

s The artenies (hat are blocked in the posterior ischemic optic
neuropathy( PION |, are mostly the Pl branches, These are
direct branches from the ophthalmie artery, These pial
branches or capillary plexus is causing ischemin of the retro-
Earninae purt of the optic nerve.

00:50:27
= AION
o Itis due to the blockage of the short posterior ciliury artery
which is supplying the outer four ksyers and the choroid,

Anterior Ischemic Optic Neuropathy (AJON) oA
* Anterior ischemic optic nearoputhy (AION) cun be arteritic
of non-arteritic.

o Presentation: Primarily due to nocturnal hypoteasion

—» Suddden diminighion of vision, but painless

—» Visual acuity is shightly reduced (usually seen in the
moming after wakingup)

— Alung with all the features of optic nerve diseass
(decreased colour sensitivity, decreased bnghtness
sensitivity, and all the optic nerve functions).

- Altirudinal field defect,

—» Compartment syndrome -Thus it 18 very important to

observe the other eye and see the fundus.

o Examination of the fundus

~» In non-arleritic, the disc is generally hyperaermic with
& blurred margin, Though there is ischemin there is a
hypememic disc (paradox).

® Theetiology of the arterifis is giant cell urterits.

*  However, for non-urteritic, the cause 5 unknown. The major
risk fector 1s hypertension. People with long-stunding hyper-
tension, have Auctuation of blood pressure. These paticnts
can suffer from noctumal hypolension. This in tum ciuses
Ischemia in paticnts.

Other risk factors
o If there 15 @ small cye and a small disc, there 1s a small C/D
ratio, 1 is like & compisrtment syndrome,

@ Important Information
o Amaurosis fugax: This is the transient loss of vision. This

o tisseen inarieritic AION

~

means that the vision that is gone will come back. This
huppens m a coriin-like manner, The patient wall first
complain that there is Joss of vision in the superior field,
and will grudually not be able to see the central and then the
inferior ficld When the vision gets back, the inferior
comes first, then the central, and lastly, the supenior- a5 if
the curtain is down and then up again.

o




* Treatmoent D100
o IV steroids given for o period of 3 duys, followed by
tapering doses of ornl steroids, which can be tapered up to
the next 3 duys,
o Sterolds mre given even when there is no inflammation
because it s reducing vasogensc oedema.

Anteriorschamic optic neuropathy AN}

o There s ocdema but the marging are not visible initially in the
upper and lower paris. Slowly it becomes blurred
everywhere but initisily itis segmentad

o Itisaaltitudinal field defect,
Hereditary Optic Neuropathy O10aY
o Leber's Hereditary Optic Nearopathy (LHON),
*  Miscellancous
Leber's Hereditary Optic Neuropathy (LHON)
e It is 0 genetic disease The mulation is in maternal
mitochondrial DNA
* Clinical Features
o The patient presents with all the signs of optic nerve
dysfunctioninonceye
If it started in the right eye. Thus all the features of optic
nerve discase can be seen in the right eye. followed by the
lefteye.
Then there is optic atrophy in the right eye, followed by
the lefi eye. This progress cannet be stopped. md it is all
genetically controlled,

_amN-

Nutritiomal or Toxic Optic Neuropathy

Variations in LHON

RAPD isabsent

o Pupillary reactions are normal

o Telangectatic vessels inund around the optic disc,

o Thickening of the retinal nerve fibre layer around the dise
which s called pseudo-oedema,

[

Here, the white srrow shows what pseudo-oedemn is. The
hluck atrows show the new biood vessels, which ure
permunently dilated.

Miscellancous Hereditary Optic Neuropathy

4) Kjertype

b) Behr Syndrome

¢) Wolfram Svndrome: Diabetes insipidus. Disbetes
mellitus, Optic strophy, und Deafness (DIDMOAD),

010628

This was called Toxic Amblyopin which is a partial loss of

viston due 1o drugs.

o The field defect here is centrocecal, It is the cyanide
element in tobaceo that 1s causing all the damsge

u) Tobaceo

b) Ethambutol

¢) Isomaad,

d) Chloroquine

¢) Fthylakcohol,

f) Methylulcobol.

~» Methyl alcohol 15 more dangerous as it causes very
acute damage in very little time, It directly damages
e ganghon cells.

-» In case of ethyl alcohol, the damage s chromic. the
person is not eating anything but is drinking, This
cuuscs vitumin B 12 deficiency which Jeads to optic
nerve discase or oplic neuropithy.

—» Hydroxocobalamin supplements, Injectables or oral,
i the treatment of chaice.

» In ethyl aleobol damage, all the B vitnmins- Bl or
thismine, B2 or nhoflavin, B6 or pyridoxine, B3 or
niacinare deficient and hence lexd 1o optic neuropathy,
Folic ucid deficiency 1s also observed.

$) vigabatrin
o This couses comstnetion of the visual fiedd
h) Digitalis




Chlorogquine

. Itcauses pesterior subeapuular catumet.

. ltcan tead to optic neuntis,

. Itcan affect the 1, causing & Jopathy that Jooks Tike

@ bull'seye, which 15 why it is called bull's eve smaculopathy.

o I you Jook a1 the retin, there e aliersae areas of hyper and
hypoplgmentation. Hypo meang retinal pigment epithelinl
strophy. Darker colour means pigmentation.

o Some other causes of bull's eye maculopathy wre
hydroxychloroquing, cone dystrophy, and Batten-Mayo
syndrome. The Batten Muyo syndrome is o Cerebro-
macular degeneration.

4. Vorex keratopathy, the drug is deposited i o whorl-like
manner, 1tis also called Comes verticillan.

e -

Dise Edema

s Thus disc ocdemn means any oedema around the dise. When
this happens due o increased 1CT, it s called papiliedena.

* Clinical features:

o Visual scuity 15 normul and therefore vision is not
diminished, However, there may be some transient
blurnng of vision,

o Pupillary reactions are normal,

o Colour and brightness are normal.

o Contrst seasitivity is norml,

o Visual field defect
~» Oredema wround the dise looks like enlargement of the

blind spol. Gradual pressure by the this oedema will
cause damage to optic nerve, which leads to
constrction of visual fleld.

o Examination:
— The fisst sign papilloedema or disc vedemn 15 venous
dilatation
—+ There lsablurring of the disc margin.

+ Patho-physlology
o Any decrease in pre-laminal pressure of any increase 1n
pressure in the retro-laminal area.
o Thiscauses an imbalunce of pressure,
of the sub retinosd space.

o dist

"oy

o This disturb in the p in the kuming
cribrosa will Jead 1o mxoplasmic stasis. This means that
there will be swelling of iwxons, which will in turn, cause
pressure on veins,

o The veins will be dilated and there will be leakage,

« FEtiology
. lntra-ocular Cuuse
o Any cause of hypotony. Pressure will be less in the eye
when eye suddenly opens due 10 traumi, surgery, or in the
cnse for chronic uveitss. Chronic uveitis can lead to ciliary
shut down,
1. Intra-orbital Cause

o There s more pressure inorbit.

o Tumours. inflammation (also culled pseudo-tumour in
orbit) or even thyroid eye disease (TED). Any of the
catses where the pressure is more in the orbit can lead
dise oodemu.

3. Intra-cranial Cause

o Increased mtra-crunial tenston. It is called papilloedema
More pressure around the brain can be caused by
encephalitis, meningitis, any abscess or space-occupying
leston.

o Idiopathic intracranial hypertension (1TH).

o This is called benign mtrecranial hypertension or
psenclotumor cerebri,

*  With the nse in intrcrunial tension, it can press on the sixth
nerve, causing horizontal diplopia.

® Investigations: No space-occupying lesions can be seen,
Thus the CT and MRI will come out 10 be normal, CSF
composition is also nermal.

o The pathophysiology of this condition s that esther CSF 15
formed more from the choroid plexus o it is drained less
from the retinoid villi.

o Thus, there is an imbalance between formation and
reabsorption,

* Etiology of Idivpathic Intracranial Hypertension

o Obesity,

o Vilamin A toxicity, known as bypervitaminosis A.

o OCPs

o Tetracycline.

o Sleepupnoes

4. Systemic cause of moere pressure or disc oedema.

o Uncontrolled ormalignant hypertension,
o Severeanaemias, as it leads o hypoxin causing dilntation
ofthe vessels.

Stages of Papllledema 1:90:58

1. Earlystage.

o Visual acuity w absolutely normal, theee is only transient
obscuration

AN
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Blurring of the disc margin. which sturts nasully
The visual ficld is normal,

. Established papilledema.

There isa trunsient disturbance of vision

Blurnng all sround along with even elevation of the disc.
Enlargement of blind spot ( fleld defect).

The retinal-chorosdal folds due 1o the oedema ore called
Paton's lines,

Haemorrhage and exudate

. Chronic papilledems.

Visual ncuity starts decreasing.

Consinction of visual ficld defect

Fundus examination shows blurming and disc elevation.
Optico-cilliary shunt vessels arc seen,

. Atrophic papilledema.

This s secondury optic atrophy.

T'he vision is murkedly reduced.

Frisen Grading of papilledema

o Grade | Only nasal halo isseen. which is C-shaped.

Fosen Ursday

A\

5
3
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} Costuaprd 1haks

nesaly
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o Grade 2: Circumierentinl holo,

 Croumforental halo

o Grade 3 Obscuration of blood vessels. This happens
because the oedema causes the blood vessels to appear
hidden. So, along with the circumferential halo, there is
also dise elevation. e oedermn hns incressed further

."'._ — Tisc Bwvatlon

o Grode 4: When one vessel 1s obscurad on the disc,

One vassel s obscured
On the Cise

o Gmade 5 : All vessels are obscured.
¢ In the below dingram, there is pupilledema, dilated veins,
blurred disc murgm .

* Disgram below shows established papilledema and the
arrows indicate Paton’s hne-The dilated vems and the
hoemamhage are seen

Fatoe's Line

* [Treatment:
o Treatthecause,
* Investigation:
o Ulrasound-B scan. - Optic nerve sheath diameter(ONSD)
is increased in the case of papilledemu.
o MRIshows uny space-occupying lesions
o Lumbar puncture is only done when there is no presence
of space-occupying lesions

Pseudo-pupledema [IRIRCS

190



Myelinated nerve fibres are seen. causing blurring of the disc
mErgin. H 3 !
This condition ¢an be termed as pseudo-papillitis or pseudo-
papiiledema when there i the blurrmg of the dise margin but
the cause 18 peither papillitis nor is it paplledema.

Cases
a) Myelinated perve fibres, i {
b} Drusens i

¢) Hypermetropia.

d) Tiltedoptic dise

o A clear depiction of the enlurgement of the blind spot is
made

Primary Optic Atrophy

tilied optie (s

Optic Atrophy 014190

Refer Tuble 141

In optic utrophy, the nerve fibres are dumaged. Complete o The disc is chalky white in colour, that it is Primary optic
atrophy thus means that all nerve fibres are damaged. The atropliy

patient then tums blind, Since there 15 no viston, there will be
nopupillary action

The distinct features sre

o TAPD: Total Afferent Pupillary defect.

o Thereisno PL(perception of light),

o All nerve fibres are damaged.

Classification of optic atrophy

* Sccondary optic utrophy with u blurred dise margin.
However, in the first picture. the disc colour seems normal. It
slowly changes 1o u dirty white colour, The regson for a
blurred dise margin in this condition is ghosis.

.
.-

T2l



e Consecutive opiic atrophy. Thers is a clear presence of

retinits prgmentosa
o Triad of pale way dise, arferial atienuation and bony
spicules

g

Glavcomatous Optic Nerva

* (VD ratio is almost 0.7-0.8. There 1s nasal shifling of vesscls,
and the bending of vessels.

Normul Pupillary Renctions T

[ Notuwal Pupilluey Resctions ]

Pathways of Normal Pupillary Reactions (TEEEN

Light Mt—\n

* The hght reflex 1s thus travelling from the optic nerve to the
optzc chiasmisand then to the track.

o Ttis then going to finally come to the pretectal nucleus, which
will lateri both Edinger-Westphal nuclei.

e This is the mechanism behind the consensual hight reflex
because from every pretectal it goes to both EWN, This is the
afferent pathway.

* The Efferent pathway starts from the third nerve. This leads
1o inferior division of third nerve,

* From inferior division it goes to nerve to inferior

v
|Light Reflex |

v
[Newr Refiex| | Psychosensory
Hew Bt

| v
[ Direct | [ Consensual | [Convergence] [Miosis | [Accom|

1. Light Reflex: When light 18 shown into the eve, these is
constriction of the pupil. When tor the same eye, it 15 colled
direct ond when it is for the opposite eve, it i3 called
consensual light refles

2. Near Reflex: The three components of near reflex are
converygence, miosis, and sccommodation.

3. Psycho-sensory Reflex: Any anxiety causes difatation of the
pupil.

@- Important Information

o lris sphincter has o parasympathetic supply, and dilator
pupillag has sympathetic supply.
®  This is why anxiety is causing dilatation of the puml.

1491

blique(10). From nerve to inferior oblique, it goes to
ciliary ganglion, It then goes to short ciliary nerves. and
this is what innervates the iris sphincter,
« NearReflex

: M”‘"ﬂ :
Faahian

o Near reflex starts in the visuul cortex.

o When looking from far 10 near, the mformation from the
visual cortex will be gong in the superior colliculus,
which is the sccommodation centre.




o From here it goes into the third nerve which through the
medial rectus, causes convergence.

o When it then pissses through the ciliary gunglion and short
ciliary serves, the Ins sphincier will cause miosss. Then it
passes to the ciliary muscles leading 10 accommaodation.

Abnormal Pupiilary Resctions

1. RAPD.

e The rolative afferent pupillary defect is also culled Marcus
Gunn Pupil,

o This s diagoosed by the Swinging Flashlight Test

* Problem sturts in optic nerve

* Initially there s normal reaction but on comparison defect

011482

can be seen and there i dilation in both eyes instesd of

constriction.

1. TAPD,

o Thisisa feature of optic atrophy.

3. ARP.

* Argyll Robertson Pupil, also known as light ncar
dissociation

o Lightreflex is absent bere, und near reflex is present,
o Mnemonic: ARF-Accommuodation Reflex Present.

* Such i condibon, when observed in neurosyphilis s called
the Argyll Robertson pupil,

« Lesion is seen in ntemuncial newrons |e,, between pretectal
nuclews and Edmger Westphal nucleus

* Position of pupil: Bilaterally miotic and irregular

*  Thus means that 1t will not ditate i the dark. LR 15 aks0 absent
s0 there is no constriction in light, However, the pupily will
react to accommodation.

o The supranuclear adreneigio fibres being dumaged hindess
the process of dilatation, It 15 & continuous parasympathetic
stimulation

Biateral matic and ineguiar pupls
Pugilz do not react to light

« Pseudo-ARP
o When there is i light near dissociation, but the pupil is not
miotic and is mamly dilsted and fixed, this is called
pscudo-ARP.
o This is a festure of domsal membrane syndrome or
Perinaud's syndrome,

Pupis react brickly to accomodation

4. Adie's Pupil,

» Adic’spupil isalso called the Tonic pupil.

o When Jight 15 shown to the eye, the iris 1s moving very slowly
and it stops in the mid-dilating position. It then takes time to
come 10 the normal state.

o s more common in middle-aged women,

o Itis a uniliesa] condition and therefore, the patient will

observe Anisocoris- unequal pupil. When there is a

difference in pupil size of around 0.4-0.5 mm, it is

Anmocorii.

a. Becsuse of the mid-dilated pupil, the patient expenences
photophobia.

b. On cxamination - & shuggish or absent light reflex is
observed msuch patients,

¢. Tendon reflexes like knee jerks are also affected This is
called Holmes-Adie's Pupil

d. Vermiform movement of eyes.

o Here lesion is in the efferent pathway- either in the shont
ciliury nerves orin the ciliary ganglion.

o When light 15 being shown to the left eye, there 1 almost no
reaction in this case.

.



Sympuathetic Pathway

When something is shown near & simulus. pupil constriction
tikes place.

However, when the stimulus Is removed, the pupil on this
side still remains constricted. which proves that it is tomic in
nature.

In order to confirm Holmes Adie's puptl, a small
concentrstion of 0,125 pilocarpine s used. 17 it is an Adic's
pupil, consiriction will take place.

This happens due to denervation hypersensitivity,

For such patients, it 15 suggested that glasses be worn when
alcpping side to 2 rL rt_ ki

. Horner’s Syndrome

Legions i the sympathetic chain,

Clinical features

#) Miosis: This b the symy chain suppli
dilator pupillse, which causes uninhibited action of the
ingsphincter.

by Ptosis: It is the drooping of the cyelid. LPS is one of the
retracton of the lid und is supplied by the third nerve,
Mullers, or superior tarsil muscle, is the other retrctor
and is supplied by the sympathetic. The plosis is mild
b itisthe mullers that ixhy Jin function

¢) Enophthalmos: Thisis appurent in form,

d) Anhydrosis: When the lkesion is before the supenor
cervical ganglion, the sudo-motor fibres travelling along
the externa! carotid artery (are along the sympathetic
cham). can get damaged. So, mmhydrosis is not seen in
postganglionic lesions, Thus there is a loss of sweating.

¢) Loss of Cilio-spinal refex: When there is pinching on the
nape or one side of the body, face, orupper trunk, and any
trourna that cawses dilatation of pupil, this i called Cilio-
spinal reficx.

Homer's is congenital orscquired’!

o ltishoth congenitul und sequired.

o The presence of heterochoomia iridis indicates it is
congenital

(LA
The sympathetic chain starts from the hypothalamus_

It travels down the beain, pons medulla and midbram, and
comes to the ciliospmal centre of budge (C8, T1, 12,

Now the fibres are going to cross the apex of the lung. This is
important because uny Pancoast tumour can be u cause of
Homer's.

This sympathetic chain will now synapse at the supenor
cervical ganghion.

1t comes in the central pathway, pre-ganglionic puth and (hen
10 the post-ganglionic pathway,

Ttgoes into the cavernous sinus and then reaches the eye.
Finally, through the long cihary nerve (o the dilator pupillae

Levg cliary nerve

B Citary
gangion
Third cranial nerve Shart ciliary nerve

St of pathology In Adie’s tanic puod

Here, the ciliary ganglion can be seen, There is a synapse of
only parsympathetio fibres,

The short ciliary nerve is supplying the iris sphincter
(efferent pathway of ligh reflex),

The sympathetic i passing through the ciliary ganghon.
Nasociliary and long ciliry nerves supply the dilator
pupilise.

Lesions and Causes

17?72

1. Central les:ons|first order neurons)

Brainstem diseases: Tumour, vascular, demyelinating
Spinal cord wmours

2, Preganghonic

Pancoast fumour

Carotid and Aortic aneurysms

Neck lesions

3 Postganghonic kesion

Atheroselerosis Of 1ICA




* Nasopharyngeal tumours
* Cavemoussinus pathology
s Clusier headaches

/ / i I v

*  Here, the patient hias one pupil that is sormal size, and the
other is a miotic pupil with ptosis.

« For Horner's patients, when they are sitting in the dark,

there may be no movemment of the pupil for 3-7 seconxls, but
then it slowly starts dilation, which is culled ditatation lug,

o
—=l
o ‘

o Fordiagnosing Homer's, 4% cocaine is given 1o the pupil.
o Ifthe pupil dilates, it is normal.
o Ifnodilationis seen, it is Homer's.

o This is because cocaine blocks the reuptake of

noradrenaline (NA),
* Now use 10% Hydroxy amphetamme.
o |fthe pupil dilates, it is preganglionic,
o 1not, itis post-ganglionic.
—» To check agam, very low concentration of adrenuling is
used T0i responds o thist, it is s postganglionic kesion,

Q. Appronch toa cave of Anisocoria, 0230t
*  Anisocorin is when there is a différence of pupil size by st
leagt 0,4-0.5 mm mn the two aves.

* ltisalesion of efferent pathway.
o When there is o paticnt of different pupil size. The difference
can cither be more inthe dark or more in light,

a™ A

When the difference is more in light, the one that is dilated is

the abnormel pupil,

I3t more in the dark, the smaller pupil isabnormal,

When the larger pupil is abnormul, the first step is a slit lamp

examination.

Ithere ts anins sphincier tear it can be dueto rauma,

However, if it i noemul, constrict the pupil.

This can be storted with 0.125% concentration of

Pilocgrpine.

Un giving pilocarpine, if there is constriction, 1t is Adie's

pupil, if not, the dose of Pilocarpine is increased o 1%

I there is constriction, then it is normal,

If there 15 still no constriction, then the disgnosis 15

phirmacological mydiases.

Now, when dealing with the one that was more in dark, which

means that the smller pupil was shnormal. Slit lamp

examination is conducted.

There can be presence of posterior synechine causing uveitis.

Butifitis nonmal, cocaine is used for dilation.

o If dil happens, it L (it can be a case of
physiological miosis).

= Ifnot, there is a dilatation lug, which means itis Horner's.

= Somectimes it can be a physiological miosts,

For the purpose of difle Hydrosy

used.

o I ditation takes place, 1t is o preganghonio lesion, wnd if
nodilation takes place, it is post ganglionic leston

f is

Lesions of visual pathway IR

* Deseription

Listhe lefiretina and R is the right retina.

T stands for temponil and N stands for nasal,
ON - Optic Nerve.

OC- Optic Chiasma,

0T+« Optic Track.

LGH - Luteral Geniculate Hody,

OR - Optic Radintions,

o o0 o0odaon e




o VC-Visual Cortex,
* The visual ficld coordinates are opposite to the retinal ficld
coordmates. The projection of the retma is always crossed.

o Lesion 1: Ipsilaseral blindness.
L R
hitemporal hemianopis

* Lesion 2: The lesion is a1 the decussation of the nasal fibre, it
will lead bitemporal hemianopia,

I

Right hamonymous

@) Important Information

® The only lesions that are Heterosymous are chiastmnl
Tesions.

o Chinsma can be affected in Pituitary Adenomas.
cranivpharyngioma and Ancurysm circle of Willis,

« Lesion3: Rightl ¥ hemi § Chiasmal Lesion AT
« Lesion d: It shows radiation lesion which results in Right  Chiosmal lesions are divided into three categories.

Homonymons hemumopsis. It can b2 bath congruous snd
incongruous if it §s antenor it will be incongrious but towards
the pierietal Tode it Becomes more congnious.

*  Lesion 3: Corteal lesions which result in Right Homonymous
hemianopsia. They are always congrunus,

12
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. Anterlor junction syndrome,

Ceatral lesion: Bitemporal bemisnopios may be
associsted with sec-saw nystagrmus,

Posterlar junction syndrome: These primarily nvolved
Macular fibres, which is why they are heteronymous
macular hemimnopia.




Anterlor Junction Syndrome

* When lesion is ot the junction of the nerve and chiasma,
some part of the nerve is involved causing central scolom,

* And when the whote nerve is damaged the patient will get
blindness on one side,

Suptwagcod nerer Noees
Scpwanasa perve Moers

Oprtic e
Nazal macular fibers - — ‘
— Zostorir WILRAT T bryse

Optic trwet —

« The fibres that ure inferonasal detour towands the opposite
side before entering the chiesma this called Anterior
Willbrand's knee, So, because of the lesion, it will damage
the anterior Willebrand's knee which is in Inferonasal, The
ficld cffect will be just the opposite which 18 superior
tesporal,

o The above image shows the visugl field of Bifemporl
hemmnopa,

* Nerves passing zlong walls & 3, 4 and 5 and 6th nerve is
passing along the internal carotid artery,

ey Jidenams

OO

o Piwitary adenoma is present below the optie chinsma so the
lower fibre will get affected first, so, supenor defects will be
first 10 oceur

*  Superior to inferior leading 1 bitcmporal hemiznopsia

Crassoplaryrglons

e,

* In Craniopharyngioma it will be opposite w the Piuitary
adenoma, |, nferior defects will be frst 1o occur.

o Inferiorto superior

* Post-Fixed Chiasmn: Anlenor junction syndrome (crossing
after Pituitary gland)

o Pre-fixed chissmn: Postenor junction syndrome {crossing
before Pituitary gland)

o Innormal oplic chiasma, centrl lesions are seen (Crossing ot
Prtuitary gland)

- -
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 Frufiec chisam Fowfid chigsm
B
Certral Prefineg Peatfnes
Optic Tract Lesion 005215

1. Incongrious homonymous hemianopsie,

2. Wernicke's Hemianopic pupll (half of pupil is responding,

halfisnot):

@' Important Information

® In optic mdintion lesions, and viseal cortical lesons 1.e
cortical blindness it can be observed thit pupillary reactions
are noemal,

Laternl Geniculute Body

o The laterl geniculute body has six layers which are divided
into the following ways:

Layers 1-2 are called megnocellular, The role of the

magnoce lular is to percerve motion and gross detuils,

Layers 3-6 are called parvocellular, They are mainly

responsible for colowr vision eacept for blue colour and

fine details.

Ihe interlamellur area between each layer 1s called

kontoeelular. 1115 respansble for the perception of blue colour

Layers |, 4 and 6 have contralusteral supply and 2.3 and $ have

ipsilateral supply (whichis temporl ).

°

Lef Eye

Right Eve

Temperal
Hemiretna

m Parvocellular cells

. Koniocelutar cotis
| | Magnocellularcells

and nasal macular fibres wre involved

A

®)

. Bow ne opuie strophy: In contralateral dise where nasul fibres

1Y

FRuprenmsiation of g visua! fesd be 2w left
O3, seen i cuten sl aecion from bekind




«  This image depiets the blood supply sod whit |s e field thi
is respoasible for it, (Anterior choroidal is the branch of the
middle cercbral artery.)

* Twohoms are suppliad by anterior chorojdal artery,

A

T3 pow Latensd
chinnidal ancry

Lumdruple Sectar anspin

o Hilum is supphied by posterolateral choroidal antery
& In the above image figure (i) shows When the posterolaternl
choroidal artery is blocked it will result ina key hole VFD,
. Fxgnrc (b) xhowu when the horn area which is when the
horoidal artery Is blocked, will canse a lesion called
Quadruple Sectar anopia.

Optic Radintion Lesion 0T

o In optic nudistions initlally, the fibves pass through the
temporal and parietal Jobe and later on it comes 10 the deep
panctal lobe,

* 8o, these fibres passing through the temporal lobe ure infenor
fibres, these loop around the femporul horn which 1= called
the Meyers loop,

e The fibres passing through the parietal lobe ure supenor
fibresand they ure called Baum's loop.

Temporal Lobe Lesion
« Features of the Temporal lobe |
o In the loft temporal lobe leston the patient wall get right-
sided superior quadrantanopia which is also called pie-in-
the-sky, and vice versa,
= Formed hallucinations: In this case, the patient
hallucinates that they can see clear faces and formations.

o G v halluch
* Itisan incongruous lesion

b

Anterior Parietal Lobe Lesion

Anterinr Pariernd Lobe Lesion

Joft-sided L R

pie m the floor

* Featurcsof Anteriorparictal lobe lesion
o Inlefisided panetal lobe kesions the patient will get right-
sided infenior guadrantanopia which is slso called pie in
the toor,
o Acakeulia: Inability to caleulate,
o Agraphia: Inability to write,
o lLisan imcongruous lesion.

Posterior Partial Lobe Lesions
o Femtures of Pasterior partial lobe lesions
o Congruous homonymous hemianopia.
o Defective optokinetic nystagmus
~» OKN s a physiological nystagmus.

~» Itfollows Jic mov tand p
—» Saccadic; Fast abrupt movement to refix object on
foveus

— Pussuit Slow following movement

— Cogam's dictum: i can be either symmetrical or
asymmetrical. If itis asymmetrical with hemonymous
bemisnopia it is parietsl lobe lesions generally due to
turmour. And if the defect is symmetnical it is ocoipital
lobe leslons caused by trauma,

Optokinetic Drum Tes
* The OK drum fest 1s fgr cheiting the optokinetic nystagmus
nndlhhlcsl ia totully ar objective test.

1 Tod Malingerifg /i 1 blind

. To a\scsa the mml sy inmfans.

Visual Cortex Lesion
*  Visualcortex can be of two types
o The Primary Visual cortex: Brodman Area 17 1t s
further divided into 6 layers,
» Layer 4 ix the thickest layer. Itis divided into 4A. 4B,
ACa, and 4CJ,
— Maximum fibres terminate in layer 4 of the yisual
vorlex
o The Secondary Visual cortex: Brodman wea 18 and 15,
itisalso called the Visunl association areu.

LEAER Y




Blood Supply

* It is supplied by 2 cerebral arteries: Posterior cercbml
artery find Middle cerebral arery '

«  Posterior cerebral arteries (PCA) : When PCA is Blocked
the mieula 15 spurred. This i what i called Maculs sparring
hembanopia or also called Key hole vision.

Viswal Corex
|
| |
PCA (Pus. Middle
Cerebeal Art.) cercbral artery

* Middle cerchral artery (MCA): MCA supplies in the
macular aren, if MC is blocked, there is never total macular
lesion because some branches of PCA also supplies macular
urea.

@J Important Information

» Keyhole visual field defect is caused by un LGH lesion due
10 the blockage of posterior choroidal urteries.
» Keyhole vision is eaused by the Occrpital lobe lesion.

«  Any trauma to the tip of the visual cortex (Calcarine fissure)
will cause macular homonymous hemianopii.

Trmrgenal coesoenn bl oo symbrome Schematic sepreseziation of (e el Nefid

o If it is little anterior or in front of tip. this represent most
temporal extremity outside binocular single vision,

r v [~ h
Porniianegia [spariig mucula) “macubir defect
Qceultion of postencr Head injuryiaam
ceruboal artery supplyion shot Fyury ieading
sntencr port of 10 lesions af tip of
ocopitel cortes oczipitat coetun

30 OO

*  The temporal exescent halfamoon syndrome can be « visual
field defect when the traumn s more in the front of the
caleaneal cortex.

Loft eyn Faght eye
N
/
Occipital Lobe Lesion 328

* The oceipital Tobe lesion 15 90%, of the time caused due 1o

strokes.

Congruous homonymous hemianopia,

The pupitiary reactions are normal

No oplic atropy

Unformed hallucinations,

Anton's syndrome: It is cortical blindness with denial of

blindoess. 1t can be confirmed with visual evoked potentinl

(At VEP), VEP 15 om electrodignostic lest which checks the

activily from the ganghon to the viswal cortex,

* Riddoch Phenomenon: Only perception of moving objects,
stutic objects are not seen.

Supra Nuclear Gaze Control maso
*  Any control sbove the nucleus of the nerve The suprunoclear
gaze s divided into lwo parts:
o Honzontal Gaze centre,
& Verticul gaze centre.

Horlzontal Gaze Centre

o The horizontul gaze centre is at pons, { Peramedian pontine
reticular formation) alsa known as PPRF.

* PPRF ismanaged by the fromal eye field (FEF).




Verticle Gaze Center

The right PPRF will contract the right Lsteral rectus, which
means the tnnervation w ipsilateral. For the other side the
contr-laterel MLF s ordered and becomes the lefl MLF,
which in turn orders the left medial rectus (e innervation is
Ipsifateral). One side PPRF and the other side MLF is contra-
luteral

PPRF Lesion: Ipsiluteral horizontal gaze pulsy.
FEF Lesion: Contraluteral horizontul geze pelsy,
MULF leston: 1t is also called [nternuclesraphibalmoplegis
Itis charucterizad by defective ipsilateml adduction
Contraluteral sbducting eye is showmng araxie nysgmus
due to imbalance of impulse,
In unifuteral INO convergence is normal,
Demyelination, stroke nnd tumours are the causes.
Bilateral INO - When patient is looking to the right then
thete is defective adduction in Jeft eve amd alaxic
nystagmus.
In bikuteral INO ifassociated with convergence deficititis
called Wall-eyed bifateral intemnuclear ophthalmoplegin
(WEBINO) syndrome.
B/ exotropia with atuxic nystagmus.

Vasyndrome: E g | Lesionof right PPRF and right MLF
Is also gone so there is no honzontul gaze on right side
which means no abduction on right and as right PPRF
manages opposite side abduction so no abduction on lefl
There isalso defective nght MLF lesion
Right side there is noadduction and abduction
Lefi side | there s no adduction hence called one and o
halfsynidrome,

LASLE )
The vertcal giee contre is managed from the frimtal fobe
from where it goes to the vertical gaze centre in the midbrain
und simultanceously bilateral stimulation is given.

o RIiMLF: In the midbrain, the mitin nucke responsible for the
vertical gaze s RIMLF (Rostral interstitial nucleus of
medianl longiiudinal fasciculus). And this gives order af the
nuclear fevel so it will go to the nuckei of the 3 and 4 nerves
(these nerves ure responsible for vertical movements).

e INC(The interstitial nucleus of Cajal),

o Posterior commissure,

Farinand Doryal Midbrain Syndrome

Features of Parinaud dorsal midbrain syndrome are:

o Lidretruction whichis called Collier's sign.

o Eyesare stnnght in the pnmary guze

o Vertical gaze pulsy.

o Pseudo-Angyll Robertson pupil : Dilated puptl with hght near
dissociation,

o Convergence refruction nystagmus: Any aftempt lo converge
the eye will kead to retraction of eyeball

e Defective convergence,

o Cauges can be demychnation, truume, menimgitis in children

Syvudromes 3508

4 )
Qouofrot
Ve

Weber syndromie

. Weber syndrome: 11 is the third nerve palsy with contraloleral
hemiplegia (cercbral peduncle s involved)

2 Benedickt syndrome 1t is the third nerve palsy with

contrulaterai Hemi tremor (red nucleus involved).

Millard-Gubler syndrome (MGS): Palsy of CN VI with

contralatenl bemiplegia

D)




4. Foster-Kennedy Syndrome: 1t is seen in frontal lobe iwmours
or olfictory groove tumours. Initially in the patieat,
Ipsilateml optic atrophy and contrulateral papilledema ure
seen

Nystagimus [RETEH
*  Nystagmus s the mvoluntary oscallatory motion of the eye, It
can be clussified intwo ways;

Anatomically

* Jerky nystagmus has & slow phase and a fustphase.
o Ithas succadic movement

o Pendulirnystagmus movement is equal in both directions.

o Mixed nystagmus : in & primary position, it is pencular but
lateral gaze i jerky.

Etlological
* Physiological Nystagmus:
o DRN
o End-point nystagmus-Nystagmus at extreme of gaze (fine
Jerky nystugmus),
—» Fast phase is towards the direction of gaze
o Vestibular nystagmusis n biphasic eye movement with

slow und rapid phases of opp di 1t happ
dueto the altered impulse from the vestibular nueled to the
horizontal giwze centre,

o When cold water 15 put in ear, opposite side nysiagmus is
seen, when warm water is put in eaz, same side nysiagmus
s seen (COWS),
o Itisjerky nystagmus
o Pathological Nystagmus:
o Congenital:
—» The mujority of congenital are due 10 sensory
deprivation, this nystagmus is peskdular, Foveal reflex
15 furmed within 5-6 months when the ight rays fall on
the foven. Any cavse of opague media causes
nystgmus.

. Convergence relriaction ny Itis s

- Congentlal motor nystag Due 10 sensory
deprivation. it 15 initially pendulur but it can change
imo jerky sideways this is called mixed nystagmus,

~» Spasmus Nutans is nystagmus with head nodding. and
if 1t is idiopathic or newrological disorder it will
resolve till theageof 3.

o Acquired: They are generlly due fo motor imbalunce
therefore they are jerky nystagmus. Fast phase is towards
theside of lesions,

Ataxic nystagmuyis o featureof INO,

Latent nystagmus i 4 binocular horizontul oseillation that
becomes apparent when | eye is covered, 11 is & festure of
infantile csotropin. [tis manifested by cover uncovertest.

. Downbeat nystagmus is a jerky nystagmus with n fast phase

downwards, 1t i mainly a festure of Arnold Chian's
malformation

Upbeat nysiag i jerky nystagnues with e fist phase
upwards. Generully seen in posterior fossi lesion.

. Seesaw nystagmus is a feature of chiasma Jesion seen in

central chisma lesion where the patient gets bi-temporal
heamanopia, It is & Pendular nystagmus.

o Eyewhich isup will infort

o Eyewhichisdown will extort

ot

Parmauds syndrome,
Bruns nystagmus is & feature ofcerebellopontine angle tumor
(In acoustic neuroma).

. Penodic alternasing nystagmus (PAN) - It is seen in

bellur lesions and phenytoin drug toxicity.
o Horfzontal jerk on one side, after sometime it changes its
directionand now fast phise 18 on other side,
It reverses the direction penodically




Table 14.1

bt ot mm

o Idiopathic o Fiiology- Opticnerve, Enology- retnal disease (wide o Etology. Glescoma,
 Euology lics in the retrolamingr o On Fundascopy- spread) « On Fundoscopy, there 1s
arca, Behind the laminar  blumred disc mugn, * On Fundoscopy-blurred dise 100% cupping, nasal
eribrosa lill the brain, dirly white in coloar is maryin, pale waxy disc is shifling of vessels,

o On Fundoscopy-olear dise seen. seen, double-bending of
margin, chalky white m colour o Causes include long- o Causes include retinitis VFMdS. laminar dot
is seen standing oplic nerve pigmentoss, centrul retinal g

o Causes melude nearosyphilis, disense oe papilledems  antery occlusion and repented
multiple sclerosis, Leber's seasions of pan-retinal-
hereditary optic neuropathy, photocoegulation

1oxi¢/mutritional, and traumatic
avulsion of the optic disc




CROSS WORD PUZZLES

Crossword Puzzle |
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Acruss
2, Whentbere s light, thepupil
3, Thercare parts of the optic nerve,
4 m opuc nerve disease 15 called optic
neuritis,
Down
I, Part of the optic nerve gomg Into the brain is called
part.
S, Thelongest part of the oplic nerve s the part.
Crossword Puzzle 2
1
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ol |
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Across

3. When there is consiniction of the eye where light falls it is
called reflex,

4. The inner 6 layers wre
artery.

S, Marcus Guan Pupil is tested by the
Flashlight Test.

plied by the

Down
I The

intrsoculur part.
2. artery is the muin artery of the eye.

part of the optic nerve is known as the

Crussword Puzzle 3
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Across
1. The blind spotisan
5 ishoth

_scotoma.
ital or acquired in nature

(=

Down
3 1 the condition where there is a difference of
pupil size of eyes,

(=]

chain starts from hypothalamus.
4 opoic od through

pathy 15 p




| 15—] CONJUNCTIVA PART-1 :
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Conjunctiva is a thin mucous membrane present on the ocular
surface.

Bular
conjunctva

Parts of Conjunctiva [T
e The Conjunctiva is divided into three pans which are the
following:
I Bulbar conjunctiva
2. Conjunctival fomix: Fold of conjunctiva reflecting on lids
3. Palpebrul conyunctiva

Bulbar coryunctiva
Conyunctival formix
Palpebeal conjunctiva

Conjunctival Fornix
o Fornixisalso called cul-de-suc.
s Conjunctival Fornix ¢an be divided into 4 parts which are as
follows:
1. Superior{deepest)
2. Lateml
3. Medial
4. Infenor

@; Important Information

o Giant Fomix syndrome, generadly seen in old age, is o
condition with volumi superior fornix. due 1o
disinsertion levator palpebrae superions

o [tis hikea groove where foreign body can get entraped

Palpebral Conjunctiva 200510
o The Palpebral conjunctiva extends from the mucocutaneous
Junction to the covening of the tarsal plate. There are four
types of palpebral conjunctiva which ure as follows:
o Murginal {covers 2mm)
o Tarsal
o Orbital
o Sulcussubtarsalis

@ Important Information

o Groove between marginal and tarsal is called sulcus
tirsalis,

»  When foreign body pets stuck in the suleus sub tarsalis, it
requires double eversion of the lid, which can be done by
the Instrument known as the desmarres retractor.

Bulbur Conjunctiva il

o Bulbal Conjnunctivi covers the whole antenor sclen 1l the
Timbus, but itdoesn't cover the cormen.

® Atthe limbus, it joins with the tenus capsule and episcler -
ridges are created due 1o this fusion.

o These ridges are called reti ridges, The space between two
rete ridges s called the palisades of Vogt. The palisade of
Vogt contains limbal stem cells.

® Itis the stem cells which is giving rise to continuons renewal
ofcoracal epithelium through limbal stem cells.

Q. What is the marker for fimbal stem cells”
Ans: Markeris ABCG2

Histology of the Conjunctiva WSty

o Comjunctiva can be divided into a 5-layered epithelium and o
stroma.

o Thestroma is divided into & loose connective tissue [ Adenod
lnyer/substuntia propris) The lower stroma lsyer is fibrous in
nature,

Nen-k & srtifiad pithel
B e i i e
1petsetial t-)
P - - o --—-f, Adsbuid layer
Srecenn U prigeis
Fitwws lyer
Epitheliom

e The epithelium of the comunctiva w o non-kemtmzed
strtified squamous tissue. The basal cells of the epithelium
can be cuboid. The rest of the 5 layers have polybedral-
shaped cells.

1A A



= The Epithehal cells also exhibil the following type of cells:
o Gobletcells
8] Lymphu:yus
o Melanocyles (Ret ndges also have melanocyles)

Clinleal Question

Q. Where is the maximum number of goblet cells meye?
Ans: Inferior fornix / Infero-nasally

Q. Where is the minimumnumber of goblet cells ineye?
Ans. Superiorly

Stroma

®  The Stroma is loose connective tigsue known i the substantin
propria. The stroma layer has the blood vessels, lymphatics,
und Iymphoid tissue (lymphocytes and plasma cells).

o CALT{Conpunctiviassocsated lymphoid tissue): Broad term
forall the Lymphoid tissuc of the conjunctiva,

e The dense fibrous tissue present in the basal purt of the
stroma has collogen and elastic tissue. The nerves are also
deeply present in this kayer. This is the reason why we don't
feel pain in mild conjunctiva.

e A fold of conunctiva 15 synonymouns with the mctiating
membrane i lower amimals, The first part s plica
semilunars, the collection of tears is lucus lacrimalis,

* Thissecond partis the caruncle. It has the nasolocrimal duct,

Tarzat
Margina!

Margnal
Tarsal

Accessory Lacrimil Glund

Tlarcts of Wollreg

Bubw
corjunctva
Conjunctival
fornin

Palpetral
Corjunclivi
Serfaco of the
comea {functions

#x n part of the
onjuoctve sach

Mabomian
glana

* Accessory lacrimal glands in the region of the conjunctiva
are the Glands of Kruse, Glasds of Wolfring, Meibomian
glandy, mnd isher

Blood Supply w1

Torsal plate  Postence canjunctival artory
Prripheral tavsst
arcacde

Artarior ciliaey artary

Long pasteror cilary artery

e The anterior cibiary artenies supply blood to the bulbar
conjuncliva,

* Anterior and posterior comjunctival artenes are supplying
bulbar conjunctiva.

o The marginal and peripheral tarsal arcades supply palpahral
and fornix parts of the conjunctiva. These des are
supplicd by median (branch of the ophthalmic artery} and
lntern! palpebral arteries (hranch of the lacrimal artery),

. A



@‘: Important Information

» Conjunctiva is a tissue where there is lymphatic supply.
Medially it drans into the submendibular and laterally
o preauncalar lymphatic nodes,

o In viral conjunctivitis, preauniculsr lymph nodes are
enlarged.

* Scnsory supply is by the 5th nerve.

C

<

‘onjunctivitis 0 L4:00
Inflammation of the conjunctiva is known s conjunclivitis.

linical features
Redness
Pain
Photophobia
Blephurospasin
Discharge
Foreign body sencation
Pain, photophobia and blepharospasm is seen if there is
comeal myvolvement,

Types of Discharge

Depending upon the etiology of conjunctivitis, there can be

different types of discharge: BCVA

o Bacrerigl is Muco parulent / Moderate puralent / Severely
Purnlent. (in gonococcal infection)

o Chlamydial is mucopurulent

o Viralis watery in niture.

o Allergic conjunclivitis 1s watery,

On examination

o Redness: Itean be of o types

— Ciliary congestion: Mainly seen in comeal
involvement, glaucoma. uveitis

~ Conjunctival congestion; I only compunctival blood
vessels ure inflamed. it is branched

—» lusseen i all comjunctival pathologies

Chemosis

Follicles

o Papilla

Subconjunctival hemorrhages

o Pscado membrane true membranc

e Pathologically conjuncrivitis can be classified as:

o Follicular — Charactenised by the aggregations of
Iymphoid cells. The maximum aggregation is observed in
the fornix region. However, this aggregation is only in
tymphoid tissue,

o Papillary — Epithehal hyperplasia along with
nggregation of lvmphocyle and plasma cells is observed
along with the presence of a blood vessel at the centre,

@) Important Information

*  Adenoid tissue develops only after 2-3 years ofbirth. So,
no follicle is present in the neonates,
s Guntpapilla > 1 mm




Treatment

o The various treatment methods depending upon the etiology
of the conjunctivitis are:

Bacterial - Antibiotics

o Chlamydial - Antibiotics

Viral - Antibiotics are given in this type 10 prevent

secondary infoction

o Allergic - Anti-allergice / Mild steronds

Types of Conjunctivitis 00260

Acute Bacterial Conjunctivitis Ciliary congestion
*  Most common causalive organisms: Staphylococcus aureus,
Streptococens pneumoniis, Haemophilus influenzie
o Chinical features — The signs exhibited by patients suffering
from this type are the same as the genaeral signs of
conjunchivitis which iclude redness, pain, photophobia,
discharge, ¢lc.
o Treatment-Antibiotics
a In scvere cases hke gonorrhes 1t can lead to comeul
mvolvement, corneal perforation - Starl sggressive
treatment with 3rd generation cephalosporins,
« [Investigntion - For investigating the causative ngent of this
type of conjunctivitis the following strutegies cun be used
o Microbiologically (staining and culture)
o PCR (most iccurste)
o Immunofluorescence microscopy
o Biopsy

Chemosis

Congestion in palpebral conjunctiva

23 £=

Conjunctival congestion Subconjunctival haemaorrhage




* Gonorrhea s the most dangerous infection in chaldren.
o If there is systemic involvement, start 3rd generation
cephalosporing.

Pseudomembranous Conjunctivitis R

* Signs - The signs exhibited by patients suffering from this
type are the same ns the general signs of  conjunctivitis
which include redness. pain, photophobin, discharge, ctc,
However, a charactenistic sign of this type of conjunctiva is
pseudomembrane  formation which is mostly made of
exudates and are adbering o the epithelial Eayer, The
membrane does not bleed on peeling,

e The different causes that have been observed tor
pseudumembranous conjunciivits are;

o Bactenal Canse

-+ Mild Diphtheria

~» Streptococeus hacmolyticus

-» Staph uureus

-+ Gonococeus

Vil cause

~» Severe Adenovirul

—» Herpes simplex
o Chemical irnitants
e Ligneous conjunctivitis: A type of pseudomembrune
conjunclivitis
o [tisa genetic condition where pseudo membrane is present in
different punts of the body,

Purulent discharge

1A



Membranous C onjunctivitis o Cause:
e In membranous conjunctiva the membrane hleeds on o Bactenal:
peeling. = Preumococcus
o Signs - The signs exhibited by patients suffering from this —» Heemophilus
type are the same as the general signs of conjunctivitis o Vinl:
which include redness, pain, phoiophobia, discharge, ete —» Enterovinug—70
ulong with inflammatory membrane formution, —s Coxsackie—24
o True membrane bleeds on pecling. = Echovirus—34
« C e - Corynebacterium diphtheriae has bt‘:cn observed as a - Adenovifus
TR gy fqmmpmu conjunctyitis, e The various causes which can lead to subconjunctival
« Treatment - Anti-diphtbenin serum has been found to be haemorrhageare:
effectiveasa reatment method in this type of conjunctivitis '
o Trauma

o Hypertension (Measure blood pressure 3 times a day)
o Foreign body

o Conuet lens

o Bleeding diathesis

Pertusis (Any cause of severe cough)

o

Truchomn e
o lrachomu is the chronic conjunctivitis i children which 15
caused by Chlamydia trachomatis, 1t has different strins
whichare A, B, Ba, and ' stoain,
o Trchoma is the world's leading cause of preventable and
frreversible catise of blindness.
o Chlamydin can be involved in:
o TRIC: Trachoma inclusion conjunclivitis
—» A, B, Ba, Cstrains in children
—+ D to K strains in adults {adults inclusion conjunctivitis}
<D to K strains alse known gs swimming pool
comjunctivitis (adenovirus can slso cause swimming
pool conjuctivitis)
o LGV; Lymphogranuloma venereum for which the strains
arelL1L1213
e Commonin 1-9 years of age,
o Trochoma has two stages of infection: The sctive
inflammatory stage and the chronic cicatricial stage

Angular Conjunctivitis

This type of conjunctivitis involves 2 cantha along with excoration
of the skin
o Cause

o Moraxelln axenfeld

o M.lacunata

In the Active infammutory stage:
*  Signs: The signs are tiching and mucopuralent discharge.
o  Onexumination:
o Follicles (sago grain like follicles) on the upper palpebral
conjunctivis and upper Timbus (Herber! follicles) are

o M. caturrhalis
< observed.
o Staphaureus oiiy o sgh
o Comeal vascularisation can akso occur which is known as
o Treatment

pannus ind forms rete ridges.

o Comeal epithelinl defects are also seen in this stage and
papilliary reaction also present,

o Inthis stage there is both papabiary and follicular reaction

o Antibiotic eye drops
a Zang oxide solution: It mhibits proteclytic enzymes

Hemarehayic Conjunctivitis

* Signs - The vigos exhibited by patients suflering from this
type are the same as the genersl signs of conjunctivitis which
inclode redness, pain. photophobia, discharge, etc along with
subcomjunctival heemoerrhages,

Chronic Cicatricial stage:
o Signs In this stege follicles in the upper palpehral cause
scarring which is known as Arit's line,




o Scarnng also oceurs in the upper limbus and is known as the
Herbert's pits.

* Pannus s also seen

* Type IV hypersensitivily reaction

o Cicatricial entropion, Trichiasis ind Comen opacity ure also
observed.

* WHO Grading
F - Grade 1: = 5 follicles in the upper palpebral
1 - Grade 2: Inflammatory
S Grade 3 Scaring
T-Grade 4: Trichiasis
O - Grade 5: Comeal opacity
o Complication - Cornea) ulcey which lnter leads o opacity.

Pathology of Trachoma
o Follicularand Pupillary reaction
o Intracytoplasmic inclusion bodies
o HPbodics - Halbersteidter Prowasck

Investigation of Choice

e PCR(I0C)~by tarsal and conjunctival sceaping
*  Mceoy cell calture

* Giemsastammg - HP bodies

Treastment
o |he treatment method for trachoma 13 abbreviated as SAFE
strategy, which are explamed as follows
o Surgery- (for trichiasis and entropion) Bilamellsr Tarsal
Rotation
o Antibioties = Azithromycin (20 mgig in children and
1wk inadulis), Tetracychine (1% ointment)
o 1% tetracycline is less effective than azithromyein.
o Ithas poor complisnce
o Inchildren it can lead 1o 1ooth staning,
o Facial hygiene
o Envirommental cleanliness

@; Important Information

» Factors to employ the SAFE strategies inan area nficcted
with trachoma are:
o The prevalence of Trachoma follicles is observed in |-
9 years old children and if it 15 in more than 102 of
children
I the prevalence 1 5% 10 1024, then only FE stralegy
wsemployed.
If the prevalence is less than 5% then no action is
taken,

[

@; Important Information

S - Surgery

A - Antibiotics

F - Facial Cleanliness

E - Environmental improvement to reduce fransmissson

Additional Question

Q. What drug is of choice for blanket therapy oftrachoma?

Ans: Azithromycin
Other drugs that can be used for trachoma: Doxycycling
and Erythromycin, Sulfacetamide eye drops

10N



Panuus

Infiltration of comea iz v = =xtend beyond
the area of infiltration

aheed of vesses

Progressive Fannus Regressive Pannus

Arlt’s line

Herbert's pits

Ophthalmia Neonatorum o
*  Alsoknownas neonatl copjuncuvins

o Conjunctivitis within | menth ofuge

Causes
Chlamydiatukes
Gonorrhosa (mumfests m 1" week)

-3 weeks to manifest) - Most Common

Most Dangeross

Herpes simplex virus 2

Staph aurcus

H. influenzae

Chemical conjunctivitis (within 24-hour manifest)

* NLD obstruction

o Chlamydis, gonorthen, HSV occurs due to vaginal delivery

-

Side Note

e A most common cause of chemical conjunctivitis is 1%
AgNO, which is given in both eyes in case the mother has
Gonorrhoa, (Creed's Method)

Prophylasia
e weatment provided in this case are
o % AgNO,

* Povidone lodine

o Erythromycin

o IM Single dose benzyl penicillin - For gonoerheal infection

e HSV infection can have systemic mvolvement hence il is
needed to be trested vigorously.

o Investigate, do PCR and cheek for any encephalitis In any
small children

Virnl Conjuncrivitis

e (ause:

> In 90% of cases of viml conjunctivitis, the cause is
Adenovires, However, it is also caused by ofber viel
conditions like:
COVID-19 (Acute tollicular conjunctivitis)

> Herpes simplex
Systemic viral illness (Measles, Mumps, Varicellu)

Molluscum contagiosum- it is mainly caused by varicella

ZOoster
Aders Vsl
G = e v
Fullinular T [ O Hesumnd
Coapuwtiving | [(Mwry e | Fesdermr Kevau | | Comguscrivitin
o | Curgi

| Adeso Vina |
AT

v
Ee—
Cuzmupetivifin |

Clinical features:
Redness - Conjunctival congestion
Pain (Of comes s involved), all other features of
conjunctivitis

Watery discharge

Sub-conpunctival haemorthages
Preauncular lymphadenopathy

Comenl involvement and Xeratitiy

* Treatment:
o Antivirals only i case of HSV
Antibiotics to prevent secondary bactenal infection



Viral conjunctivitis

“-—r:—ﬂ']!lil.'

Ophthalmia Neonatorum

Preauncular Lymphadenopathy

Neonatal Conjunctivitis Molluscum Contungiosum

o Molluscum Contangiosum : It is viral mfection caused by
POX Virus,
o Waxy-umbilicated nodule are seen.
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Across ™
3. Allergic conjunctivitis treated with eyedrops. o ]
4, Agrowth on the conjunctivais B |
AEE | | T 0 0 0
Down - | -
1. Aninflammation of the conjunctiviis ; - - -
2. The bacterial conjunctivitis trested with  eye drops or - -
omtment. - =
- -
Crossword Puzzle2 |
L] |
T ] . e e
(| | [ ] I il [ —
| 0 L4 0 | Acrosy )
| | 3. Stromais atype of .
=] 5. The number of conjunctival epithelial layers s
—
- Down
=l I Blood vessel supplying tothe bulbar conjunciivis
- 2. Atypeofdischarge inbacterial conjunctivitisis .
EEEEE B 4. The tissue m aneye having a lymphatic supply is s

Across
2. isthe nume of the membrane that covers the eyeball's
front surface and lines the eyelids inside.
3. Agrowthonthe conjunctivais |
4, The function of the conjunctiva is to protect the eye from
and foreign bodics.

Down
I is a common condition that affects the conjunctiva.
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Allergic Conjunctivitis

LLAL IR
o ltisa form ol ocular allergy that primarily presents ieritation
andd excessive wiltering in the eyes due 10 immunoinducive
ugents,
s Jtcun be acute, seaxomal, or perennial allergic reaciions
I'de types of allergic conjunctivitis are vernal kKerato
conjunctivitis, stopic & phlycenular keratoconjunctivitis
Fhilyetenular Conjuncrivitis (LR
o Allergy caused by endogenous untigens— Staphy lococcus
aureus and tuberculosis infections.
o Presents watering and itching

o Chamcteristic of phlyctenular conjunctivitis— nodule of

phlyeten near the Hmbus and conjunctival congestion

o Involvement of cormen leads to o fascicular uleer, which later
develops mto nng uleer.

e tise typed hypersensitivity reaction -« treated with steroids

« antibsoties, such as

due 1o infection

* Recurrence of PC

Letrne)

Vernul Coajundtivitis (o2

o ltisatype | hypersensitivity reaction caused by exogenous
ullergens, such as pollen, dust, etc

o ltisalsoknownas Spring Catarth

o Common in surmmer and male children

e Presents itching, watering, and ropy discharge containing
mucin

o It does pot develop follicular reactions but only pupiflary
reactions.

Three forms of vernal conjunctivitis
Three forms are palpebral, imbal and mixed.

Papebral form
o It is chamelerised by papillary reaction with cobblestone
appearance

CONJUNCTIVA PART-2

Limbal form

It develops horner trantas spots: white dots containing
cosinophils

When it involves the comea, it forms the cupid's bow, also
known as pseudogerontoxon

Limbal vernal

=

Tranta's dots




@ Important Information

e Getontoxon is apother manee for arcus seailis. The
epithelinl Jesion in veral conjunctivitis appears like
arcus semlbis. Hence the name.

o Laler stages lead to shield vlcer: deposstion of mucus and
calctum phosphates m micro-erosions

e Maxwell Lyon's sign 1s a pseedomembrane formed due 10
excessive deposition of mucus on the papilla.

o ltcan lead to Keratoconus due to robbing

Treatment

* Aptialiergics:

Oloptadine and azelastine: Mast cell stahilisers and

antihistamines

Mist cell stabiliser

sedoctomil sodium

Antihistamines: Apenastin and bepotastine,

o Topical steroids © Fluorometholone and Ioteprednalol
etnbonate, when others do not work

*  Acctyleysteme 1o dissolve mucus

Sodium cromoglycste and

Atople Keratueonjunctiyitis

o Common temperate regions ind winters.

o Predomimant inadelts with no gender predilection.

Findings in Atopic keratoconjunctivitis

«  Shield cataract

* Dennie morgan folds: Skin folds under the eyes due 1o
cxcessive rubbing.

e 5m

o Madurosis: Loss of'eyebrows and eyelashes.
¢ Hertoghe'ssign: Loss of larerzl one-third eychrows

Treatment for atopic Keratoconjunctivitls

In case of severe allergic resctions: Immunomodulators such as
cyclosporinand caleimeurin inhibitors, such as tacrolimus
Sidenotes:

Other causes of Hertoghe's sign

o Leprosy

o Myxedema

Xerophthalmia W02
It 35 & spectrum of ocular diseases due to Vitumin A deficiency.

WHO grading of xerophthalmia

The grading helps determine the severity of the condition. The

signs are denoted by X and a subseript, They are

X.—= night blindoess / nyctalopsa; the earlicst sign

X, — cunjunctival xerosis

X, —+bitots spot

X~ comeal xerosis

Xy, -+ keratomalacia in less than one-third of the comea

X~ kerntomaloeie in more than one-third of the cornen

(keratomalacinis hguefactive necrusis of cornea)

X, —+ comes scarming

o X, —+ xerophtbelmia fundus — white spotted tundus and
decreasedamplitude in electroretinogram

Q. why do we see decreased amplhitude in ERG?

Ans. LRG represents the activity of layers of reds and cones.
Since xerophthalmia affects rods and bipolar cells, ERG
showsadip inamphitude

Side notes:

More ahout bitots spot

Bitots spot: 15 keratinised epithelio and infection by

Corynebacterium xerosin, It s more common on the temporal

side.

e



Pathologienl changes in verophithalmia
* Lossof gobleteells
*  Squamous metoplasia with kenitimsation,

Ireatment for xerophithalmia

» Child more than one year: One lakh [L of vitamm A on the 0,
17, und 14° day

o Less thun one veur Helf the dose

o Orul: Double the dose of injectival vitamin A.

Local treatment for seroplithalmis

e Intense lubrication: Eyedrops containing methyloellulose
denvatives or sodsum hyaluronate

¢ Retinoic neid

Side notes:
Sidenoty; Causes of Hemeralopia:
Causes of nyctalopia o Central corneal opacity
o  Xecrophthalmmas o Centmallenticular opacity
*  Redinitiy pigmentosa o Congeniwl absence of cones
* Highmyopia
e Latestuge of primary open-angle glancoma Mezov's phenomenon
« Congenital stasonary night blindness (CSNB) Pale fundus restores {15 appearance when u person suffering
* Chorowdal dystrophy: choroideremia and gyrate atrophy from Oguchi's disease stays in darkness for about an hour, The
cause of the phenomenon is the overstimulation of rods,
Plerygium B33 IN
Side notes:
Two forms of CSNB
1. Fundus alhi punctatus: night blindness with white spots m
the fundus It is comjunctival degenerstion characterised by triangular
2. Oguchi’s disease: night blindness with pale spots on the fibrovasculer subepithelial ingrowth of bulbar conjunctiva over
fundus the limbus. It ocours commonly on the nasal side
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Canses

e Exposureto UVB rays

Sidenote:

What else does UVB cause”

In addition to pterygium. it can couse phot ophthalmia, also
called snow blindness — UVB rays reflect of the snow and
cause comes] epithelial erosion.

Clinical fentures

* Cosmetic problems

*  Astigmatism

* Diminished vision when itencroaches on pupils.

Histopathology
o Elastotic degeneration of conjunctival stroma (similar to
pingucculs)

Structure of Prery ghal Formution

o Body: part from the triangle’s base to the border of the pupil.

* Hend: apicul part of plerygium that protrudes into the pupil.
and

o Avascular halo: the region around the Lip: the destruction of
bowmun's b by lloprotemases.

o Stocker's line oceurs due to iron deposition neir the head,

Pseudo Preryginm
o Itisascarming thut appesars like plerygium.
«  How to differentiate it from plerygium?
o Glass rod lest: if the ghass rod passes through scarring, it is
pseudo-prerygium

I'reatment

1. Baresclera technique

* The recurrence rate after the bare selera technique is 30 to
40%..

e Mitomycin C. an anti-mitotic drug sdministered
preoperatively reduces the recurrence

2. Autografting

« [ltistha most effective modality

s Procedure:
Cut o portion of the conf va in the upper or supenor
temporal quadrant, ineluding limbal stem cells:

i
Stiteh it over the affected nrea; conjunctiva af excised region
regeneriles.

3. PERFECT
* It stands for Plesygium Extended Resection Followed By
Extended Conjunctival Transplantation

e It is o modified version of sutografling wherein the
conjunctiva excised is much lurger,
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Pinguecula 3y

It 35w yellowish-white mound near the limbus formed by
olastotic degeneration of conjunctival stroma

o [tiscommonly nasal,

* ltdoesnot extend on to the cornea.

Treatment

*  Notneeded: ifasymptomutic.

o Mild steroids or lubricants: if presents itching
o Excision is an option bul not preferable.

Dry Eyve 020

Tear Film

* ltisac d functions of any layer of
the teur film. 11 becomes # disease with the onset of ocular
inflammation.

o Dysfunction of any of the three layers of tear film causes
madequate volume, unstable secrotion, or dysfunction in the
lear.

dition caused by impei

Layersof Tear Film After Cornea
| Muein fayer: formed of gablet cells of conjunctivi — helps
spread tear over the ocular surface
. Aqueous layer: thickest layer: formed of lacrimal and
accessory kacrimal glands— lubnication.
3. Lipid layer: formed by meibomian glands — prevents
evaporution of tear.

L




Kerstocon)unctivitis Sieen [RUES]
Kemtoconjunctivitis sicen is the deficiency of the aqueous layer
o KCS + Xerostomia primary: Primary Sjogren syndrome

e Primary Sjogren syndrome + connective tissue disorder:

secondary Sjogren syndrome

Side note:

Ocular features of heumatoid arthritis
Rheumutoid arthnts is 8 connective tssue disorder, and its
associstion with keratocomjunetivitis sicen leads 1 secondary
Sjogren syndrome. Hence, patients with rhaumatoid arthritis
experience dry eyedisorder,

esn e

Clinieal Manlfestations of Dry Eye
¢ Burning sensation

o (Gnitty sensation of foreign bodics
*  Excessivemucus deposition

«  Diminished vision when precomeal tear film involved
o Tearmeniscus height lesser thun 0,25 mm

‘

e Punctate epithelinl keratitis

o Mucus filaments

Iovestigntion of Dry Eve Disorder
« Slitlamp examination

s

To visualise tear meniscus beight, which s the length of a
toangular cross-section belween lower lid margin and
comel

* Schirmer's test

Schirmer'y test |

It involves plocing Whatman puper No. 41 under the
lower lid for S minutes:

Wet length of less than S mm indicafes dry eye.

It measures both bosal and reflex secretion,

Schirmer'stest 2

Measures only hasal secretion using lopical imaesthesia

* Phenol red thread test

Yellow-colored thread is brought in contact with the eye for 15
seconds, und the length of the stain that turns red 1s measured
Less than 6 mm indicutes severe dry eye.

amrnmn



» Tear film break-up time

Uhey help visualize dead cells und mucus.

o 1tis the time taken for a dry spot 1o appear from the list «  Tear constituent
blink. Low levels of lactofernin mdicate dry eye
Less than 10 seconds indicates severe dry eye, o Tear meniscometry

Checek the tear meniscus height
* Improssion eytology
Measures the number of goblet cells,
o While Schirmer's and phenol red thread tests help « Tear osmolality measurement
dingnose aqueous layer dysfunction, TBUT helps Ahighvalue indicates adry eve.
dingaose deficiency in the meibormian and lipid layer

@’ Important Information

Treatment
* Rose Bengal or lissamine green staining Freatment is either medical or surgical

« Lubricating eve drops containing methyleellulose Lacrimal punctal occlusion.
derivatives, polyvinyl alcohol with pavidone, or hyaluronate  ®  For temporary measure Collagen plug that can be dissolved

derivatives. inafew weeks.
»  Acetyloysteme to dissolve mucus. Silicone plugs for prolonged occlusion
» Cyclosporin for inflammation * For permanent measure, thermal cautery of proximal
o Mansgement ofTid pathology canaliculi

- s



7 PREVIOUS YEAR QUESTIONS

Q. A patient presenting with diminishing vision i dim hight

with dry eves und roughening of corneal surfisce. Which ol

the deficiency can be associuted with it?
(NEET SEP 2021)

A lron

B. Protein

C. Retinoic acid
D, Nuein

Q. The dosage of Vitamin A in kemlomalacia in a 2-year-old
boy whois 12 kg weight is? (NEETJAN 2019)

AL Vitemin A <2 takh inoral, Iyt 20d, 14" day
B Vitamin A | Lukhinoral, s, 2nd 14"

C. Vitumin A: 2 lukhs inoral, Ist, 2nd, 3rd

D, Vitumin A: | lakh in oral, 1s1, 2nd, 37

Q. Which is the most seositive screening test for vitwmin A
deficiency? (FMGE DEC 2019

A. Serumretinol < 10 ug/decilitee

B. Betacarotene < Stuy /decilitre

C. Bitot's spots

D. Night blinduess

Q. Whatis the trestment of chodee for recurrent plerygium?
(FMGE JUNE 2021)

A. Simple excision

B. Observation

C. Excision with conjunctival auto graft

D. 'Treatment with Mitomycin C

Q. Herbert's pits areseen in? (JIPMERNOV2018)
A. Vemnal conjunclivitis

B. Atopic conjunctivitis

C. Gonococesl conjunctivits

D. Chlamydial conjunctivitis

Q. What 15 the term given 1o a condition with an extra Layer of
cilia posterior to grey line? (NEETJAN2020)

A, Tylosis

B. Madarosis

. Distichiasls

D. Trichiasis

Q. Phlyctenulsrconjunctivitis s seen doeto
(FMGE DEC 2019)
A, Postfungal infection
B. Allergicreaction
. Postprotozonl
1. Posttubereuloid

Q. A femule comes with 2-yenr history of contaet Jeny use
presents with eye pain, ieribition and foreign body sensation
Identify the diagnosis” (NEETSEP2021)

A, Trachoma

B. Giant papillary conjunctivitis
C. Sprng Catirrh

D. Acute follicularconpunctivits
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2. Common symploms im conjunciiviis. 1. The mest common conjunctivitis in summer and tropical
5. Testtodiagnose deficiency in meibormian and Tipid bryer regions

3. Theearlicst sign of xeropthalmia.
4. Modified version of autografting with almost zero recurrence.
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| 17—-' LACRIMAL DRAINAGE SYSTEM

ooy

Anatomy

o It consists of an upper lid and a Jower Lid with two puncta:
upper und lower punctum,

e Ihe upper and lower canaheuli jomn to form common
canaliculi which open into the lacrimal sac and open into the
nasolaceimal duct,

Suporcr canalodus

Physiology of the Lacrimal Gland o

o Tear is formed from lacrimal glind i.¢., accessory lacrimal
gland and main lacrimal gland.

o It lubricates the ocular surface, after Jubnicating some are
evaporated and sonie tears are drained.

o Blinking plays an important role in the drunage of the tear,

o When eyes are open, there s 4 negotive pressure in the
Incrimal sac. This leads to the expansion of the lucrunal sac.

* Due to the negative pressure and capillary forces, the tear
flows from the puncta o the canaliculus.

* Now when we close our eyes, duc to the positive pressure
developed in the locrimal sac it pushes the tear into the
nasolacrimal duct,

Typesof Watering ST
I N T
Over-production Over-flow

Causes  Anterion segment s Malposition of
diseuses like lucrimal puncta
conjunclivitis, » Obstruction
uveitis, keralitis, (anatomical) in the
glaucoma Dry eye droinage system
(paradoxical » Functional
witering) obstructions like

laerimal pump

fhiture
Symptoms of Lacrimal Blockage WL
The two main sy mptoms are,
* Epiphors

o Discharge : Any stagnancy can lead 1o infection which can
lead to discharge

Vs ]



On Examination sl

Meniseus Height of the Tear

Under the sint lamp, check the menscus height of the tear
film.

The height of lower menseus has inoreased (the nosmal
height (2 0.2-0 Lmm)

If there s dramage blockage il can go up to 0.6mm

Conjunctivochalasis

e It loose conpunctivi that s not properly attached
o ltcovers the puncta, and the tear cansot drain,
Lacrimal Puncta

Check for Stenosis of the puncla.
Malposition of the puncta like ectropion

Caruncle

Large caruncle which obstructs the punctia

Regurgitation Test
o Press the medial canthus g the sae ares, I there s ablockage
in the nasolncrimal duct, re gurgitation oceurs.

Investieation

Fluorescein Disappearunce Test

* Fluorescen is put m the eye and waited for 5w 10 minules —»
we dan't expect fluorescelnafter 10 mins,

o [If fluorescein is present, there s some drainage issue in the

U R Y]

cve

Flourescein Dsappesrance Test

Syringing

s, 8

_— / — /

Hard Gtop

o Hitisehardstop, then the canaliculiare normal

o I it 55 2 soft stop, then there 15 an wsue with the common

canaliculi or lower canaliculi

o If lower canaliculi are blocked, the waler regurgitiutes from
the lower punctis

o |f the comman canalicult ure blocked, it regurgitates from
both the puncta

ine does not reach the Suline reaches the throat

throat

Total obstruction of the
nasolacrimal doct

Pump is pitent, punctal
stenosis, Mild lacrimal
pump fatlura(mild), or
partial obstruction

Regurgitation from both -
puncia
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o It there 15 o hard stop with doubl of partal vbstructon oc
pump failure, or punctual obstruction, the Jones dye lesf is
done

Jones Dye Test M

e The primary test differentiates it from hypersecretion

o If fluorescein s present in the cotton test is positive and the
inference, the inference is that itis u case of hypersecretion

e Ifitisnegative, weperform the secondiry lest

o Fluorescein-stained saline mdicutes that fluorescen has
enteredd the sac and this suggests that the upper lacrimal
passage if normal

e Inference: There may be partial obstruenon of NLD disial 1o
the sav

o If no fluorescem is present in the saline, then the fluorescein
has vol entered the lecrimal soc. The upper locrimal passage

Normal DCG

has an obstruction

o There 15 eifber o pantinl physical obstruction of pump
fatlure

* The mmage shows the distended sac, obatruction in NLD and
filling defect S/O lacrimal stone

Dacryoscintiflography or Nuclear Lacrimal Scintigraphy
[CREY}
Posttive Negative o Luobelling the tear withn radiosctive substance
o ltisthe study of the flow of tears in phymologicnl conditions.
o Thisisthe 1OC foe lnerimul pump il ure

Dacryocrystography (DCG Test) 00/32:25

s Detailed study of the facrimal sa¢

* Themdiopague contrast is ethiodized oil

e The oil s injected into the canalicul| and the magmificd
unages are laken.

o Tumoursor stones i the sac e found using this method
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CT/MRIscan s
* Pathology of the lacrimal sac
«  Parannsal stnuses
Obstruction of Lacrimal Pathway 00:3%:1 5

Congenital

1. Nasolacrime! duct obstruction because of non canalization of
NLD

il Dacryocele

Acquired

I, Conjuctivochalasia

1. Lacrimal punctal stenosis: Primary (no punctal eversion) or
secondary (associzted with punctual eversion)

iif, Catlicular obstruction

iv. Dacryolithiasis: Any stone of tumor

v. NLD obstruction
Dacryocystitis DOMZ IS
o [Inflammanon of the lacrimal sue
Inflammation of L.sae

Congenital
Clagsification Acute

Acquired

Chronic

Congeaital Drcryocysfitis Crsa]

- r

o Canses:
o Non-canalisation of the NLD just above the valve of
Hasner
* Symptoms:
o Chill with Epiphora or discharge

Investigations:

o Fluorescein disappearance
Reguryitation jest

Differential Dingnosis:

o Congenital glaucoma

(highly specific) test of

o Neonatal conjunctivitis

o Punctal atresia

Treatment:

o If the patient is less than 9 months, Crigglers massage is
done. Maximum suceess of Crigglers massage is within 6
mantha ol age

If the patient ts greater than 9 months, probing 18 done
Success rite s Gl |8 months (2yeurs)

o Ifthe child 5 older than 4 years, DCR (dooryocyssorhinostomy )
surpery s done

Another new modality of treatment s intubation and
balloon dilatation of NLD.

-
@, Important Information

Typesof DCR:
e External DCR : Incision fine is made below the medial
canthal line along the medial crest
Scar 15 scen
Endoscopic Endonasal DCR

Fapoors) : serive

W Arvy

-




o Endonasil Laser DCR

Conparison of Rhiaosmomy slee 81 sugery
*  Trans canalicular lsser DCR

* Laser psed 15 diode: 980nm or Helminm-YAG laser

Congenital Dacryocele ka0

*  Amniouie fluid and mucous is umpped in the lagrimal sac due
to imperforated Hasner vilve.
* Symptoms.
o Bluish cystic swelling
o Epiphom
*  Treatments:
o Antibiotics
o Probing if needed Usually, resolution tsseen

Acute Acquired Dacryocystitis
* Symptoms.
o Epiphor
o Discharge
a All signs of inflammanion hike redness, pan and
lendemess,

NS00

* This scute inflammation may lead 1o lnenmal ubseess or pre-
scpltal cellulitis

o If any drimge is done, it may lemd 1o Lacrimml fistla
formution

* Fistulaopens onthe skin

* Treatment:
o Conservative treatment with Antibiotics/ anti-
mflammasory
o DCR

Chronie Acquired Dacryocystiti

& Moce common in femalkes than males.
o MCactiology: Staph aureuy

o C/F:epiphoru, discharge and mucocele

LLE T )

* Sequelac:
o Mucocoek formation can lead w Pyococke formation
which can lead 1 lacrimal fibrosis

* Treatment:
o Treatment for scrimal fibrosss is DCT(Dacryocystectomy)

14A4A



Canaliculitiy 00,5800 Treatment

* Broad- spectrum antibiotics

o Canaliculotomy: give lineur incision and curettage the
concreations

@; Important Information

e Hefore any intrpocular operation for cataract or
glaucoma, if there 15 any doubt regarding blockage in
lacrimal draimage system o if there |s any infection,
procedure will not be done till the it is mansged as there

Cuauses will high ch of int lar infection leading to

* Actinomyces Ismeli : Anacrobic gram positive bacteria endophibalmitis

* Herpes simplex virus

Symptoms

e Pouting of puncta (Hallmark of canaliculsiis)

o Coneretions inside canaliculi — that gets complicated as
camalicular obstruction and scarring,
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7 PREVIOUS YEAR QUESTIONS E

Q. Lacrimal gland is supplied through parasympathetic system. Q.

A 3-month-old baby presents with mucous exuding fromeve

It 1s supphied by which gangion? (FMGE DEC2019) on pressing the lacrimud sz¢. what treatment should be given?
A, Cilaary gunglion (FMGE JUNE 2021)
B. Otic ganglion A. Lacrimal sac massage
C. Prerygopalatine ganglion B. Syringing
D. Submandibulor genghion C. Probing

D. DCR

Q. In canulicular blockage, which w true sbout Jones test

fincimgs? (JIPMER MAY 2018) Q. A S-year-old child p with chropic epiphora. what 15
A. Fustiestpositive, second test negative the neat step of management” (FMGLEJUNE 2021)
B Firsttest negative, second test positive A, Lirerbmal sie minssage
C. Both positive B. Tarsal fracture
D. Both negative C. Locrimal probing

D. Dacryocystorhinostomy
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Ihe following bones form the orbit;

Rool * Frontal bone
Lesser wing of Sphenoid bone

Zygomitic bone
o Greater wing of Sphenoid bone

Floor * Zygomatic bone
o Maxillary bone
o Palutine bone

Frontal process of mexillary bone

o Lucnmalbone

Cribriform plate of ethmoid sinus
(Lamina papyracea)

* Bady of sphentod

Lateral

Medially

o The wenkest wall of the orbit is the medial wall due 10 1the
cribriform plute of the ethmaoid.

* Blowout fracture {fracture due to blunt truuma) means
fructure floor of the orbit.

o The weakest part of the floor is the posteromedial part,

Flasures and Structures Passing Through them 00828
The capacity of the orbit is 30cc,
The shape of the orhit 1s quadnlaterul or pyramidal.
Mediul wall are parallel to each other
The angle between the medial and latera] walls of the orbit is
45 degrees,
o [Itisadivergent orbil.

Banes Forming Orbit midis2

Superon

Supraoratal orbital fissure

*  Superior orbital fissure is present belween the Jesser wing of
sphenoid and the greater wing of sphenoid

o Inferior orbital fissure is formed between greater wing of
sphenoid and maxillary bone

Ch 7o)



* Orbitl fissure 15 the part of the roof

* Supmorbitul notch; Penbulbar ancsthesin 1s given through
this

« Superior orbital fissure: A bony cleft found at the orbital
apex between the roofand laterl wall

« Structures passing through the superior orbital fissure
are

Oculomotor nerve,

Trochlear perve,

Ophithalmic division of the trigeminal nerve (with its

frontal, lscrmmal, and nasocthary branch),
o Abducens nerve
o Theophthalmic veins{supesior and mferior).

« lnferior orbital fissure: [t s defined as a space between the
lateral wall and floor of the orbit

* Structures passing through the Inferior orbital fissure
are
o Maxillary nerve and its zygomatic branch,
o The ascending branches form the plerygopalatine

ganghon,

* Opticforamen

« Structures passing through the Optic foramen are
o Theopticnerve
o Theophthalmic artery.

a

©

o

Annulus of 2en
1. Originofall 4 rectimuscle

Orhital Fascia [CECRES
o Ithas two types:
o Periorhital fascia - Penorbital fascia provides lining 10
the periostewm.
o Bulbar fascia ska Tenon's capsule- Bulbor fascis forms
the extr | e sheat!

o Bulbar fascin gives rise to medial and laternl check
figaments, which help the eyeball's horizontal stability or
nteral stability,

o The suspensory hgament of Lockwood (forms the tascial
sheath of all extraocular muscles except superiors,)
provides vertical stability and prevents downward
displacement of the eyeball,
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Surglcal Spaces of Eyeball

Surgicol Spacves
e Subperiontonl spmie

Extrconal space

Tntrsconal spacc

Peritmilbar Etjoection

o Intraconal surgical space is within the muscle cone
o Retrobulbar injection are given in intraconul space.

o Extraconal surgical space - Peribulbar injection are given
here.

* Subpeniosteul - Below periosteum

* Sub-tepon surgical space is between the tenon capsule and
the eyehall,

Proptosis

* Itisthe protrusion of the eyeball.
» |f the distance between the laternl orbital margin and the

apex of the cormen is more than 2 1w or the difference

between the eyes ismore than 2 mm,

Phosi by exophihal ter

Hertel's exophthulmometer is used inadulls

Luedde exophthalmometer in children,

Naugle exophthulmometer - Non uxml propiosis

LLAER])
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Clinical exumination of the orbit

A) Inspection

« 2globe position

o Propiosis (Axial forward Protrusion of the globe)

o “Nafziger Test” - Stand behind the patient & elevite the chin
ofthe putient

Eye owtside suprmorbital nim is protruded eye.

* Looking fromabove

* Brngupper & Lowerorbital margins in the same plane




¢ Look whether the cornea is coming out of this plane

*  Worms view - secing patient from front

Classification of Proptosis

Proptosis 53 ¢ lassified based on the following three conditions:
* Pamful'Painless

* Unilsteral/Bilaternl

o Axial/Non-axial (Dystopis)

Pseudoproprosis

o Lye is not protruded, distance between Interal & orbital
margin & apex of comea is nommal.

« Butstill on looking one eye is nommal & other is protruded

Causes of Pseudoproptosis

Thereare vanous causes of Pseudopropiosis, which are oy

e [Highmyop

o Eyehdretretion
Normmal position of upper eyelid - just below limbus 1e.,
covering 2 mm of corpea
Lower eyelid just touches the limbus
Evebd below normal level is ptosis & sbove normal level
1s catled retracton

o Contralateral prosis
«  Contralgieral enophthalmos
« Shalloworbi
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Thyrold Eye Disease 062150

*  Alsoknown as Gmve'sophthatmopathy,

o Thyrowd eye discase (TED) s am astotmmune disease

o Thyrokd eye disease is more comman in females.

e Thyroid eve discase patients can have cuthyroidism,
byperthyroidism, or hypothyroidism

o Most cammon causes of propiosis is TED in adults

Children

|
[ I

U/L Proptosis B/L Proptosis

Orbital Cellulitis Neuroblastoma

Clinleal Fentures
* Proptosis
Itcan be UL/BL. Painful/Non-pamnful/ Axial/ Non-axial.
* Optic ncuroputhy
* Myopathy
o Soft tissue sign
o Lidsign,

Pathogenesis
o Thyrowd eye discase (TED) 15 an autormmune discase caused
by antibudies agamsi thyroid gland cells & orbital fibroblast

Itcunses inflammation of the extroocalar muscles

i
It feads 10 the mifiltration of mAsmmustory cells
|

:
The multiplication of adipose cells results in increased
secretion of GAGS,

¢ There s more pressure inside orbit { normal eapucity -33 cc)
te., orbital pressure which will push the eve oul causing
proploss

o This will also press on optic nerve leading to compression
optic neuropathy,
Optic neuropasthy will manifest as all the sign of optic nerve
disease

Treatment
Thyroid eve disease can be treated by the following
o Systemuc sicroids.
* lmmumosuppressors
foclizumab — L6




o Infliximab — TNFa
o Adalimumab ~« TGF
o Teprotumumah
* Radiotherupy - Anti Inflammutory role.
® In very severe cases, surpery s performed, (decompression
surgery).
o In decompression surgery, the deep laternl wall of the
orbit s broken first,
o Followed by medial
o Infenor
o Luterul
« Myopathy (Restricied myoputhy )
o Clinical features:  Symptoms in myopathy patients ure
Diplopta ond Squint eye.
o Treatment: Myoputhy cun be trested by Squint surgery,

Q. Which 14 the first muscle 1o be mvolved?
Ans: Inferionrectus
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Sequenes of mascls invalvament

Q. Last muscle to involve
Ans: 10~ Inferior obligue

Q. Which purt of the muscle is invoived?
Ans: Belly of muscle

Q. First defoctive movement detected in thyroid?

Ans: Elevation due to fibrosisof IR

* FDT—Farce Duction Testis used to check fibrosis

o In o patient with defective clevetion, superior rectus is

held with a forceps and moved upwards, [T it moves along
with forceps easily, it indicates superior rectus palsy. £ it
is stuck even with forceps movement, i indicates infenor
rectus fibrosis.

Soft Yissue Signs

* There can be conjunctival congestion; Called as the
Goldzeihersign.

* There can be chemosis (conjunctival oedema), called the

Enroth sign,

There can be Superior imbic kerstoconjunctivitis-

Itis o feature of tryroid eve disease.

There can be mucous deposition.

Totreat this condition, adrenaline eye drops canbe used.

Acetyleysteine eye drops cun also be used to dissolve the
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CONS

Complications: Exposure Keratopathy

Lid signs

Lid retraction: Dalrymple sign,

Dueto fibrosis of TR, there is rebound action of LPS & SR
Lidlag: The Von-Graefe sign.

Decrensed (requency of blinking: Stellwag sign

Mobius sign - difficulty Inconvergence

N - No Sign

O — Only sign — first — lid retraction

§ <+ Seft tissue involvement

P~ Proprosis

E—EOM (Jed convergence mobius sign)
C — Corneal involvement

S -+ Loss of sight —« Optic Neuroputhy

Treatment: Recession of overacting muscle and resection of
underacting muscle,

Recession of LPS

* D Decompress surgery

* S —Squint surgery

e L— Lidsurgery

o The Rundie curve is used 1o study the severity of Thyroid eve
diense

Rendle Curve
Severlty & /7 \ Stadiec hase
of TED & ‘
o g \
Time

Kocher's sign is a condition when the patient's evelkls are
wide open, giving the patient the sppearance of staring too
mtently ateverything they see.




Enroth Sign

MRI Thyroid Myoputhy-Tendons spured, only belly of
muscle is Involved
CTScan: Thyroid Myopathy

Orhitad Cellulitis
o Itismflammution behind the orbitul septum

o as

o Pre-septal cellulitis seen more commonly m children

o [tean occur due o any insect bite, mild truuma

Actiology of Orbital Cellulitis

he following point describes the underlying causes of orbital

cellulitis

o Sinusitis; Ethumord Sinusitis

o Dental cause

* Dacryocystitis

* Endogenous cause : Septicerma

o Exogenous ciuse: Inflammation & infection in orbit due (o
some trauma like fracture or surgery of orbit.

Etiological Agents

I'he various agents causing orbital ceflulitis and Pre septal

cellulitis gre

o Stuphylococens aureus infection (most common)

o Streplococcus pyogenes infection

o Haemophilus infection can lead to orbital cellulitis (most
common in children)

o Fungal- Mucormycosis

Clinical Features
Following are the features o identify (he cases of orbital
cellulitis

¢ Unilateral proptosis

o Painful Proptosis

* Restriction of eye movements due 1o proplosis { No nerve
mvolvement)
Decreased visunl scuity

o Lidoedema/ Conjunctival congestion / Clemosis

o Fever, Weakness, Malaise

Complications
Orbital cellulitis, iFnot treated carly, can leid o
* Discodema




RAPD due tooptic nerve dysfunction

Cavernous sinus thrombosis

o (RAO/CRVO (In case of fungal imfection i¢.. Mucammycuosis )
Intrzorbital ubscess formation or periorbital abscess
formation.

Orbitul cellulitis is un emergency - Immediately patient is

achmitied and st with TV antiblotic because risk of

mvolving cavernous sinus
6th nerve is fint involved in cavernous sinus so potient
present with U/LOC, check abduction in othereye.

o

Investigation

The following two techmques are used 1o dugnose orhital
cellulitis:

* Computed tomography

= Magnelic resonance imaging

Treatment

Orbital cellulitis can be trested by giving

o Intravenous antiblotics can be given (o trest arbital cellulitis,
e Empirical therapy treats orbital cellulitis by giving

Ceftazidime, Vencomyein, and M fazole.

~
@) Important Information

o Any mflammation in the front of the orbital septum 1=
cilled Preseptal cellulitis, 1t s more common m children,

o The risk of cavernous sinus thrombosis 5 known as an
ocular emergency.

Rhino Orbital Cerebral Mucormycosis 010240
Infection
* Inmmunocompromised patients, imhalation of mucorspores

can lead 10 Rhino orbital cerebral mucormycosss,

Clinical Features

There are certain featuses with the help of which rhino orbital

cerchral mucormycosis can be identified.

® Itissimilarto orbital cellulitis,

* Black fungus 1s called so because 1t causes bssue schema,
Icading o tissue necrosis.

* Thereisarisk of complications like CRACQ and CRVO.

Treatment

Various medications are used to treat thino orbital cerebral
mucormycosis, such as

* Intravenous amphotencin B

* Intravenous Pesacomzole

Cavernous Sinos Thrombosis

Hypoptyin
Fitustary Gland)

Olssmrvanas Narvm (O34 34,

Fort s Merve (N rol\

Optmradme Sevw DH VL,
Atshanet Pwrve (L4 V1,

Mailtaly bwiws 104 Y3 / o (2> Ay

* The first gign of cuvemous sinus thrombosis 1s 6th nerve
palsy as it is present inside body of sinus,

Clinical Features

* Gthnerve palsy can be seen.defective abduction.

o Total restriction of eye movements can be seen due 1o the
mvelvement of 3,4,6 th nerves.

*  Sth nerve sensory supply is also affected. resulting in blink

reflection loss.

Absent light reflex and absent sccomodation reflex

Biliteral painful proplosis is seen,

Bilateral papilledemal swelling of the optie dise)

Mastoid tenderness 1s also seen,

Treatment

Totreat this cavernous stnus thrombaosis

* Intravenous antibiotics are given.

o Intravenous anti-mflammatories are given,

Superior Orhital Fissure Syndrome o

o Superior orbital fissure syndrome (also known as Rochen-
Duvigneaud syndrome) is a collection of symptoms caused
by compression of structures anterior to the orbital apex.




* Nerves passing through superior orbitl fissare will be
wffected s superior orbital fissure syndrome causing
infection gnd inflummation.

Symptoms

s Ophthalmoplegia - The eye cannot perform conjugate lateral
gaze

* Proplosis is bulging one or both of your cyes from their
natursl position.

* Loss of comeal sensation is observed because 3, 4. 5, ind 6
nerves dre involved,

o [t is orbital upex syndrome when all these symptoms ure
associuted with optic nerve involvement,

Tolosa Hunt Syndrome W0

e It is o rare. idiopathic. non-specific granulomatous
inflammustion of the covernous sinus orbital, SOF or orbital
apes

Clinical Features

The clinical features associated with Tolosa syndrome are
o Diplopia (double vision or seeing double)

« Mild proptosis(Mild bulging of eyes)

* Pupillary movement 15 affecied.

Investigation
* CTorMRIscan,

Treatment
*  Systemic steroids and immunosuppressive drugs.

Lacrimal Gland Tumor Or108
« In this non-axial proptosis occurs, down. and nasal dystopia

Types
Itis of two types:

Refer Table 18.1

@) Important Information

o Pleomorphic adenoms and marked benign wumaors are
Epithelial benign laceimal gland tumoss.

o Pleomorphic adenocarcinoma, Mucoepidermond, and
adenoid cyst are examples of epithelial malignant lacomal
gland tumaons.

* An adenoid cyst 1s the most dangerous tumor and most
common,

«  Mogt common malignant tumor - Adenoid cystic,
* Most dangerous tumor - Adenoid cystic (as it spreads very
fast due to perincural invasion ).
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Meomorphic Lacrimal Gland Adenomn (INERT

o It is slowly progressive proptosis or swelling in the
superointeral evelid.

o Inthis condition, the lacrimal gland fossa develops 2 smooth,
firm, non-tender mass leading to inferonasal dystopia.

* ltmvolvesthe orbrtal part of the locrimal gland.

o Sshaped detormity of hd

Treatment
* An excision biopsy 15 performed 1o treat pleomorphic
lncrimal gland adenoma,

Lacrinml Sac Tomor
o [tisa superotempoml dystopia of the lacrimal gland.
*  Most common benign tumor - Papilloma

¢ Most common malignant tumeor - Sg cell carcinoma

Pulsating Proptosis
Etiology
o Carotico - cavernous fistula

LN EROH

o fistula + Intrucranal
I. Fracture Roofor orbit polsations
2 NF-1 \d
Transmitied
* Mosl e canse of pulsating proptosis is = fistula
Etiology

The vitrious causes of Pulsating proptosis are

* Curotico - cavernous fistula

It1s muinly two types

Direct fistula: 1t is between the carotid urtery and cavemous

snus,

o 75% ofthe cases are due 1o tragmi,

o lt1satriad of Pulsating proplosis. Chemosss. and Whoosh
sounds.




e Increased pressure in the cavernous sinus can lead lo
increased episcleral pressure leading to glavcomn. Venous
stass leads to antenal stasis causing retimopathy, and Antenor
segment ischemia results in decreased blood supply 1o the
cavernous sinus affecting function of 3,4, 5, 6thnerve

o Canlcad to Post-ganglionic Homer's syndrome.

o Congestion and stasis cause conjunctival redness and typicasl
appearance of dilated tortuous. conjunctival blood vessels
culled us Cork screw vessels cin be seen

e Investigation - CT scan und MRI are used W investigate
divect fistula
o Directsuperior ophthalmic vein seen

e Ireatment
technigue is used to treat direct fistula,

Balloon tamponade or coil embolisstion

Indirect fistula; It is between the meningeal branches of the

Intcmal carotid artery or External carotid artery with cavernous

sinus Le,, Dural shunts.

o Al he features are similir 1o direct but in minos form

o Investigation - CT scen and MRI gre used to investigate
dircet fistula

* Treatment: 11 resolves spontineously; no such specific
reatument 1 rcquln:d.

Intermittent Proptoyis

o It changes with head posture e g, if patient is |
isfinebut ifhe
coming oul.

"z
g supine he
ying laterally there is sudden feeling of eye

*  Orbital varices are chansctenistic features of intermitient
proplosis.

Orbital varices

1. Thin-wallad, distensible and low flow veins

2, Increased with Valsalva, Coughing, chunge in hend position
3, Itcan caleify und lead to Phlebolith formation

am~

Pre-contross, resting

o Investugation - CT shows ill defined mass
Treatment
Intermittent proprosss can be treeted by

o CO2 laser ablution techmique can be wsed
o Endovascular embolization
o Surgical excision procedure is difficult as it is very frisble

Additional Questions

Q. Most common intraocular malignancy

Ans. In children, retinoblastoma. and in adults, malignant
choroidal melanoma

Q. Most common mtra-orbital primary malignant tumour,
Ans. In children. Rhabdomyosarcoma and in adults, Lymphoma
(Noa-Hodgkin's, Beell type)

Q. What is the most common intraorbital benign tumor?
Ans. In adults-Cavernous hemangioma and in children,
capillary hemangioma™ dermoid cvst

Cavernous Hemangioma 0130

o Cavernous hemangioma is intraconal in Jocation and
encapsul

o Cavernous hemangioma is more common in middle-aged
fomales,

o Axul proplosis cin be seen dunmg cavernous hemangioma

¢ Treatment - Excision

ed, soitis eusily resected

p—



Rhabdomyosarcomsa

e It is a connective tissue tumour, but his the capacity 1o
differentiate ns muscle cells.
*  90% of cases are seen in under 16 year of children
« Pathologically itiscl 8
o Embryonul (MC but unditferentinted)
o Alveolar (aggressive)
o Pleomorphic
o Botryoid

013048

e

Treatment
To treat cavernous hemangioma, the following treatments can
be used:
o Chemotherapy- Vineristine, Actinomycin D,
* Radiotherspy « CT
= Avoid exentération

e s

Dermoid Cyst

Small chuld with 1CAbulge almost st the suture line.

¢ Itisochenstoma (normal fissuc at abnormal palee)

e [tispresentulong embryonic fissure,

«  Most common supero temporally — fronto zygomatic sulure

Treatment
o Surzical exciszon 1s done i Toto to treat the dermond cyst.

Capillary Hemangioma s

o Capillary hemangioma ts more comman i female children.

o Itisill-defined.

o Copillury hemangioma is also called strawberry noevus of
miancy,

* InCapillary hemangioma, nor-axial proptosis occurs.

Treatment

e Onl propranclol - Triamcinolone acetate can be given to
trewt Capillary hemangioma.

o Inmalesional steroids can zlso be given w treat Capillary
hemangioma

o CO2 laser resection

Sturge Weber Syndrome (IR0

o Itisa phacomatosis.
o ltisatriadof:
o Neevus flammeus
o Itdoesnot blanch
o Capillary hermangioma m the brain
o Glacoma (due 10 increased episclenl pressures ),

Optic Nerve Meningioma 053043

e It is a wmour from the meningoepithell cells from the
arnchnoid kyer.

* 2/3rd of the cases are secondary tumours and the primary 15
an extension from mtrcranial meningioma,

* 1/3rd unse independently.

e C in middle-oged femal

* Morecommon in NF-2




Clinical Feature

The Hyot-Spencer triad includes vision loss, optic atrophy,
und oplo-ciliary shunt vessels.

Proptosis- Late feature

Restricted up geze is seen due to involvement of SR.
Transient loss of vision can be seen (Gaze evoked smnurosis
fugax)

Temporal fossa fullness due 1o the hyperostosis of sphenoid
bone

Pathology

Psammoma bodies: Lummnated calcified stroctures ( Typical)
Optico ciliary shunts:

Blood vessels belween ciliary system and retingl blood
vessel,

Near the dise due to high pressure (in CRYO) - [t opens up
und is called optico-ciliary shunt

Itis not newly formed, vessels are there that openup

Investigation On doing un MR scan

The coronal section gives a bull's eye appearance.
In the axaal sechon, 1t gives the Tram Track uppearance.

e On CT- Tubularenlargement of optic nerve + Caletheation

Treatment - Observation

* Ifnot working, surgery isdone

Optic Nerve Glioma nann

o CGlial cells are all non neuronal cells of nervous sysiem like
astrocytes, oligodendrocytes, neuroglial, microglial,
ependymal.

o Itisslow growing and unilateral.

o Opticnerve glioma is a tumor of astrocytes

o Itisatumorof childhood

e Opbcnerve ghoma is more common in females

o Opticnerve ghioma is more common in paticnts with NF-1

o Clinical features- All features of optic nerve disease,

o Later when gize increases, il pushes the eye oul cuusing
proplosis.

* Pathologieally, pilocytic astrocytoma (Spindle shaped cells)
15 the most common type of oplic nerve ghoma,

* Investgations
o Fusiform enlargement of the oplic nerve can be seen

CT/MRI

¢ Treatment
< Observation 1o preserve the nerve as long s possibie,
o Excision
a Surgery

Newrofibromatosis - 1 (Ocular Features) VLR

* Neurofibromatosis type | 1s charactenzed by changes in skin
coloring and the growth of tumors along nerves in the skin,
brain, and other purts of the body
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Muemonic Blow out Fracture
*  Orbil: Optic nerve ghioma
o Comes: Prominent comeal nerves

-

g Pure Impare
Unea; 13k m.)dnlu ( R|0§l °°"“,"°“' L Rim is not mmvolved [nfra-orbital rim 15 mvolved
o Lid: Neurofibrom leading to S-shaped deformity.
*  Angle: Glavcoma o Fracture floor due to blunt trauma.
s Retina: Choroidal nevus and astrocytoma o Weakest pan - Posteromedial.

o Afracture occurs due 1o the buckling effect

Features

* Penocular ccchymosss (black eye)

o Pando/racoon eves are seen due 10 fracture base of skull

* Deorcased sensation on the cheek due to damage to the
mirsorbital nerve

*  Ask the patient 1o close the eye and touch their cheek with

cotton.

Ask the patient to count whenever there s touch.

On affected side, patient starnts missing the count

Enopthalmos

Diplopia - Ederna, Hemorrhage, Entrupment of muscle

(IR/1O) at fracture site, direct muscle injury

Subcutancous emphysema if medial wall isaffected.

o Pull on the muscle couse oculocarding reflex.

Investigation

To mvestigate blowout fractures, the following fests can be done

e T Scan can be donc ( Tear drop sign 15 seen)

e Tear drop sign - Opacity aguins®t black background of
maxillnry sinus.

Neurofibromatosis - 2 (Oculur Features) 02
Themost common is PSC (Preseniie: before 30 years)

PSC: Posterior subcapsular cataract

Optic nerve sheath meningioma

Epiretinal membranes

Ocular motor defects

Less commonly: optic nerve glioma

Diagnosis. Bilateral acoustic neuroma, positive family
history, and ocular features

e The X-Ray(PNS) canalso be done to investigate

Wi g S0
Blowout Fractures 0140:24 Treat t

e Antibiotics ond anti-infigmmutory drugs are used to treal
blowout fructures,

e No improvement in diplopia or enopthalmoes even after 10
days indicate muscleentrapment

o I a musele s entapped, surgery is performed i case of
blowout frictures

Other indicutions ol surgery

o IfEnopthaimos is > 2mm

o 172 Noor s fractured.

* Surgery - Dislodge the muscle and do microplating.

20"



Surgeries to Remove the Eye 0158:1%

Enucleation

« Enucleation i a surgical procedure thal removes the entire
globe and its intraocular contents, preserving all other
perioriital and orbital structures.

Contraindication:

* Panopthilmitis es infection can spead to barin.

o Indication - Any painful blind eve, intraocular tumors like
retinoblastoma, choroidul melanoma, Pihisis bulbi.

«  Toprevent formation of granukstion tissue, an orbital implant
is placed in the vacant spuce within 10 days of enucleation
and after 4-6 weeks luter a prosthesis s placed.

o Orbital implants ¢an be pul m same sitting W made of

hydroxy upatite.

Exenteration

o s procedure done to prevent the spread of malignancy!
infection in case of eyelid malignancy. orbital malignuncy
wnd muconmycosis.

* Removal of orbital contents, periosteum s stripped und lids
are cul

o  Tomake it cosmetically better, grafiing 18 opled or spectach
prosthesis bs used,

Fdes

Types:
* Parhl exenterabion:

o When ids and orbita] apex is preserved.
o Extended exenteration:

o Total + Bone isalso removed.

Evicerution:

The cornea is cut at the Timbus and sll the contents are
scooped oal. The lefi out sclera is stiched. This process is
called Evicenstion,

But s the selern is infected/inflamed, maximum part of the
sclera s removed and a frill 1s left behind. This is called frill
exeision.

Indscations for frill exc = Panopthalmitis

After evisceration cither put scleral shells or any prosthesis.

Indications:

Painful blind eye

Better cosmesis
Panophthalmitis

Bleeding anterior stuphylomy

Contraindication:

Malignuncies
Removing eye alter perforating mjury (o prevent SO.
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Lacrimal gland tumor
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Pleomacphuc adencma 1 Pleomorphic sdenocurcinoma |nflamimation Lymphoma
benign mixed umaor i Mucoepidermotd
il Adenoid cystic
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7 PREVIOUS YEAR QUESTIONS

Q. Axuul proptosis is seen in?

A. Hyperthyroidism

B. Optic nerve sheath Meningioma
C. Orbital floor fructure

D. Lacrmal gland tumour

(JIPMER Dec 2019)

Q. What is the disgnosis for a patient with uniluteral proptosis
with bilatera! 6th nerve palsy with chemosis and euthyrod
slatus? (NEET Jan 2020)

A. Cavernous sinus thrombasis

B. Thyroid ophthalmopathy

C. Retinoblastoma

D. (hbital psesdotumenr

Q. Levator palpebete supenions is suppliod by ?

(JIPMER Dec 2019)

A. 2ndoranial nerve

B. 3rdCN

C. #hCON

D. 6thCN

Q. 3-year-old child presents with drooping of upper hid since
birth. O'E, the pulpebral aperture height is 6 mm and with
poor LPS function what is the procedure recommended?

(NEET JAN 2019)

. Observation
Mullerectomy

C. Fasanella servat operation

. Frontalis Sling surgery
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. Appropriate treatment formild Congenital ptosis is,
(FMGE DEC 2019)
. LPS resection
Antibintics and hot compresses
Tarsal fracture
D. Wedge resection of conjunctiva

a®m>

Q. Alady presents with ptosis, on eating sipping fluid her ptosis
docreases. What 1s the most hkely dusgnosis?
(FMGE JUNE 2021)
A. Mechanical plosis
B Homer'ssyndrome
C. Complicated ptosis
D. Blepharophimosis syndrome

Q. A patient p s with of itching of the 1id and
swelling for the past one month, (VE theve are crusting,
scaling with small ulcers at the evelid margin. I untreated it
can lead 1o (JIPMER MAY 2018)

A, Drhital cellulitis

B Chalazion

C. Ectropion and epiphora

D. Orbital shscess
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Across
2. The whoosh sound is the charscter of type of
Caroticocayernous fistula.
4. Theshapeof the orbit 15 ;
Down
1. Thewenkestpartofthe flooris
3; fracture of the floor of the orbit,
Crossword Puzzle2
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Orbit and adnexa
Across
2. isthe mebility of the eye to perform comugate lateral
gaze
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4. Any inflammution m the front of the orbital septum is called

Down
1. inflammation behind the orbital septum,
3. emergency refers to the risk of cavernous sinus

thrombosis,

Crossword Puzzle 3
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Across

2. curve is used 1o study the severity of Thyroid eye
disease,

3. sofl lissue gives signs in case of chemosis,

4. canbecaused by an infoction or growth in the sinuscs.

Down

1. Inhalstion of spores o mucor results in diseuse,
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19 | OCULAR INJURIES &

o A wide terminology for a physical or chemical mjury to the
eyeoreye socket

Glabe Trawma, ie., Blunt trauvma: 01w

W\
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. DL".“.C"IL" membmne tear
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Features of blunt trammn:

*  Subconjunclival Haemorrhage

* Onthelris:
> Iridodialysis

o Comenl pedema

* Hyphema (blood in the anterior chamber), i unweated lesds « Intheangle:
to comeal staining. > Angle recession due to tear i ciliary body- leads 10 angle

recession glavcoma




Lol

« Inthelens
Vossious ning: Inthe shape of pupil

* Intheretinag
o Chorosdal rupture occurs behind the reting,

o Rossete shaped cataract

o Commotio Retinae, also known is Berlin's oedema

» Blunt trauma can cause subluxation of the kens. bl = s
» Retinal dialysis - Disinsertion from o sermits

-

Ins prolapse is a sign of globe rupture, » Gaantretinal tear - Horseshoe shaped

1R4A



@ Important Information

o  Hyphema could be dangerous as il might cause
Clavcoma. Purther, if lef untreated for an extended
period it can lead 10 a Comes! staming (it can couse
permanent damuge fo the comea und one might need
cornes replicement).

Penetrating Iojury DR E1Ls

o Penetraling injuries, by definition, enter the eye but do not
exit—there is no exit wound.

* Moacular hole ¢  Entrance and exit wounds are present tn perforating injuries.

Most commen cause of penetraling njury i chaldren 15 by

sharpened pencil

Funcd! by parforating
cormes ud penetrating
lens capsule

e [raumainduced injury to the optic nerve occurmng anywhere

ulong the nerve's mtraorbital fo mtracranial length Antarior chambor

oiberar chambor

¢ Traumatic neuropathy with chorioretinal scarring
o Presents with decrease visunl acwy, visual filed defect,
ufferent pupillary defect, decrease color and decrease
brightness,

o The image shows comeal tear with iris prolapse because of
penctrating injury.

1R7



«  Repaired lacenion due tocomeal tear, Treatment:

o First, add some anaesthetic drops to the imjured eyes.

o Then tuke o 26-guuge teedle and scrspe it out if it's not oo
deep.

o After that, apply the antibiotic omntment and bandage

2. Intrasculur forelgn body
= Any Intraoculur foreign body (IOFB) bas three effects:

1. Mechanical effect: cutaract due 10 capsular injury, vitroous
liguefisc tion and retimal haomornrhage wnd retinal (ear

2. Infeenon: give prophy lactic intravitreal antibionic infections
Scleral Inceration 3. ToxieefTects
TOFB areof two types:
“ “v‘c“\c }"
It 15 any substance thot 1t 15 uny substance thut
enters the eye and remainy enters the eye, causing
there, causing no further repctions such as Siderosis
resction. and Chaleosis
Examiples of Inert FB: Examples of Reactive FB;
Glass, wood, plastic, 1. Organic
Foreign Bodies oL4:10 rubber, gold, silver, 2. Inorganic: iron
L. Superficial forelgn body platinum [Sidermis], copper
[Chalkeosis]

® In this case. it's an iron particle, the most commonly found
due tochiseland hammer,
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Work up:

o Detuiled exammation including gomoscopy and fundoscopy.
10C: CT scan

Treatment:

e  Magnetic removal formetallic FB

o Forgeps removal through pars plani vitrectomy

Q. What should be the mvestigation of choiee (I0C) in the case
ol metalhe IOFB?

Ans: Itshould alwaysbe a CT scan and never MR

Siderosis

o ltisacaseof intraoculisr iron.
e Most common cause is chisel and hiunmer injury.

Signs of Siderosis.

e Lens llcp\lf-ﬂn

o leis pigmentation

* Relinal changes

o Decreased smplitude ofb wave in ERG

In Siderosis, 10 check the progress, use Senal ERG for b waves,
whether it diminished or not

@J Important Information

o (Copperis known s the most dangerous lOFB,
o Pure copper leads (o Prhusis bulby. And hence, known us
the most dangerous IOFB

Chalcoxis

o Jtisiecondition with Copper in the eye, leading toinjury,

o Chalcosis ts caused either doe to foreign bodies or due (o
Wilsom's disense.

&
L

e The golden brown ring found in the eves 18 known as the
Kayser Flewscher ring. And it 38 mainly Cu deposition in
Descemet's membrane (DM) of cornea

. Slll]ﬂll“ or calarmet s seen

Chemical Injuries

* Chemmenl oye mpunes are related to erther an acedic or alkuh
terial entering inthe ¢ye Chemical (alkali nond acid) injury
10 the conjunctiva and cornea 5 a serious ocular emergency
that must be treated right away.

Q. What ks more dungerous Alkali oracid?

Ans. Alkali is more dangerous because acid cause coagulation
ofthe protein which creates a layer and stops it from reaching
mtrsoculur, whereas Alkali can casily penctrate the comen
dnd go intrnocular.

e Alkali bum: Most common: severe dumage due to rapid
penctration

o MC:Ammoni

e Other: NaOH, Lime [CaQ)

o Acid; Coagulates the surfnce proteins

Pathophysiology of Chembeal injury

* [tcauses Necrosis ofthe conjunctivieond coraeat epithelium

DO2E2S

-
Disruption of hmbal vesculoture
.
loss of imbul stem cells
v

conjunctivilisation, and vascularsation of the come,




Deeper penetration leads to stromal opacification. Trentment:

Late effect: symblepharon, cicatricial entropion, e The first and the mos! impostant step while treating a
chemical injury ts Copius irrigation by double eversion of the
lidh, Other steps ire followed in the given order below:

Antiblotics

Cycloplegics

Steronds: for only initial seven days as it reduces collagen

synthesis and impairs healing

Ascorbic acid: Promotes collagen synthesis and improyes

wound healing: 109 E/D 2hrly.

Citrate: Powerful inhibitor of neutrophils and hence

controls mflammation. Also, it chelates extracellular

calcium amd hence inhibits collagenase 10% E/D 2 2

hourly for ten days.

o Tetracycline: Collagenase inhibitor

o Acetyleysteine 10%: Anti collagenase

o

0

o

Surgicnl Treatment

o Advancement of tenons capsul

o Limbal cell transplantation

o Amniotic membrane grafling

* Lute: [Forsymblepharopl]
o Divisionofbands in symblepharon
o Conjunctival grafting
o Mucous membrane grufting

148N
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Across
4. Causes subluxationol'the lens
6. Asignol globe ruptyure

Down

1. Most dangerous IOFTY

2 Shape of the pupilin irido dinlysis?

3 10C mthe case of merallic superficial FB
. Colorof Kysher Flesher ring
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| zo-‘ LIDS

Lids
* Thehorizonal length of the id isaround 28 -30mm.
o Any decresse in horizontal length is called
Blephurophimosis.
» The vertical gap, the palpebral fissure, is the area between the
open eyelids, around $-10mm.
e The lateral canthus 15 normally 2mm above the medial
canthus,
o Whenitis more than 2mm, 1t1s called as Mongoloid stant,
o I it is reversed, i the medial is above the luteral, it is
called an antimongoloid slant.

Basde Stracture of the Lid w10

o Thelid is mude up of mainly thick connective tissue, which is
called Tarsa! plate.

e The lid margin is divided by a Grey line into anterior lid
murgin und posienor lid margin,

* From antenor lid margin, eyeloshes arises. These eyelashes
have sebaceous glinds Le., Gland of Zeiss and Gland of Moll
(modified sweat gland)

o Posterior lid margin bus opening of meibomian glands

* Mecib whunds are § 1in the Tarsal
* This grey line divides the Tids into two lamella: Antenor
Ernellu and posterior kumella
o Anterior Lamella include skin, sub (issue and
orbiculans oculi.

o Postenior Lumella inclndes Tarsul plote - LPS, lower-lid
retractony and conjunctiva
o The space between supra orbital margin and infra orbital
margin s filled by a thin connective tissue known as orbital
septum

Clinien! Significunce

Anterfor Lamella

Skin

*  The subcutomeous tssue is Joose, and the skin sbove 1 in excess.
That condition of excessive skin ts culled Dermusoshnssiy which
mary mimic plosis,

o [tisacauscof pscudo-ptosis.

« Thetreatment for this condition 1s blepharoplasty,

Subcutancous Tissue

o The subrulineous tissue is very loose, so whilever swelling
oceurs near the eyes is 100 much.

* Thig is the plune where blood and sedema vollect.

Orbicularts Oculi

*  Orbiculans Oculi isresponsible for the closure of the ove and
Blepharospasm.

« [tissupplied by VI nerve

W0 14

Orbicularis Oculi has two parts
o Palpebral pan
— When it is infront of the tarsal, it is called pre-tarsal. Iy
is responsible for involuntary blinking

—» Normal frequency of blinking: 12-20/min

—» It is sttached to the lacrimal sac, which helps in the
luermmal pump, This is called homer's muscley,

~» Riolen muscle is mainly responsible for the formation
of grey line.

< When it s in front of the septal, it Is called pre-septal. It
is responsible for voluntary blinking.

o Orbital part: It is mainly responsible far forceful closure
of the eyelids.

Lagophthalmos: Inability toclose the eye,

o Itisa feature of 7Tth nerve paisy.

o When the eyes 1s not closing, the cornea gels exposed,
which leads to exposure kertopathy.

— It can be the cuuse of blindness if pol properly taken
carcef

o This whole condition is called Neuropantlytic kemlilis,

o Neurotrophic kemtitisz It is due to pulsy of fifth nerve
where the corneal epithelium is atTected due o no sensory
supply

o Trestment: Patching, Gold weights (1o droop the lids) or
Tarsorrhaphy. (Stitlchmg of two lids together)

Posterior Lumella
[ursal Plate

The width at the upper lid is 8+ 1 Dmm.

The vertical length at the lower lid is 4mm.

The two lids joins at medial and lnteral canthus

o These wre Y shaped with 3 Timbs, medial canthal and
lnteral canthal tendon

The Iateral canthal tendon (part of orbicularis oculi) is

attached to Whitnall's tubercie,

Muscles ntteched to the tarsal plate

o Upperborder: Mullers

o Lowerbonder; LPS

Lid Retractors

199

They are divided into wo parts
o Upperlid retractors
— Levator palpebrae superony muscle (supplied by the
Jrd nerve) and Moller's muscle’ Superior tarsal muscle
(supphied by sympathetic supply).
o Lower lid retractors
*’C, b P ', brul {escia oci
the inferiorrectus fascia.

s (rom the sheath of




o Infenor Tarsal muscles: Orbital seplum arises frum the
periurbatal fasen from the periosseun
o This periorbital fascin gives rise to anoulus of Zin,

Lacrimal gland
{orbtal px tion)

Tarsal plates

o InsertionolLPS

The lower boeder of the Lassus.

Lateral orbital tuberele.

Medial horn (orhital septum),

Skin: Lid crease,

Comunctaval fornn.

Orbicylans Oculi.

The posterior kaming gives rise 1o the muller’s musele,

00 000 0

Orblcularis Ocull

* Thereare sirnted skeletal muscles.

Ptosis 02332

¢ Droopmg of the upper cychid 1s called ptosis.

* Dropping of lower lid: When the symputhetic 1 gone, the
inferion tarsal musele supplied by it will be defective so the

e [PSmuscles lowerlid will restathigher level.
o Origin: LPS arises from the lesser wing of the sphenoid ‘l“;":'[“ m of lid: Upper tid covers 2mm of the limbus’

above the optic foramen.

o From here it moves in froot then it is going to reach
unterioraly. it will stop at Whietnar's lignment and here it
changes its direction from honzontal to vertical

o Lower lid just touches the Timbus
* When lid goes below its normal level its ealled ptosis bt
when lid goes above its normal level it is called retraction,




Classification
o Congemutl prosis: They can be twotypes
o Simple Congenital
Complicated Congenital: Blepharophimosiy syndrome,
Marcus Gunn Jew Winking and double elevator palsy
(DEP)
*  Acquired plesis
o When it is caused due 10 nerve problems, it is called
Neurogenic
o Whenitis caused due to muscle problems. it is Myogenic
When it 15 consed due to an sponeurotic problem, called
Aponearotic. Itis also the most commaon.
Mochanical.

Acquired Plosis

* Neurogenic
Causes - 3rd nerve palsy.
Homers Syndrome.

[ 15 B

*  Myogenic Ploss,
= Cases - Myasthenia gravis
¢ Lambeti-Ealon syndrome
Chronie progressive external opthalmoplegin (CPEQ)
Myotonic dystrophy
o Myasthenm graves (MG): Myisthema gravis i an autommune
disesse
Puthogenesis: there are antibodies against the Ach
receplors so the potential generuted is very mimimal and
there will be no proper muscle contriction

Al Normal B MG
AxD0 —y Nurve rraules
< ACHE r
Meachondra g% !/ Redeme N .
)
Venicle—, . ‘ ' - in v
Nerve N & .
tarmminal ) -~ ap .
Sevak e e amm P Simab
whtricat PN ducnica
response response
End prat, | End plate |
potential 2t DJ'.!{K?U

Itafects mainly the skeletal muscles.

Creular feature: Ttonly affects the LPSand FEOM

Clinical feature: The presenting feature would be ptosis
and diplopia.

The first extrsocular muscle 1o be affected is the medial
rectus.

It gets worst on prolonged upgaze and Worst at the end of
the day,

Tests for MG

~» Cogan Twitch Test: The Cogan hid witch is elicited
by having the patient look in downgaze for 30-50 se¢
followed by upgiaze, in prmary giee there will be
twitching of the upper lid.

—» Fatigue ability test: Ask the patient w Jook up for

sometime which will lead 10 fiigueness of LPS

cuusing drooping of the hid

Eye Peak Sign: Ask the patient 1o close his ¢yes

continuously for some time now orbiculars will get

tired causing little opening of the eye

-

Lub investigations

—» Tenyilon Test - Use Imyg of Neostigmine injection
IM or 10mg Edrophonium IV, There will be an
improvement m plosis

— Tensilon isan anticholinesicrase, it blocks the enzyme
metabolising ACH so that Ach can stay onger at NMJ

—» lee puck test: 1t also acts as anticholinesternse hence
ptosis improves

Aponcurotic Ptosis
o |tisthe most common ptosis,
e |tis mamly caused due to the dehiscence of aponcurosis., This
canbe cither
o Posl-operative
Involutional: Thatis inoldage.

o Dueto the dehiiscence, there s a high hid crease.
o Lidcrease is seen doe to sttachment of LPS w the skin so due
1o dehiseoce it moves up

Mechanical ptosis

e Mechamical plosis is caused due o something or some
swelling causing the lid to droop down
*  Cpuses of mechanical plosis

a2



¢ Pushing mechmnism, which includes wumour, Chalozion
and neurotibromi.
o Pulling mechanism, which |s happening due to
conjunctivacicatrizution
o Conjunctivacicatrization can be seen due 1o
-» Trachoma
~» Burns
— S.Johnson syndrome
—» Crcatrical pemphigoid
Congenital Prosls 38
Simple Congenital ptosis

® [nsimplecongenital plodis, there s ihe absence of Tid crease,

e There is lid lag on the ptotic side due to defective LPS
fortnition causing defective relasation

o [tisassociated with hypertropis

Double efevator palsy

* Double clevation palsy: LPS invelvement with SR
mvolvement

*  Prosis and hypotropia.

Blephurophimosis sy ndrome
s Blepharophinxsis syndrome is s genetic disorder
* Theresponsible gene s the FOX -2 gene.
*  Itisan autosomal dominent condition,
o Clinical features:
Shorter horizontal lengthie Blephurophimosis.
o Plosis,
o Congenitalectropion of the lower id
Telecanthins: Far apart medial canthus due 10 excessive
soft tissuc bul the interpupillary distance s normal

Soft tissue problem Bony defect

Interpupitlary distance {s normul IPD Iy increased

o Epicantbus inversus: Extra fold of skin on medial canthus
but when it unises from Tower fid it 1 culled us inversus

* Inevery congenital cises, visual axis is being covered Le,
fovea will not b formed properly causing amblyopis

o Congenitul plosis should be urgently treated.

Caleulation of prosis amount
o Upper Iid covers 2 mm of comen and lower Tid just ouches
the limbus
o MRDI: Distance of the margin of the hd till the hght reflex s
called xs MRD | (Manzinal reflex distance)
o MRD2; Distunce between the lower lid and the light reflex is
called MRD2
Amount of plosis
Palpebral fissure herght; Normal - Plotic eye
. Difference of MRD] = Normal - Plotic eye
£ both the eyes are drooped then it depends upon the smount
ofdroop
4. Amounl of droop
o Mikldroop: Zmm (but distance from limbus is 4mm)
o Moderate droop: mm (Smm fromupper limbus)
o Severedroop: 4mm

t pa —

‘Ireatment of Ptosis

o Newrogenie Plosis: Nerves takes time 10 come hack so wait
for St mumths for it te revert back butin meantime use cruich
Glasses 1o heal normally.

a s



Qe

Surgery: For any muscle surgery, acting muscle resection 15
the choice.

o In resection if the setion of muscle 1 less it is cut und
stitched, the fibre length decreases and action improves
For overaction of muscle: The surgery of choice is 2

recession,

< In recession, just push the attschment of muscle
backwards

In plosis, there s underaction of retructors hence resection is

done.

Muscle thit cun undengo resection can be LPS or Muller's

Limitution of Muller's: It hus ony 2mm of action so only mild

prosis can be mproved.

It is important to check the action of LPS, if the action of LPS

s not enough and Muller's is also of no use then another

musche e, frontalis,

Sling operution is done, (n this the upper lid is connected to

frontalis,

LPS resection. To check the action of the LPS, the upper lid

excursion is done and it is called Berke's method

Upper lid excursion: Ask the patient 10 look down as much as

possible, block the frontislis and then ask the patient w ook

upas muchup,

< So the distence the lower most and upper mast position is
cilled Hd excursson

o Nommal upper lid excursion: > 12mm

o Ifitisless than 5 mm, LPS resection is not done,

LPS resection ¢an be done either with the skin route (ealled

Eversbusch operation) or conjunctival route (Blaskovies

operation),

LPS resection is wuully done formoderate ptosis.

Snortening of levator A

ined by levator
function and severity of ptasis

o Indicated foruny prosis provided levator function is at least §
mm
o Contraindicated in patients having severe ptosis with poor
levator function
o Muller resection - For mild ptosis and there is 8 good levutor
function, the operation is called Fasunclla Servit operation,
o Mainindicalion: Homers syndrome
o Faganella Servat operstion: Cut the strip of Tower border
of Muller’s. upper border of tarsal plate snd overlying
conjunetivi,

o Sling operution: Join the upper lid wath fromtals muscle.
o Muterial used: Sihcone, Fasew Lot (choice of matenel)
o Hismaily done msevere plosis
o Fox pentagon: Connecting uppet lid with frontalis musele

Aftachiment of tarsus 1o frortals muscle with sing

Main indications

* Severe ptosis with poor levator function {4 mm or less)

*  Mareus Guon Jaw-Winking syndrome

o Marcus Gunn Jaw winking syndrome (MGIJWS) is a
congenital ptogis with an aberrnt connection between the
LPS (Hird nerve) und lateral plery goid muscle Vil nerve)

o Treatment: Distnsertion of LPS along with sling operation.

Pscoduptosis WA
* Inpseudoptosis cnuse is not due Lo uny problem i retractors,
it seems like the eyelid is drooping but it isnot

TNg



Causes of pseudoptosts:

Lack of support; Enophthalmos (cyeball inside). Phthisis

Bulbi (blind shtunk eye) und microphthulmos

o Micropthalmos: Small ¢ye, fess than 21mm of axial
length

o Contealaternl hd retruction,
o Ipsilaternthypotropia
* Brow ptosis: Excessive skin on the brow because of which hd

Eyelid Tumours

W goingdown
Dermalachalssia: Overbangimg skin on the upper lids.

N300

Types of eyelid tumour

The most comman malignant eyehid tumour 15 BOC (Basal

cell carcinomsa),

o Mostcommon site of BCC: Lower lid , medinl canthus

Sq cell carcinoma is the second

Sebaccous cell carcinoma - May present as 4 recurrent

chalazion,

o Most
lid

Maulignant Melanoma

Kaposi Surcomu: Seen in HIV patients,

maost

site for sebac cell carcinomi s upper

Entropian

Entropian is un inward turning of the cyelid margin,
Depending oo the capacity ofinversion, it can be graded:
o Grade 1 Only the posterior lid margin is inverted.

o Grade2: Intermarginal strip is inverted.

o CGrde 3: Anteriorborderis mverted.

Types of Entroplon

Involutional entropion
Cicatrical entropion
Congenitul
Spastic entropion
Involutional pion: Couses of 1
o Ovemiding of pre-septal over pre-tarsel,
o Disinsertion of lower cyelid retractors, Plication of the
lower hid retructor can be done it i5 called June's
procedure,
o Horzontl hid laxity- 1tcan be identified with u
<> Pinch test: In this test it is checked that how far the
lower lid can be pulled away from the eyeball, Normal
value is 6-8mm, sy thing more than that s kaxity

—» Snup test: When the pulled lid is feft to snap back, it is
observed how fast it goes back. It should snap back
within i blink, i it tskes more than 2 sec then itis laxity

Treatment

o Overricding of pre-septal over pre-tarsal: Transverse
everting sutures or the Weiss procedure.

—» Weiss procedure: First there is transverse hd splitting
and then everted sutures are given

lutional entropi

du

Q

1097

Transverse
19 spdtting
v

wvnrted sutures

o Disinsertion of lower eyelid retractors: Plication of the
lower lid retrictor can be done which i called Jones
procedure.

o Horzontal hd laxity: Pentagon incision is given so that
the laxity is less

Horizansal lid kodty
T R

W‘/

Partagon Inclson

If there is overriding as well s honzontal laxity, then the
Weiss procedure with pentagon incision should be done,
which is called the guickert procedure

Over nidieng + Honzartad §d daxity

S e

S

Weiss + otm‘éum incison
quickert
Congenitul entropion; The lower lid retractors are not well

developed,

o Treatment: Hotz procedure.

— Surgical excision of the elliptically shirped eyelid skin,
and underlying orbicularis and Inter the skin is sutured
with tarsal plate and lower Tid retractors

Cicrical pion: Searring of conjunctiva and there can
beinward rotation of eyeball
o Canses of scarring ; Cieatrizing condition of conjunctiva,
o Treatment: Cutthe scar and do grafting

—» Treat the couse

— Tars! fructure, after tarsal frcture pul everting sutures




~» Mucous membrane grafiing can be done
& Grafis
~» Treat trichiasis
— Surgery: Split at grey line and reposition the lower lid
Teiraeions

* Spastic entropion: There 15 long term patehing which causes
spesm of the muscle
& Trewtment: Use botulinum toxin
Treat the cause of spasm
Surgical intervention: Displaced fibres of urbiculins
oculi cause th eye lashes of the Tower hid to tum inwards so
surgery is needed to correct the luxity of the lower eyelid

Ectropion 2
o Ectopion: Outward tumieg of the lid mangin.
Grade |- Punctal aren is ot
Grade 2. Palpebral conjunctivi is seen
Grade 3: The formix is seen
Classification
Involutional: Duetoold age
o Cicatncial: Seareing on skin
o Paralytic: Partof VI nerve palsy
o Mechanical
Congenital: Rare
—+ Seen in Blepharophimosis synidriime
— Down symdrome

luvolational Ectropion

o [tisseen due o horizontal [id faxity,

*  APentagon incision is recommended.

*  Aloog with horrzontal id Taxaty, there is also excessive skin

« [ this case, along with the pentagon ncsion, resection of the
excessive skin is done. It is called the Kubmt Szymanowski
procedure

o If there is only medial ectropion, then medial conjunctival
plasty is done

¢ Inmedial conjunctival plasty, make the diamond shape cot a1
tarsal and conjunctive

* I there is medial ectropion along with horizontal Iid laxity
then medial conjunctival plasty s done with id excison, if 15
valled as luzy T procedure or Bymn-Smith Lazy T procedure

« Treatment

& No horizontal Iid laxaty: Medial conjunctivoplasty
(Excisson of diamond - shaped of tarso-conjunctiva)
Mild horizomal Bl laoaty Lazy-T procedure (medial
conjunctivoplasty with full thickness lid excision)

o Severe horizontal laxity; Bick procedure - removing full

thickness wedge or lower lid at the laternl canthuy (for
eclropion and entriopion)
Modified Kubni: Szymanowski procedore: Incision
parallel and ventral 1o the lower lid starting | e medial to
medial canthus and exfending 4 cm beyond the Jaternl
canthus

Cicatrical Ectropion

* There is scarring outs:de in the sk

o Causes: Traumaand bums.

o Treatment excision of the scarwith Z plusty.
> Transpesition of flaps,
= Fressskingrafis.

Congenital ectropion




o Tt s a condition where lower cyelid retractors are not .
developed.
o Treamentof choice is skin grafling. .
Parnlytic ectropion
-

o Thereis facial nerve palsy.
o Treatment of choice
lemproray
- Adificial tearsand ointment.
—» If poor bells phenomencon, tarsorrhaphy can bedone.,
o Permunent.
= Modical canthoplasty
—» Prosthetic devices: Silicone rings

Mechanical ectropion

o [tismainly caused due 1o eyelid tumours.
s [reatment s 1o treut the main cause,

Epicantins

Blepharitis [IRT R
o [tisthe inflammation of the hid margin

o The lid margin can be mntesior or posteriorn

100

Antenor Iid margin contins lashes and postenor lid masgin
contalns melhomian glands
Anterior blepharitis:
1 Squamous/sebonheic blepharitis! it iv seen in putiems of
seborrhete dermatitis
o Ulcenutive'staphylococcal mfection: Ulcer below the
scales.
— This condibon s mainly associated with atopic
dermatitis
Posterior blephantis/Mebomitia
Itis associnted with scne rosacea.
There 1s metbomian gland dysfunction, there s decrease
expression of the lipid from the gland affecting 1he Tipid
tyer of'tear film causing dry eve.
Clinical feature:
» Burting sensation in the eye,
— Mild photophobia.
» Grittiness in the eye.
On examination
» Mild redness
» Squamous: DandrufT on the eyelashes
# Ulcer: Ulcer below the scales and crusting ot the hd
margm
— Postensor: Oil globules ut the opening of the
methomian gland.

Squamcsts bleplurtis with dandruti om the 13ds

Oxl ghobrubus ont the lower Sid s




Distichinsiy

o Treatment

-» Lid hygiene: Wash eyclashes with diluted baby
shampeo or sodium bicarbonate, Tad massage should
also be done, it should slways be towards the lid margm
to express the lipid out in case of posterion blephiritis

— Medicine; For squamous, Antibiotic Stervid ointment,
and in case of uloer, only antibiotic ointment is given

~» Antiblotics like chloremphenicol or fusidic acid can be
given

—» For mesbomitis: Oral anbbiotics like doxyeycline
100mg b foraweek can be given

— Newer modality: For postenor blepharitis - thermal
pulsation

— Manage the dry eye

0120:42

Itis o congenital anomaly withan extra layer ol eyelushes
Treatment: Disthermy or Cryo (-20)

Trichinsis

Itis the misdirection of the eyelash,
Tficis due o entropion it is culled is preudotnchiasis
[tis harmful to comes and can cause comeal opacity

Clinteal features: Irritation, pain, lacrimation and

blepharospasm,
Complications
Punctate epithelinl erosions,
Corneal ulcer
¢ Pannus.

Pseudotrichisis (entropion),

o Treatment
o Epilation
o Dinthermy/Cryo

Madarosis

o It is an overlapping term used both for the loss of cyclashes

and the loss of the evebrow.

* For lass of eyebrows there are systemic causes like leprosy

and myxoademan
o Lossofevelash: Couses

o Local: Chronic blephantis (most common), trachoma,

tumours, burns,

Skin: Psonasis generahised alopeci.

Systemic: Myxoedma leprosy.

Following removal, tichotillomania is lactogenic,

~» Trichotillomania is & psychistric condition where
person keeps pulling their eyebrows which can also

lead 1o madarosis

Pollosks

¢ Poliosis: Greying of eyelushes.

o Cuuses: Itean be & complication of chronic blepharitis.
1 VKH syndrome
o Waardenburg syndrome

Tvlosi

o Tylosis: Thickening of Ud musrgin.
®  ltoceurs due 1o chronic blephantis




Symblepharon

o Symblephuron: Adhesion of palpebral and bulbar
conjunctiva
e Causes: Scarnng can be seen due to
Burns
¢ Chemical injuries
7 Surgery
o Ulcers

Ankyloblepharon

e When there 18 adhesion belween two hids, 15 called

Ankyloblepharon
o Ablepharon: Absence of lids

Hordeolum externum/Stye

o Thereis painful swelling on the sntenor Jid ourgin,

e Management: Hot fomentation and oral anti-inflammatory

canbe given,
o Antibioti: omtment can be given

Hordeolum internum
o [tis the scute inflionmation of meibomian gland
e ltisavery pamful condition.
* Management: Hot fomentation
o Oralantibiotics
1 Oralanti-mflammatory

Chalazion

o A chalazion is & painless bump on the evelid caused by
blocked o1l glunds.

o |tisa lipegranulomatous inflammation of mesbomian gland

o Ttcan present iy painless swelling on the Tid.

¢ Treatment:
o Incision and cureltage

» Itshould always be s vertical incision.

o And if horizontal incicion is given i can damuge the ducts
o lotralesional injection of TA(Trnam:cilone acetomde)

* Most common cuuse of recurrent chalazion: Uncosrected
mild refractive error
o Other cause cun be schaceous cell carcinoma, most

common site is upperlid

e Tal |



% CROSS WORD PUZZLES

Crossword Puzzle |
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Across
3. LPS resection done with the conjunctival route
4. LPS resection done with the skin route nllcd

Down

1. For mild ptosis and there is o good levator function, the
operation 15 called operation.

A Upper hd s jomed with frontalis muscle,

Crossword Puzzle2
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Atm!
2. Postenor blephuritis is associnied with

\ Congenital Jower lid retractors need (o be better dcvclupcd. It
can be treated with g

Down
|. When there is adhesion between two lids, it is called

Crosaword Puzzle 3
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Across

p deseribes the incomplete or abbormal
cloaure of the eyelids.

4. When the horizontal length of the eyelid decreases, o is
called

Down
I, The vertical gap, the

open eyelids, sround 8- | Omm,
3 elands ure located in the Tarsal

, 1% the area between the
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e Refraction is the phenomenon of bending of light rays when
it travels from one medium to another.

OPTICS PART-1

Visual Perceptions 03
Thereare four types of visual perceptions

e Lightsense

s Fommsense

o (olorsense-Perception of colous

o Contrast sense-Sharpness ol image

Light Sense
o [tisthe perception of Light (PL}and projection ofrays(PR)

LR LS

e The '+ sign in the image below depicts that the light is
perceived from that direction und the - sign shows that the
light 15 not being recognized from that region (For ex.
Glaycoma, RP?)

Form Sense 11487 48

e  Form sense 1 measured by visual acunry,

e Sncllen's visual acuity chart is used to messure the visual
peuity of an individual,

VAAssessment Das: 10

Forudults or school-going chikiren:

Soellen Chart

e The image below shows the Snellen charts. The numbers on
the right side of the alpbabet show the measure of visual
Beuy

o Eg 606,69, 6/36

e Here 6 15 the numenitor is the distance at which patient is
sitting

s Denominatoris the visian of normul person

e Forexample, if a person has 6/36 vision, it means that the
persion can read that alphabet only st a 6-meter distance while
anormal person con road it at o distance of 36 moters

E = 6/60
D N [=
HC U | =62
OLAF | =618
DH LEN = 6/12
crrate | =69

= 6/6

¢ Thesize of every letter in Snollen's box has significance.

o Every letter subtends an angle of 5 ming with the nodal point
of the eye and every maergin subtends an angle of | minute
with the nodal pomntofthe eye

* Nodal point - First focal point which is considered normal
optical center of eye justbehind the lens.

o Anglesubtended by every letier arnodal poin is same.
G0 metres
— —T i
0 20 4 & W 100 200 foet
Distafres
Saslien £ Lanatalt ring
.
Il‘ L j1'}s*

v

.

o This angle subtended depends on the distance between the
ndividusland the letter.
e The Mimimal angle of resolution (MAR) is the jny

sublended with the murgin



* The angle sublended by the letter is five times the minimum
angle of resolution,

e If your patient cannot read ot six meters, then we shift the

patient to five meters and gradunlly decrease it till the patrent

cun see. I he can see at a one-myeter distance, then we say the

visual acuity is 1/60.

160 i the minimum vision on Sncllen's chart,

Bestacuity is 63

Notimul - 6/6

H the patient still cannot see, then we check the finger count

(finger count visual acuity), hand movement, and then the PL

und PR,

Angle of H |
dizplatement f'

Angle of
| displacement |
Hyperacuity or Stereo Acuity
o Hyperacuity / Stero acuity -~ Measuring the resolution power
ofeye
o [tisulsocalled the vermer wcuty.
Hyperacuity 1s the ability to find the two nearest points and
differentiate between them.
This depends on the spacing of retinal receptons.
Needs to have 23D vision,
Fornormal humuns, 2-5 are seconds
Resolution of the eyve-» 576 megapixels
VA Assessment
o Adults/School going Childrens
~+ Snellens chart
— Far Vision
Near vision
LO(;MARS( hart oc ETDRS Churt
Itis fixed number of Tetters in each line.
o Itisdonentadistance of four meters.
o |t excludes or avolds crowding phenomenon or can
used for putients with amblyopia,
o In amblyopin, the same letter in Snellen line which patient
cun not read, can be read independently.
* Thomost accurate method of checking visual acusty

also be
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Landolt's Broken Ring Testor Tumbling E test
Visual acuity test for ilfiterutes,

Near vision tests
Jacrgers test

Snellen’s can nlso be used
Roman

ETDRS/ LOGMARS

Jueger's Churt/ Roman's Test

Tioat for nasr visam

Forehildren less than one years
* Preferential Aculty Test
o Done with tho Icllers chart or Kecler cards,

o Show the cards to child and check whether he is interested

m looking or not.
-+ The mini
visual acuity.

spatial fi

y gives the wden of




Preschool [Subjective Tests]
o CARDIFF Acuity test

o Sheridan Gardiner Test

o Allen-Picture test

* STYCARTEST

* OKN (Optokinetic) Drum Test

Cardiff Acuity Test
* Forchildren up to one year of age, it 15 an ohjective test and
for others, it s subjective test.
o Thereare cards with images engraved.
o If the child is looking at those images then there is o visual
activily
N il e wad lack srioen ®  Wecanask older children to recognize the images.

o Main function - To attruct the child and notice if the child
& looking at the drum ornot.

o Doctor observe whether child hes optokinetic nystagmus
ornot,

o Itispositive if vision is ot least 3/60

o Catford drum s used lor the test LS o drum with dots.

o

* VER(Visuully Evoked Response) Test
o The visual activity from the ganglion to the visual cortex Sheridan Gardiner HOTV Test
is viewed by showing u flash to the patient’s eve, o [Itisused foe the age proup of 3.5 years,
o [tisdone at 6 meters and if the child cannot read at 6/60, then
itis done it three meters.
o The chartconsists of letters of different sizes,
¢ Themam charts consists of Tetters HOTV of different size.

feliers { tan

Tellers Churt: The minimum spatial frequency detected
gives the idea of visual acuity,

Keeler cards

e These cards are printed with a circular patch 1o avoid Allens Test Cards

identification of the grating by ity edge

o They also have an ‘empty’ circle printed on the other side:
T'his leads 10 a different visual response whereby the infant
may look from one circle o the other before o definite
fixation preferencea ks made

o Similarfothe Shendan Gardiner test
o Patient is asked to identify the picture and observe if he can
tell or not

1444
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Stycar Test

* Scrcening test for young children und retarded.

o Irisdone uta distance of 10-20 feet

«  Themain chut consists of pictures of eating itemns and toys.

o The child is given u key card and s asked 1o match it with the
pictures shown in the main chart by the examiner

STYCAR TEST
(Screening Test for Youeg Chldren and Retanded)

I Y
g =l®

&g S
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Pin-Hole Test

* [in hole is cutting all peripheral light rays so only central
light rays cin pass

e Checks whether the vision becomes better or worse afler
looking through the pinhole,

o [f the vision gets better, then there is o refractive error in the
cye,

« i the viston gets worse, there are central or macular issues/
disvases,

Size-lmm o | 2o

Pinnale lens The cantral rays
cde are always in
focus on the reting

a
A
: “ iy
b I
_ : | rotina
P |
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Incoming rays from image

—_— o blur dircle because the
Out-of-1O0US 135 are preventad

L |
S |
¢ \
O
from entering the ayes

Stenopic Slit

o |tisused todetermine the site of indectomy.

It helps in detecting the axis of astigmutism, A width of Imm
und o Jengthof 1 Smm,

¢ e vision becomes 66 al 6 yearsold.

@' Important Information

* Menace reflex test: Blinking ofan eye when there is bright
light flashing i front of i1, It cun be seen only after §
months of age.

Contrast sensitivity

* Ability to distinguish any object aguinst its buckground.

*  Nonnal vision with decreased contrast sensitivity happens in
amblyopiaand some optic nearopathy.

Tests for Contrast Sensitivity
o Contrmast sensitivity tosts are helptul in the curly dugnosis of
gloveorma.

Refer Tuble 21.1

Color Sense

o Colorperception starts eurhiest from 3 months of age

o Foveal muturstions sturt six weeks ofter birth und ends by 5-6
months..

* When white light is dispersed or scattered, the VIBGYOR is
formed.
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Trichromatic Theory of Colour
* [Itisgiven by Young Helmholtz.

There are three types of cones for color perception: large

cones, smallcones, mxd medivm cones.

KOLLNER'S RULE
Not: Thers are expections 1o the e

* Largecone-forred
* Medium cone - for green
* Smallcone-blue color
* Combination of all three s responsible for color percey
Trichromatic Theary of Color
* Exceptions to this rule: Stargardt’s disease of the outer retin
and Glaucoma of the inner retina.
l ' ‘ Tests for Color Blindness (UL
Sheer Waved Modsam Ishihara Chart
* [tcanbe 24 07 38-plated.
Color Blindness IS8 * Vision should be greater than &/18.
Classification of color biindness ® The first 12 plates are mude such thit everyone irrespective of’
Trichromats whether diseased or normal can read.
o Allthree types of cones are present. * The next few plates are for people with normal vision and the
* Prownomaly: red weakness lust few plates are meant only for people with color blindness.
= Deuteranomaly: green weakness o If o person can read Jess than nine plates, then the patient is
« Tritanomaly: blue weakness lorblind { red-green blindness)
Dichromats
*  Only twotypes of cones are present,
o Prownopia red blindness
o Deuternnopin: green blindoess
*  Tritanopis: green blindness ; o
%
Monochromats T
s Only one type of cone is present and shades of grey ure
sppregintec. Hardy Rand Rittler Test

Congenital Color Blindnesy

o Itisan X- linked recessive diseise

o [tismostly seen in males,

« [tisnot progressive e it does not worsen with time.
s Thevisunlweuity is normal.

* [tismostly red-green hlindness.

Acquired Color Blindness

o Thevisual sewty 1 dessand i can be progressive.

* Retinal discases and optical neural pathway disorders can
cause ncquired color blindness,

* Kollner's Rule: If the optical neuropathway o inner reting is
affected then the mujor issue is in red-green perception
whereas i it i an outer retinnl disease then it blue-yellow o Itisused for detecting color hlindness inchildren.
defect, o Thescreening is done using shapes,

e Tall



Quantification of Color Blindness I;$2:20 o They are the images formed on the major refracling surfice
of the eye Le.,, comen and lids

e The image formed on the anterior surface of the comes is
Purkinge mage- |, the postenor surface of the comen 14
Purkinje image- 11, the anterior surface of the Jens is image-
111, and the posterior surtace of the lens is an minge- [V.

o Thesmages Hand IV are absent inaphakia,

¢ The Purkinje image - IV 15 mverted.

o If pscudophakia or artificial lenses are inserted, all four

imaeges are obtained,
o [Vihimage is absent i misture catinet
o Famsworth-Munsell 100 hue test o lmuge I - It isused for Keratometry,
o Thereareonly 85 cops
o Arrange itin color progression Direct Ophthalmoscope mess

1tis ulso eulled Fundoscope.

Ithas u 15x magnification and a field of 2 disc diameter,
Virtual and erect images are formed,

The central retina ks examined

Right eye of the patient is examined by the right eye of the
examiner and vice versi,

*  Magnificstion= power of eye/d = 600/4= |5 diopler.

o Nagel's Anomaloscope : Used 1o guintify color blindness
o Edridge Green Lantern Test: Used for classification

Indirect Ophthalmoscope ns2

Purkinge Images [T

\
o It has a naegnification of 3x or Sx and hes o field of § dise
diameter

It forns real and inverted images.

Itis used to examine the periphernl retina

Timiege b Formed in between the lens and the examiner.
Magnification=FPower of eye/power of lens=6020=3 dwptre.




How an indiroct aphthaimosoope works

Potiont

Mx - M x Shit lamp magnification

Power of lens
Visual Angles LIRS
[ 4 (R e )
¥ -‘F"—ngf'fh:‘ ‘ ‘ — r———
0—-\*'4'_'\. !

o The imaginary line that divides the eye into two halves is
called the optic axis

The line passing through your fovea is the visual axis.
Theangle “alpha™ is the angle formed between the visual axis
and the opticaxis.

e The imagimary line that divides the pupil nto two halves is
valled the pupillury wxi.

Theangle “kappa”is the angle between the pupillary axisand
the visunl axis.

Angle koppa i3 o very small angle of 5 degrees.

When a loreh s pomnbed towards an eye, and il i a large
positive kappa, then the reflex s more nusally. This is
suedoexotropin.

Seudoexotropia ks seen in high hypermetropla

When there is a large negative kappa, then the reflex falls
more tlemporally. This is seud opia.

*  Seudoesotropia s seen in high myopia,

Rl L

Refractive Errors
Myopia

. Hypermetropin

. Astigmatism

. Anisometropia
Anschonia

LIBLE )

Myopin

o Therefractive power in the eye is more than required.
o Thelight rays focus in front of the retina.
* Itiscomected by using a concave Jens.

Classification

Wik b _

Axial myopin The axial length of the eye is more,

Curvature myopin There is an increase in the curvalure
of the Comea,

Index myopia The refractive index of the lens is
higher than the nonmal value,

Positional myopi Anferior lens dislocation 1s observed
i this type of myopia.

Svmptoms

o Blurred visioa for far objects is seen in myopic patients.

* The eyes of patients with myopia are long, with o thin sclern
und a deep anterior chamber.

e Ciliury le wirophy or damage can also be observed in
such patients.

* Pathological myopin - Retinal changes

o Difficulty in for vision

Treatment

o Spectacles and contac kenses with corrected power can be
used to treat the disorder. Refractive surgeries can also be
performed on the patient.




Hy permeteopia Onseds
& Therefractive power of the eye is less than required.
®  The light ruys focus behind the retina (small eye),

* [Itiscorrected with a convex fens,

Classification

1. Axial Hypermetropia: Lesser axial length

2. Curvature hypermetropia: lesser curvuture of lens

3. Index bypermetropia: Index decrenses due to old age
4. Positionsl hypermetrophi: Posterior dislocation of Tens

Total Hypermetropin

o [tcan be Latent and manifest hypermeatropia.

* Lutent hypermetropia is due 1o the ciliary body and it 1s up 1o
1 diopire.

«  Manifest hypermetropia can either be due to facultative (can
be overcome by accommodation) or shsolute (cunnot be
overcome by accommodation)

Symptoms

* Aesthenopic symploms like headuches and blurred vision
canbe observed,

« Both far and near vision is affected in high hypermetropia
cuses,

Examination

* Accomodative csotropia

* Pscudo myopia -Accomuedation spasm,

o Smalleye, more radius i e, ksser curvature, shallow anterior
chiumber, narrow angles prone to closure and normal lens,
o Retinal findings - Pseudo papillitis,

Treatment

* Spectuacles or conut lenses with comrected power may be
sed

o Contset Lenses

e [OL

o  Refractory surgeries

Correction - Corvex Lens ——

@‘ Impeortant Information

* Concave lenses minify image, and convex lenses magnify
the image,

* {One dioptre is responsible for o 2 per cent change in image
Kize.

o Effective power of the concave lens is more when it is
closer to the eye und the effective power of the convex lens
is more when it is farther from the eve.

Astigmativm LISl
* Difference of refractive power between two prineipal axis,
* Thereare multiple focal points.

Classification
Norma! + Simple hypermetropic
Normal - Simple myopic
+ + Compound bypermetropi
Compound myopic
+ = Mixed astigmutism

BSmele Mpemetiopic

A Simgte mpaon © Canpeund mooc

© 6 ©

O Corpeure fzperestrags £ Mt
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* Regular astigmatism is when both the axis are at 90 degrees
und 180 degrees and are perpendicular to cach other.




o [f'the two axis are perpendiculur (o cach other but they are not
at 90 degrees and 180 degrees with the cye. this is called
Oblique astigmatism,

o [fthe angle is also less than 90 degrees, then it is bi-oblique
astigmatism.

%X

otlique Bioblique
ostigmatism  astigmatism

o When the power iy constant over i single axis, then it is
regulur astigmatism.

o If there is viriation in o single axis then it is begular

*  Irregularastigmatism i seen m keratoconus,

o With the rule: Vertical axis more curved than the horzontal
XIS,

o Agunst the ruke: If honzontal ts more curved than
verticul,

WTR: With the Rule

Stweper aaty s 2
Adeand 424180°
AR COMIRUN Iy O e
Betierts and rrmuc dves

Symptoms
e The patient complaints of blurred vision and constant
headaches,

Treatment

* Cylindrical spectacles with the correct power can help
correct this disorder or even fonc contact lenses can be used.

* Refractive surgenes can aiso be performed.

Anisometropia 2044
o Difference ofpower oftwo eyes of more than 2,3 diopters,

Anlsvikonia

o Difference man image size of two eyes,

o Physiologicul difference between image size is five perceat
and this helps in-depth perception.

* The image size difference of more than five percent leads 1o
aniseikonia,

o [t measured by Eikonomeler

* lsckoma glasses can help treat it

e

Aphukia L=H0ED]

Examination on clinical feature

o Thereisnolensin the eye.

o Itisasmteofhighhypermetropia,

® The vision iy less by at least 15 10 16 dioplers,

*  Aesthenopic symploms are seen

Examination

* Theeyehas adeepanterior chamber.

* The nodal paint of the eyve moves forward. (normal position
is 7 08mm from the anterior surfisce of the corne: ).

o Support of the lens is Jost < [ridodonesis und power ol eye is
A4 D instead of 5560 D,

* Nolens meuns nosccomodation

Treatment

* Spectacles or comtact lenses with comecled power can be

used.

10LS - Tremtment of choice.

Refructive surgeries.

Specks used foraphakin- $100- 414D

The problems caused due to spectacles (high convex lens)

while treating aphakia;

o Very high magmificution of around 25- 30 % and duc o
this we cannot correct a uniocular sphukis with specs snd
it can lead 1o high amseikonia which will further lead 1o
diplopia.

o High Spherical abermation (there is more hending from the
periphery than the centre) hence person can nol see
struight so everything is parabola i.e.. curved which can
cause image distortions (Pincushion effect),

o High prismatic eficet leads to roving ring seotoma.
. 'ﬂm rovieg ring seotoma leads 1o Jack in box phenomenon,

forad__ ="
Cort




The sphencal abermation can cause distortions:
* Pincushion effect an a square due 1o aconvex lens.

Lera with Sphwical Absriston

. B Tasmis Poarn

Pin-cushion phenomenon: A, an object viewed through a plune
glass: B, the same objeet viewed though o convex lens (pin-
cushion effect ). The dotted lines in B indicate normal suze.

* Barrel eflect on e squire due to o concuve fens.

Types of Distortion

Undsnwted
Qe pattem

Effect of prcushion disorfinn
O i day putieen

Effoct of Barmal metnrton
ON A Aaaes pay e

BN (v

Chromatic Aberration

*  Chromatic sberration: Longer wivelength of the light bends
less and shorter wavelength of Tight bends more,

e Chromatic aberration: Different color of the light bends
differently

o Sphericul aberrations can be reduced by aspherical glasses
where periphery 16 more flatter and conter is more curved,

. 4 ?‘fﬁ‘h.
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Ring Scotoma

Exccutive Bifocaly 2820

o In patients sfter cataract surgery where lens 1s removed and
IOLs are put, there will be no accommodation.

o Bifocals are used i corrections in pediatric aphakm or

pseudophakia
Deavtancy Detams
\y
Exeadive Straaht ot

Exeesnve hifocaly

Accammadution

1 - There is contraction of cilinry muscle.

2~ Relaxation of zonules which 1s casing more curvasture of the
Jens.

3« More the curvature, more the refractive power.

e The far point or punctum remotum s the farthest point a
patientcansee clearly,

o The near point or punctum proximum s the nearest point
where vision is most clear

o The range of accommodation is the difference between the
fur point and the nearpoint,
o ae r-p, where u- sccommodation, 1 - far point o punctum

remotum and p - near POINLOF PUNCtUM proximum,
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o Power ul far point (st infinity for emmetropic eye) -0,

* The amplitude of accommadation is the difference between
the power at the near point und the power al the far point
o Aw PR, where A < amplitude, R - far point or punctum

remotum and P- neer point o punclum proxamum.

o Power - 1/focal length in meters.

«  Foremmetropia, the power of the far point is infinity,

e In myopia, the fer point 15 in front of the eye und for
hypermetropin, the fur point is behind the eye,

RAF Ruler Wi

o Irwill be befpful 1o assess the near pont of convergence and
near poind ef accommodation.

® The pomnt where the patient shows diplopia is the site of the
near point of convergence.

o The near point of accommodation is the point where the
blurring of vision is noticed.

Preshyopia @ied

« Error of accommodation is presbyopia,

*  Here preshyopic glasses are needed only for near vision,

« It happens ground the age of 40 years for an emmetropic
person, less than 40 years in hypermetropic patients, and
mare than 40 years for myopic potients.

o ALAD years, sround +1 D spherical lens is used to correct it
Withevery year thut passes around 0.3 DD incresse happens,

o 40 years — =1 0 D spherical
o 45 years — 1.3 D sphenical
o 30ycars—2.0D

c SSyeur--+ 225D

o 60years—23D

o Causes of frequent changes m presbyopic glasses:

o Intumescent cetumnct or carly catorsct as swelling is
different at different time so curvature iy different

o Late Glaucoma ie, late suge of primary open angle
elcomn

o Diabetes: Due w hyperglycenia, there is u myopic shifi
und in hypoglycemin, there is hypermetropic shift.

o Sowhile doing refraction in patient it is very impoctant 1o
have blood sugar under control.

Retinoscopy
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It 15 in objective method 10 assess the refrnction of the eye.

It Is used to assess refractive status in child or in u person

whao cannot respond properly.

The distance between the examiner and the patient s around

one meter.

The line of hight from the retinoscope is falling on the

patient's eye.

We move the line of light und see if the reflex is moving along.

e, with the movement or opposite Gagainst the movement)

to the line of light in both the perpendicular and purallel axis

of the eye.

Tuke lenses and check which lens helps you atiun the point of

neutralization. The point of neutralization is the point wheee

there s no reffex observed when the light is moved.

This lens reading at the point of neutralization 15 the

retinoscopic reading.

Now the correction fictors are subtracted from the reading.

This includes both the distance factor and the cycloplegic

foctor,

Now if the distiance is | meter then | D has 1o be subtracted

and if the distance was 273nd of & meter then 1S D is

b d from the pic reading.

Now if the cycloplegie factor 15 atropme then | D s

subtracted und if itis any other fuctor then 0.5 D 18 subtracted

from the reading.

On retinoscopy (from a distance of 1m)

o ITitis with the movement, then the patient is emmetropic,
hypermetropic. ormyopia less than one.

o If the movement is against the light, then the myopia is
greater than one.

o Ifthere is nomovement, the myopia is one.




Table 21.1
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Pelli-Robson Contrast sensitivity letter chan
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Arden Gratings test

a b [

Functional Acuity Contrast Test

FUNTTIONAL ACUITY CONTRAST TEST
2 3 N .} o 4 )

= 4 i o
RIGHT UP  LEFT

SPARCS fest{Spoeth- Richmun contrast sensitivity test)

L]

The contrast sensitivity test employs a single lurge letter size
{ 20/60 optotype ) with shifling levels of contrust between sets o’
letters,

Ask patient if e can see different lines separately,

Different contrust sensitivity und different sputial armngement
15 scen in this chart

= Panentisasked 1o describe in each box,

o Itells functional visual scuity,

1tis genernlly done for illiterntes,
o Itig o computerized method where patient is told to click at
the box where they can these these gratings.
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CROSS WORD PUZZLES E

Crossword Puzele t Crossword Puzele 3
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Across: Across
2 acuity ismeasured by formsense 2 Red blindness is called
Down: Down
1) Stenoscopic shit 16 used to determine the site of |, Theangle between the pupillary axis and visuul nxs,
1) Thechart used forputicnts with amblyopia 3. The images formed on the major refracting surface of the eye,
Crossword Puzzle 2
]
-
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Across

2. Thereflex when light is flashed in frontofeye

Down

1. The sense which allows vou 1o distinguish an object from the
background,

3. Colos perception starts carlicst from _ months of age

T 1



| 22‘—‘ OPTICS PART-2
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« Retinescopy: Streak retinoscope .

Spectacle prescription

e A line of light is fulling on the pupil, the access of
astigmatism is assessed very well
.

e Plane miror retinoscope on one sxle and concave on the
other sule

-
-
.
Deructer, Fin hoke St Rad Gmon goes. Madidox md e
Convex indical Concanr oo
Trial Framm .

* Against the movement - Choose golden lenses (concave
lens),

ML

Subjective Verification of Refraction
Spherical Lenses

With the movement - Choose silver lens (convex lens).

0nLLn

E.g., Give prescription on the basis of corrected reading.

— 2D Sph,

[

—_—

3 D Sph

CMWTR

—_

-2 Dhaphe 1 eyt ut |50

How to wnle preseription for-3, -2

o Pick any one number out of two like -3, -2 and give
spherical 1o eny number {-2) but the requirement 14 -3/-2
50 <1 has to be given more at Y so wdd power in
cylindrical,

weiar

Refline the sphere fisst

Pinhole test: In the pinhole 1es1, the first thing checked 15
whether the given spherical is correct, [ the vision improves
after s pinhole test, more refractive errors must be improved,
Duo-chrome test: It is based on chromutic sbbreviation, In
this test, the patient is given rod and green letters and asked
which one is more prominent; if green 15 more prominent
than red. there is some residual bypermetropin, and if red is
more, then there i some resicunl myopia

o Ifboth e clear, then it is cmmetrople

Fogging test: Crenting Cycloplegia withoul giving
cycloplegics, In the first place, n high-power Tens {5 1aken and
then slowly reduces the power to get the accurate point of the
panent, and there would be no residual accommodations.




o Itisdone toexcludeay factor ofsccommodation.

Cylindrical correction refinement

}

o Jacksons Cross Cylinder, two combinations could be there
thatare -0.25 and +0.23 or-0.5 and 0.5, Spherical is halfand
opposite tothe cylindrical power

o Astigmatic Dial or Astigimatic Fon test.

o Bath these fest 18 used 10 determinethe uxis and magnitude of
dstigmatism,

Blnoculur Balunging

Binocular balancing is done after refining individual cyes for
spherical and eylindncal refraction, It is important to cheek
whether the patient is comfortable when both cyes are
apened. The following tests can do this.

o Fopging Test

o Duo-chrome Test

Contuct Lens

Types of Contoct Lenses
* Soft contact lens: It is made up of HEMA (Hydroxyethyl
methacrylate). It is larger than cornea. It is available in
various wales content; those lenses with higher water content
will have higher oxygen permensbality and vice versi.
Semi-soft contact lens; It is also known us rigid gas
permeeblc. It is made of either silicon, Ruro-silicon, or
cellulose acctate butyrate (CAB), 11 is smaller in size than
Carnca, which makes oxy gen permeability easier.

w3z
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* Hard lens: 11 is nol used nowadays beciuse it i miks up of'
polymethyl methacrylate (PMMA), which is not permenble
0 OXygen,

Extended wear lons: [t has high water content, 1t is not
recommended for use.

Oxygen transmissibility can be defined as DKA, where D
stunds for the diffusion coefficient, K stunds for the solubility
cocfficient, und t stands for thickness,

Determination of Contact Lens Power

o ltis important o derermine the fens power bacause it would
not be the same s the power prescribed to the spees. Since
the vertex di gets reduced in the lens the power
adjusted accordingly with myopic und hypermetropic
conditions,

* In myopim the power of the contact lens should be less than
the spees. In the case of Hypermetropia, a contact lens of
mose Power is tsed.

Indicutions of Contuct Lenses

*  Refractive uses include correcting the power,

o Cosmetic purposes. as it is used as an alternative to spees, und
comes i varions colors.

® Therapeutic purposes e.g., bandage contact lens is used in
cornenl uleer, Rigid gas permeable lens are used in
kerstoconus.

Complications Assocluted with | enses

o Hypersensitivity or allergic reaction 1o contact lenses can
lead to giunt papillary conjunctivitis.

*  Overweanng syndrome can cause hypoxia of comea which
willlead to corneal edema

Amblyopia (ST
Amblyopis is also known as the lazy eye, which means a
decrease In best-corrected visuzl etivity, It can be due to form
deprivation, strubismus, or refractive error.

Types of Amblyopis

o Siabismic Amblyopia : When one eye is deviated, foves of

that eye s nol working, it become dull and this causes

umblyopia.

Form deprivation amblyopia

o Any cause of opague media - at the comea or catarsct can
lead 1o light net reaching the foves s fovea is not formed

which can lead 1o amblyopis.
* Refractive
o High degree ofang opiawhichis rected
o Ametropia
o Meridiom) nmblyopia- It can happen in any axis of
astigmidism,




Clinical Findings of Amblyoplu

Decrease m visunl setivity,

Decreased contrast sensitivity,

Degreased hyperacuity.

Sunglass effect - Decreased brightness in the amblyopic eye,
Crowding phenomenon : When the patient can read same
letter in same size when presented individually (separated
from line)

Crowding phenomenon

Ambhopes can discriminate smalier visual
pculty symbols when presented sngly

Irentment

Occlusion of the normul eve - Using patches lo cover the
nomnl eye or penalisation by atropine. This is done for about
4-6 hours a day. It is treaument of choice,

As age increases it is difficult 1o treat amblyopin
Critenia sccording to age

1 year-1:1 1¢., occlude for one day and open for one diy.
2year-2:1

Jyears-3:)

4years-4.1

S years-5:1

6years-6:1

Amblyopia trestment can be done uplo B years of sge bul is
most ¢ffective U116 years of age.

Other methods

Carbidopa/levodopa

Using Cam Stimulators, stmalase the smblyopic eve various
patterns are shown to activate the fovea,

I
S

* Pleoptics - o treat eccentric fixation by stimulating the foven

and blinding the eccentric point,

o i fovea of one eye s working with eceentric point of
another it is known as shnormal retinal correspandence:

o On covering one eve, if the fovea of the other eye does not
takes the center position, it is known as eccentric fixation,

X _/
og
I / 1Empincd|
Fesienal Umis
Hernprer -
(Gaurarc)
Lot Right

* Horopter- Aren in space where points present are stimulating
corresponding retinal points 1,¢., 2 eyes are seaing same thing
together.

* Panums fusional space: Arca outside horopter where diplopia
is nol present

Binocular Single Vision/Binocnlar Fanction e

o [tisthe ficulty of brain 1o fuse 2 retinal imagesas one

o ltgetsdoveloped after 5-6 years ofage.

o JLisdivided into 3 grades

| Simultaneous perception

-an
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Fusion: It is formed by 6 months.
o Fusionof 2 similarobjects

Stereopsis (Depth perception)
Ability to obtain an impression of depth.

Supenmposition of two pictures of same object taken from
shghtly differentungles,

5% difference of image size of both ¢ves 1s normal and this
helps in 3D vision or in depth perception

Q Q

Tests To Cheek for Binocular Singular Vision

Worth Four Dots Test: An individual is given red-groen
glasses red. on the right side und green on the Jeft side and is
asked 1o see the box which contains four lights, thar is one
red, two greens, and white Tight.

o Diagnesis; Ifs person sees only twored lights, then he has
left eye suppression, and i o person sees three green
fights, then he has nght eye suppression, However, if the
person sees more than 4 lights, then he has Diplopia.

Rm:um.'. .::llp(qn

2. 4 Prism base oul test: - Put prism base outin front of the eye,

o Pul prismon nght eye, eye will deviate towards the apes,

o So as a part of conjugate movement lefl cye will also
deviate on same side but if fovea of left eye is fine, it will
come bisck for bifoven) fixation.

o This recovery movement indicates there is bifoveal
fixanon

o So it alsa helps in dingoosis of very small amount of
squint e, Microtropia which is 4 squint of less than equal
to 5 degree.

4 A prism test in bidovesl fixation. (A) Sheft of both eyes away from
the prism base | (B) fusional refixation movernent of the left eye

3. Bagolim Striated Glasses test: - Patent 1s made to wear these
phasses.
o There & striations in glasses which is 133 degree inright
eyeand 45 degree n lefteye,
o Patient is asked 1o look at one point and interpretation is
made busis on what patient see.
< Image formed will be in opposite directions of striations.

Interpretations

1. Bifoveal - Ifa person sees cross at cenfer.

2. Cenmeallp I supp: oI 2 parient sees
wap in ooe side.

3. Uncrossed diplopiu (Esotropin). light seenbefore crossing,
4. Crossed diplopia: Light seen afler crossing.

* Crosseddiplopia is a feuture of divergent squint

S Rightand left eve suppression.




o Random dot E test

Bbenal

o Lang test

Fainrii

Lxctropm

Cppmene

4. Synoptophore/ Amhlyoscope

Diagnoesis of binocular single vision ina child
Grades of BSV can be found

Orthoptic exercises  Improves binocular vision
Helps in convergence exercises

I'vpe and amount of squint in aneye,

Tests Of Stereopsis
o Titmusfly test

-~ N
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Refractive Surgery
Basis of refractive surgery
o Keratomileusis: It is the alieration in curvature of cornea
More the curvature, more is the refractive power

(LIRS

-

s Soinmyopin: For lessercurvature, flatten the comes,

o Forhypermetropin: Bulge the center of comea

Myopla

Incisional

e Radinl Kemtotomy: Leave optic zone of centml 4 mm,
peripheral cuts are made on comea with diamond kaife
causing periphery w0 bulge and center to flatten

Results will be good within the 3 D of myopia,

-

Laser Associnted

o Laseresed: Excimer laser 193nm argon fluoride

o Surface Ablaticn: The superficial stromu is déalt with here, It
wdonein case of low 1o moderate Myopia.

o Photorefractive keratectomy (PRK)- The epithelium is
debride by alcohol, then the laser is given and ey2 is
bandaged. The rebab time 18 longer end isnot used now.
LASEK- Laser Assisted Sub epithelial Kentectomy/Liser
Epithehal Kermtomileuses, It is done by raising the flap
with alcohol.

Epi Lusik - Raising the flap by microkemtome
Trans PRK-Flap i5 rased by laser.

o For nebulur corneal opacity, surfuce ablation procedures
are done so that nebular opacity can be treated when
superficial stroma Is put under laser.

* LASIK
moderate to ligh myopia, dealing with deeper stromu,

I-Lasik

y Z-Lasik

In L-LASIK and Z-LASIK: Raise the Rap by Fermto lnser.

3 Contura: Topo Guided Lasik

Wavefront Guided Lasik : To reat Abberopia

(Laser m situ Keratomileusis) 1t s done m case of

a

LASIK EYE SURGERY

K\

Fls
2 et

ruTtang
drupy

p

Laser
3 scdoury 4
5 Fap 6 In myapsa, fnal comes:
rapesitenng Orvatirw & N

=N

Epl-LASIK

RelEx (Refiactive Lenticular Extraction) or SMILE ; Cut
small piece of corneal stromi by focusing the Femio liser on
comen

ILis smull incigion fenticule extruction.

* Afterthe piece of comea! stroma i ¢ut, make 4mm incision

o 3o L |




The Treatment Steps
Stp 3
Lergtcule crowtian

A U Serrian st mmad e 4
Crentad ke thie WTACE Comen

Ltep 2
Lermicud romawal

Thve bert xuie o remaved theast the
RChen WA et ar S LETOn T e
COr el Maemmarankon

Step 3
Inpomnert is corrected

IO e 1 M OSELRY Shares e
hage of e Corova Wty widicwwy
the Seurmd cotractom rarection

Impartant Question

Q. What 18 the age limit for Refrctive Surgery?

A. A minimum of 18+ years s required 1o perform refractive
surgery.

Q. How much can ablate the potient?
A. Stromal bed thickness should be minimum 275 microns.

Q. How to caleulate ablation depth?
A. Munnerlyn formula
Ablation depth (um) = 173 =
Intended correction in diopler

(Optic zone in mm) »

New Procedures: Higher Myopin

o Clear leny extraction: Fucali's Operatson 15 done for this type
of extraction,
o Immediately power of lens 15 reduced by 16-17D
o Complications - Posterior capsule rear, retinal

detachment

e Phakic IOL implantation: - Additional lens is put
counteract the refractive error. 11 15 done with the help of an
ins clip (Lobster claw) or it s put in cilary sulcus and it is
called ICL (Implantable Contact lens)

o [wplantable Contuct Lens (ICL) derived from collagen,
knownas Collamer
o Range of corection is very high i.e..-310-20.5

Hypermetropia

Lascr

o Surface Ablution

* LASIK

o Laser thermal keratoplusty: Holmium Laser is used in this
procedure and is given ax two rows of laser burns in the mid
pesiphery. Sothe periphery will shrink and center will buige,

o [tisdone to correct low hypermetropin

o lteanregress so procedure can be repeated.

* Radio frequency waves: Here mdiofrequency waves are used
cause bums,

LIALEL
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New procedures
o Phakic1OL

Astigmutism
Incisional
*  Arcuate kerutotomy
o Itisalsocalled as T cuts
o Perpendiculsr cuts are mude on steeper axis which
becomes little flatter and opposite uxis will slightly bulge
which is known as Coupling effect
* Ruizprocedure: relaxing cuts itre given 1o treat post openstive
astigmatism ufter keratoplasty, Either rectungular or
traperoid shaped cuts are given.

[TRIT1Y

Laser
o Surfsce Ablation
= LASIK

Surgery
* TJonc |OL Impluntation

Preshyopia UIB=EH
1. PrelEx: Presbyopic lens exchange. Petmultifocal 10Ls.
o Disadvantage: Glare
2. Conductive K P 'y watves are put at
periphery and center bolges. This is based on the concept of
monovision so briin leam (o use one eve for near and onz eye
for fur,
Monovision
3, Laserinduced
4, 10L based
5. Intracomeal inlays ; Putintracomncal nings
6, Laser modification of nitural lens by Femio laser (under
research)

(] Radiofi
o

Low Vienul Aldy

1. Latestuge gleucoma or ARMD or macular disease.

2, Low visuul wids: Godgets used to mugnify the image.

3. IHthe magnification is more, fiekd and depth of focus Is less

Sturm's conoid 0104
Comens
+—— Focal ruma | Focat2
\ wurm
mandian focus 1 |elatina
Hongoral —
i g : i\\
| H
+ Clres
.lng‘:f'hm ] e
1

*  Sturm's chonoid: 11 is biurred effect of diffuse bundle of rays
when it passes through an astigmatic ks,

o Focul mterval: Distunce between focal point | und focal
point 2,

*  More the focal interval, more the degree of patigmatism,

o (ircle of least diffusion: It is the point where there is least
blurring among all the focal points.

Reduced Eye (IRTETY
* 1t is the simplified optical system of the eye where eye is
considered as single surface and refraction is studied on that.
® All the values of power of lens, power of eye, power of
corney, index of lens, index of comex is based on reduced
eye,
o Conceptofreduced eye is given by
o Listings
o Donders
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Crossword Puzzle 1 Crossword Puzzle 3
v
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L Dl BENSE L0 0 O

Across Across
2. Sofcontact lensusersare proneto . 2. Denved fromcollagen .
3. i% larger than the cornea, 3, Claar lensextiaction is done by
Down Down
1. sthe most common infection, 1. Reducing leoticule from a4mm ineision is known as
3, Ocdema 1s caused by overwearning lens.

4. Thedistance between the lens and retina is A

Crossword Puzzle2

L
dEEN I 1]

=gkt lal

I O

Acruss

I 15 it partial loss of visson.

3. decreased brightness inamblyopic cye.
Down

1. complete loss of vision iy .
2. o trent eccenine fixation
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(33 | SQUINT PART-1

Extraocular Museles gosT

e The extruocular muscles are the muscles thut control the
movements of the eyes.

e Total six extraocular muscles are present in the eye: Foar
recti muscles and two oblique muscles.

1. Reeti muscles

a¢ Recti, origimutes

) Annslns of Zinn

Itoriginates from the Armulus of Zinn

Arnnulus of Zinn is the tendinoss ning located at the apex of
the arbit,

Insertion of recth muscle: Anterior to the egquator, Spiral of
Tillaux

Spiral of Tillaux

Distunce from limbus,

o Medial Recti muscle: 3.5 mm

o Inferior rectis muscle; 6.5 mm

o Lateral rectus muscle: 6.9 mm

o Superior rectus muscle: 7.7 mm

The spiral ring shown with adotted line is the spiral of tillaus

. Superior obligue musele

It originates from the apex of the arhit, mainly from the body
of sphenoid bone,

The superior oblique muscle passes through the trochlea
whete itucts nv o pulley then it is inserted into the outer upper
quadrant,

Superior Oblique Eye Muscle

o Insertion s always posierior lo the equulor (postenior upper
temporal quadrant)

A, Inferior obligue muscle

o ltonginates (just behind the orbital ring ) from masxalin,
o Insertion is lower temporal guadnnt posterion (o the equator
o Movementsof eye
o Elevationand depression
o Abduction (eway from nose) i adduction (towards the
nose)
o Intorsion (12° mmward rotation) and extorsion (127
outward rotation)

Imaginary coronal plane passing through the centre of rotation

Carter of rd

Listing's plane

13
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Action of Differcnt Muscles

The three-axis on which the eyeball s performing all six
movements s called Fick's axes,

The plane passing through the centre of rotation is called
Listing's plane,

X-uxks showas elevation and depeession

Y-axis shows intorsion end extorsion

Z-axisshows abduction and adduction

00410

Horizontal

Adduction 1s donc by the medial rectus muscle, and
abduction isdone by the lateral rectus muscle.

Vertical

1S: Superior are intorters
RAD: Rectiare adductors

*  Angle between lateral wall and medial wall 1s45°
o Any axis which s bisecting the two is 22.5 or 237 (orbital

axis).

Relationship of orbltal axis with the eyeball

ny [
Oatiral sk y’ e
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*  Verticul muscles: Superior rectus (SR), inferior rectus{IR),
supertor oblique (SO), and infenor oblique (10).

o For vertical museles, Adduction and abduction are always
tertiury actions

o Elevation i also called Sursum version and depression is
alsa called the Deorsum version.

Refer Tuble 23.1

b d

d d

u [

Lateral ¢ Mecial

1 1

| i

a o
n n

TA

* Angle between the visunl axis and the orbital axas 1s 23°,

o Supenor reclus and inferior rectus are also ahgned in the
same line as the orbital uxis and Le., it forms an angle of
23%th the visual axis.

*  Whentheeyeballis ubducted at 237, it comes i o stright line
with vertical recti and in this position in the the abducted eye,
the netion of elevition and depression is totally of reot i

o Angle formed between the oblique muscle and visual nxis is
b o

®  When the eye is adducted at $17, it comes in 2 steaigh! line
with oblique muscle, Therefore, the action of ¢levation und
depression s of oblique.

Yoke muscles
* Yoke muscles are the contralateral synergist.

HEW LSR
o RO
Righ e B e Lefi
(RE - Ahdusal) (LE Abdasal)
kIR L
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Different gazes: Movement of both eye is denoted s version
and movement of ane eve is denoted as ductions
Ihere ure 9 gazes

HSR“ ﬂ-n
ﬂ- !6 |Ll.|RsI° u!.._so. lso thr

Centre position s the primury gaze,,

elevation and the s friversion is depression

Movement of an eye towards the right is Dextro vetsion and

towurds the Jeft is Levo version,

So there 15 dextroelevation or dextro depression and levo

clevation or levo depression

Levoelevation: Elevators are superior rectus and inferior

oblique and levo means Jefl eye is abducted so muscles

involved ure lefi superion rectus und right inferior obligue

Muscles action in dextrodepression: Depressors ure IR und

SO and dextro means right eye is abducted o muscies

mvolved ure nght infenor rectus and lefl supenior oblique

o Yoke muscles for nght inferiorrectus 1s keft supenor oblique

Yoke muscle for ight inferior oblique is lefl superior rectus

Herring Law

o 1t states that there is equal mnervation in yoke muscles 1.¢.,
yoke muscles receive equal and simultaneous innervition,

Sherrington's law

o It's a law of equal but reciprocal innervation of agomst and
antagonist.

o It means that two muscles in the same eye with opposite

uction (right eye, right superior rectus and right inferior

recius),

supraversion is

Squint/Strabismus
« Misalignment of the visual axis,
*  Thiscondition is also called Heterotopua.

[T} 252 )

PSEUDO-STRABISMUS

« Pseuwdostrabismus s a condition when the eyes ure well
aligned but appear to be misuligned.

* Causcs of pseudo-Esotropia:
o Epicanthal folds
o Highmyopia: High negative angle knppa

b 3o i 2

o Cuuses of Pseudo-Exolropi:
o Telecanthas or hyperteleorism
o High hypermetropia (high positive angle kappa)

* In telecanthus there is normal nter pupillery distance but in
hypertelorism it is more but both are far upart medinl canthus
with no wetual deviation,

Classification of Strabismus

o [ltisdivided into latent squint ( phorinsj und manifest (tropia)

*  Lutent squint is dugnosed by an uncover test by breaking the
fusion reflex.

o Lutent squint is further chussified into esophori, exophoris,
and hyperphoria,

o Hyperphoria is a condition when the one eye is up and the

other cye s down

o Itisprotocol to mention the eye which isup.

o if the lefi eve 1 wp, it is left hyperphoria and nght
bypoephoria

o Similarly, if the right eye s up, it is right hyperphoria and
left hypophoria.

Exephoria: The eyes ure divergent

e Esophoris: The eves are convergent

o Manifestsquint is further clussified mio esotropi, exotropia,
and hypertropia

*  Manifest squint can also be classified mto
o Concomitant squint: Esotropia or exotropi
o Vertical squint are not concomitant
o Inconcomitant squint:

—» Paralytic (paralysis of muscles)

—» Restriclive squint (fibrogis of muscles)
~» A=V paltern or pattern squinl

<» Ocular motility defect.

Concomitant squint

o [f's atype of manifest squint in which the smount of deviation
rermitins samme in all gases,

o Primury devintion is equal 1o secondary deviation,

o Priocnwry devintion is the amount of devigtion in squinfed
cyes:

o Secondary devintion: It is the deviation of normil eye behind
the cover

o When both fovea works together it 1 normul nlignment and is

called normal retinid retimal correspondence,

Concomitint squint commaonly occurs from early childbood

oreongenitel squint.

o Eye movements are normal and no double vision (diplopin)

o There is no diplopii becouse of sensory adaplution as there is
suppression{cortical inhibition)

e Eye gets deviated because of the abnormal retinal
correspondence

Etiology of Concomitant squint

. Scm(uv olmmlc» Unwrmlcd refractive errors, high

tropia, any d of'maculs and any opague media
within 5-6 months of age,




o In semall children, medial recius musele is very strong so the
cye goes imwardy

*  Affer 89 years, in any non seeing eye, eye will start 1o drift
outwarids

o Molor obstacle: Abnormal accommodative convergence per
uccommodation nio (AC/A ratin)
o I the person s bom with high AC/A ratio then per

accommaodation prism dioptie of convergence/dioptre of

accomodation 15 more
o Normal ratie: 3-5:1
o Abnormality in the extraocular muscle.
* Caongenital abnormality of size and shape of orbits.
o Central obstacle: Defective development of fusion reflex.

Esotropla

A, Esolropla B. Exotrocia
C. Hyportropia 0. Hypotropla

* [tisaconcomitant convergent squint
o Esotropiais divided into three Lypes
o Infantile esotropia
o Accommedative esotropia
o Non-accommodutive esolropla.
Infantile esotropia/ Essential infantile esotropin/ Congenital
esotropia
o It munifests by six months ofage.
s Amount of squint is lnrge, about 30 prism dioptre.
e There will be shernate fixation m primary goze (when the
child looks straight either one eye can fix or the other eye can
fix).

e There will be cress fixation i lateral geze (when the child
looks to the right wath Jefi eve),

o Latent Nystagmus: Normally looking at child no nystagmus
Is seen, but when one eye is covered nystagmus is observed
so nystngimus is manifested by covermg thevye

o Jerky nystagmus: Fast phise wowards (he fixating eye

o Dissocinled vertical divergence (DVD): Dissociated vertical
deviation (DVD) 15 a condition charactensed by aslow drift
of the non-fixating exe while the other ¢ye is fixating on a
lrget.
o DVYDdoes notobey henng's lsw,

o Treatment: By 6-8 months of age child stants to manifest Le,,
child is not looking through both his fovea together

* Binocular smgle visson forms by 6-8 years bt if the child is
lefl us such be will never develop binocular single vision so
1o avoid amblyopia refrection and occlusion can be done

o Occlusion- If amblyopia is found in one eye and vision is
less, the treatment wpproach s to stimulate fovea by
occluding the nermal eye,

o Sccond treatment approach is to straighten the cye.

* Sutgery
o I should be plonned at the correct time, so that binocular

development will not be affected.

o Baoth eye medial rectus recession (due 1o its overaction)
o Lateral rectus resection.

Accommodative Esotropia

e It is a condition developed due to activation of the
aceommaodation reflex

e It can be divided mto refructive, non-refructive, and mixed
type

o Refmetive sccommeodative esottopia

* Due to uncorreoted high bypermictropia, sccommaodation 1s
exerted, When oo much of necommodution s exerted it will
result in converngence squint

o Thisconvergent sguint 15 same for farand near.

o Treatment: Ireal hypermetropia

¢ Refructive correction- nccommodation slowly relaxes und
eyes become straight.

Non-refractive accommodative esotropia

o Childisborm with an increased ACA ratio,

o As oo cresult, the amount of squint will be more for near and
convergence increases even further,

e Treatment: Relax the acoommodation by assisling
secommodation or creating periphernl sccommodation so
that the central impuise 1s less

o Assist accommeddution: Mioties like echothiophule.

o Near glasses (bifocals).

o Usually surgery is not done but if needed- Bilaternl medial

rectus musele recession can be done

Mixed accommodative esotropin
* High hypermetropiaand increased AC/ A mtio.
¢ Treatment
o Refractive correction
o Bifocals o relax accommodation
o i surgery s needed @ Bilateral medal rectus muscle
recession




Non-Accommodative Esotropin Exotropin
o It can be stress induced, non-seeing eves in children within § o Exotropiais the condilion when ane or both eyes deviate

veurs, over correction exotropta o [teanbe congemital (very rare ) primary exotropi, secondary
o Convergence excess is also o type of non-accommodative exotropia, and consecutive exotropia,
esotropia- normal AC/A ratio. o Primury exotropia manifests within 2 years of nge that can be
o Nesirpoint of accommodanon i normil constant or intermittent.
o Esotropia: Only for newr but ortho (straight eyes) for far o Sevondary exotropia: Noa seeing eye inaduls
vision, o Consecutive exotropin; Overcorrection of esetropia

o Therewill beno refractive error.
o Treatment: Bilsteral medial rectus muscle recession,

Microtropia

o Ultry soadl amount of squint is prezent (esotropial, about §°
of squint or 10 prism dioptre

o Fixation can be foveal or extra foveal,

* 4 prism diopire base out lest is performed o check the

fixution in microtropia
Table 23.)
I I I S N
Primary function Elevation Depression Intorsion Fxtonsion
(Sarsum version) ( Deersum version)
Secondary function Intorsin Extorsion Depression Elevation
Tertiary function Adduction Adduction Abduction Abduction

-
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15 the trentment of accommodative esotropin
ratio 13 increased in Non-refractive aecommodative

D =1

FITTITL] [1 1111 [111] ¥
: : Crossword Puzele 3
FII I ] ]

Acruss
3. is the conjugate movement of the eye.
4, isthetertiary function ofinferiorn recius muscle

Down
1. isthe primary function of inferioroblique muscle.
2. wihemovement of ancye towirds tho right.
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Across

2. isthe treatment of over-acting muscles.

4. s the condition developed due to sctivation of the
accommodution reflex.

3

[ | IV O T I

1
I

El ITIT1 IT11]

CLLIL1

EHEREENENEEE R

Across

_____ is ane of the treatment spproaches for accommodative
exolropii
is reveuled by viewing with ooe eye alone

Down

15 it conditon charactenzed by a slow dnit of the non-
fixatmg eye while the other ¢ve is fixating on a targel.

: s the presence of a very small amount of squint,

approximately 3% of squint or 10 prism dioptres.




+| 24j SQUINT PART-2

Inconcomitant Squinty
o This condition 15 just the opposite of Concomitant squints,

where the degree of squint varies in different gazes,

Tmportant Points
. Secondary { Paralytic)>> Primary

2. In contrast to Concomitant squints, there is o lale
preseniat:on

3. There is pulsy of other muscles, which causes limited ocular
movements (ocular movements are restricied).

4. Diplopia is also a very important feature of inconcomitant

squints.

Sequelae followed when there is palsy of a Muscle

1. Secondary over-uction of yoke: According to Hermng's law
when there 1% palsy of one muscle, there has 10 be equul
innervation m ihe yoke causing secondary over-action of the
voke muscle,

. Secondary contracture: Due to the palsy, there will be
secondary contraciure of the 1psilateral nntagonist. It 1s only

o

seen inthe case ofa bong-stnding deviation

3. Secondary inhibition of commlaeral anagonist: When a
conmucture is taking place m the muscle, there will be
secondary inhibition.

Diplopia
*  Diplopia meuns double vision,

(LIS AR 3]

e Thereistwo localization of one object

Classification
o Diplopia can be clussified m three ways.
o Firstway
I. Harizontl diplopia

lllll.ll.

2. Verticaldiplopia

3. Tomsonal diplopia
o Second way

a Uniocular diplopi

b. Binoculsr diplopia

e The most common ceuse of vmoculor diplopia is

subluxation of the fens,
Some other causes include polycorna or the case of
multiple pupils.
Incipient catamct can also Jead to uniocular diplopia.

®  Themost common causes of hmocular diplopia

Paralytic squint
o Restrictive causes: Thyroid eye disease ond blowout

fractures
5 Third way
i Crossed diplopla
il. Uncrossed diplopia

o In diplopin, one 154 true image, ond one 15 a false one. If the

false image 15 on the squinted side, this condition is
uncrossed. 1 the mage s formed on the opposite side of the
squinted eye, itis crossed.

MR
paty
Crossed dvergenl squamt
Diplopia oF exotropis
LR / '\ Comvengom squant or
pafy Unerossed cutropin

Diplopia

Crocsad-Uncrossed Diplopaa

eXotropia

e This is another method w figure out if it is crossed or
uncrossed diplopin,

b L]



Compensatory Head Posture
« Inallofthese diplopia, there 1s comp
« |t isamotoradaptation to avoid diplopia.

vhead p

* In the case of horizontal diplopia, the p y head
posture becomes face turn.

* For vertical diplopis, the compensatory head posture is chin
upand down.

e For torsional diplopia, the compensatory head posture
becomesa head tilt.

Parnlytic Squint

Third Nerve Palsy

o Thathird nerve nucleus is present in the superior colliculus in
the midbram,

*  This consists of two types of nucler, the mivm nucleus und the
accessory nucleus, The accessory nuckeus is the Edinger
Westphal nucleus and supplies the iris sphincler snd the
cilliary muscles.

el

AL Medical Fectun

Rosteal
Migh Left

Midline saiatal

Sopenor ool

ferior colliculus

* Inthe munnucieusat the level of the superior cotheulus - the
innervation of the superior rectus is contralaterul, A single
LPS subnuclel mannges the both LPS. All of these different
subnuclel are forming the fascicle.

* In the case of anuclear lesion, there is contrulateral supenior
rectus, and 10 both eye LPS is gone, there 15 ptosis, This is
called Daroff's Rule.

* From the superior colliculus, the third cranial nerve unses.
From the imferior, the fourth nerve arises, and from the Pons
medully, the sixth ceanial nerve urisey.

Other features of third nerve palsy include the following.

I The pasition of the eye is down und out
o The action of muscles and innervation is LR6 & S04, and

the rest are supplied by the third nerve.

o When the third nerve w gone, the laternl rectus und
superior oblique are sull working. This is why the cye 15
down and out. The postiion of the eye 15 depressed and
abducted,

. Diplopia will happen in ull gazes exceptdown and out.

. Restriced eye movements ave seen,

. Crossed diplopia is ulso observed.

. PMosis is present. Dilateral ptosis, when present, indicates o
nuclcar lesion, and single-cye ptosis means a onc-sided
Jesion.

. The pupillary and ciliary muscles are also innervated. This
will cause mydniasis,

. No accommodations is observed,

There will be non rective, diloted fixed pupil

. Direct and consensual reflex ure absentin the sume eye.

The Edinger Westphal doss not work and hence does not

stimulate the other Edinger Westphal. This means that both

the direct and consensunl reflexes do not work.

o o e
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Etiology of third nerve palsy 002300
o Theetiology of third nerve palsy may be due to the following:
o Medical :Hyper finbetes mellitus, ete

b, Surgical causes :

o Trauma with subdural hemutome.

o Posterior communicating artory ancurysm.
o Uncalherniation

Hispet vesseis an pia mater supply surfars
of the nerve including pupilary fbees
(darringed by cormpressve fesioen|

/

Vasa vasorum supply part
of narve but not pupsdiary fitres
(damaged by medical lesions)

Pupillary fibres tie darsal and poriphoral

-y



o The pupillary fibres are lying  dorsal and penpheral to the
side

o The pupillary fibres are responsible for consmction,
seconmodation s miosis,

e These fibres present in the dorsal peripheral part are
superficial and are supplied by paal blood vessels. The core of
the nerve is supplied by vasa vasorum, which are not
supplying the pupillary fibres. For diabetes and hypertension,
these blood vessels are affected first.

e There 1s pupillory sparmg m medical palsy. There wall be no
dilated fixed pupil, and all pupilliry reactions are normal

o Forthe surgical cause, the pupillary fibers are uffected.

Pseudo-Von GraefeSign

e When there i o surgical third nerve palsy, there can be
sherrant regencration of the nerves

* Von Gimefe signis when the eyes are moved from the upper to
the lower levels. The lid keeps laggmg behind due to
retraction

o Pseudo-Von Graefe sign menns that on looking down
(inferior rectus), there is lid retrnetion( LPS )

Syvudromoes Related 1o Third Nerve Palsy
Weber's Syndrome

ey

Adocdnt

I werve muchoun,
Rod sl

Coretmad patuncle

e [Hisdue tothe involvement of cerebral peduncle
o [tisthe third nerve palsy along with contralateral bemiplogia

Benedict Syndrome
o It is the third nerve palsy with contralateral bemi-tremors
due o the mvolvement of the red nucleus,

Nothnagel's Svndrome
o [t is the condition where third nerve pulsy seen with
ipsilateral cerebellar ataxia.

Claude's Syndrome

* [tisthe combimation of Benedict's syndrome end Nothnagel's
syndrome.

* There will be third nerve palsy, ipsilateral cerebellur maxis,
und contralateral hemi-tremaors are present in this condition.

¢ Theeyecan be soen to be down and out on this slide. This also
mdicates third nerve palsy,

hé
bénchd
T

* In the slide above, the primury gaze cun be seen 1o be
different. Bilaterul ptosis is observed. The left eye is down
and out. This indicates a nuclear kesion.

o Thereisadefective elevation of the othereye.

o Contrlaternl SR ismvolved.
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o Io uncal hermation, only the fibres supplying the iris
sphincter are afTected: therefore, only mydeiasis tiskes place

Treatment

« Thesequence of treatment for copcomitant squint
o Refraction
o Occlusion,
o Orthoptic exercises to enhance binocular single vision,

strength and convergence

o Surgery

* Forparalytic type, onc has to wait for the palsy toresolve.

o [fthe palsy does not resolve, the only option for reatment is
surgery,

= When wailig for the third nerve palsy 1o resolve, in order 1o
seothe the patient in the meantime. certain steps nre followed,
o The waiting period is usually 6109 months.
o Forptesis, cruteh glesses canbe used.
o Occlusion can be done for one eye in order w relieve

diplopia.

Fresnel Prisms also be used for small squints,
o For the contrscture of ipsifaleral antagonisis, botulinum

Loxin imjections can be used.

* If the condition does not seem 1o be improving, surgery is

seen 1o be anoption.

LITELES)

o

Surgery
1. R-Rsurgery
o This surgery states that the lateral rectus has 1o be
lotsened, and (he medial rectus his to be lightened.
. I the medial rectus hus no power, transposition of fibre is
done, Superior and inferior rectus fibres are taken and
transposed in place of the medial rectus.

[y

Sinth Nerve Palsy (AR

* It arisas from the Pons und passes through an osteofibrous
conduit located at the level of the petrous apex. Thisis known
s Dorello's canal.

bono fut) O Vi exiting ot the
musde k.
Overview of the abducens nerve junction

o After (he abducens nocleus. it passes through the point 1o the
medullury juncion. Through the apex of the petrows bone, it
1 then passed into the cavernous sinus, the superior orbital
fissure, and finally info the eye.

* Any increase i intracrininl tension can couses sixth nerve to
press agrinst the petrous apex. This 15 why there is sixth nerve
palsy in the case of papilloedema.

Clinical Features of Sixth Nerve Palsy eais

* The pusition of the eye ks going 1o be in esotropis because the
sixth nerve supply is the lsterul rectus.

* There will be defective orno abduction.

o Thetypaofdiplopu i honzontal,

A



@ Important Information

Diplopis is always masimum in the direction of action of the
pantlyzed muscle.

e [Ifthe right eye is checked and there is lnterl rectus paisy, the
diplopin 1s moxmmum when looking towards the right,

* To avoid that, the | y head | is the fuce
turmed to the uffected side and the eve is going other side. This
reflex 18 called Doll's eye reflex i.e., vestibulo ocalar reflex
(VOR)

e Thetype of diplopiais uncrossed diplopin,

Etiology T

«  Mostcommon: Diabetes, hypertension, and stheroselerosis.

* Trouma

* Less commoen causes: Multiple sclerosis and increased
intracranial tenston,

o Inchildien, it can either besequired or congenital.

Lef W) servu (aouiucened punele
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Millard Gubler Syndrome URCat)
o This is a condition in which the patient has sixth nerve pelsy,
Tthnerve palsy. and contralateral hemiplegia or hemiparesis

Foville Syndrome

* Thisisacondition in which the patient hus sixth nerve pulsy,
Tth nerve palsy, contraluternl hemiplegiah sis, and
Central Homer syndrome (PPRF may also be involved).

Treatment

Wait tor penod of'6 10 Y months

Occlusion can be done toavoid diplopia

Use prisms

In case of medum rectus contracture, botulinum toxin is

used

Surgery

*  Medinl rectus recession is performed to tred contracture.

o Luteral rectus resection can be perfarmed if there is some
power left in the lateral rectus.

o [f the latern]l recius is weak, Iransposition surgery is
performed.

Fourth Nerve Palsy 004499

e The nuclees of the fourth nerve lies in the midbrain
originating from the inferior colliculus,

* From there, it gocs 1o the contralatemt supenor oblique. The
imervation is contralateral

* Thisistheonly nerve 1o arise from the dorsal membrane,

Supercroblique muscie

The trochlear nucleus 18 present at inferior colbiculus and
trochlear supplies the conr latemnl superior oblig

From fourth nerve fascicular segment it 15 going into the
subseachnoid segment, civermous segment, orbital segment,
through supraorhital fissure and supplies the superior oblique
muscle.

o In the case of o nugkear lesion, there will be & contralateral
superior oblique palsy, but when there is a lesion in the
cavernous sinus or the superior orbital fissure, there will be
ipsilateral superior oblique pulsy

Etiology
* ltismosteommonly congenital in nuture




e Trauma
s Hyperiension and diabetes mellitus

DOLL'SEYE REFLEX

o The patient's head 15 moved m one direction. and the eyes
move in the opposite direction, This is called as vestbular
ocular reflex,

o [tisanormal phenomenon in all individual.

o Nerves involved in the doll's eyve reflex inclode the thind

nerve, the sixth nerve, and the cight nerve

Clinical Features of Fourth Nerve Palsy

e The position of the eye: Hypertmopia. extortion and slightly
ndducted.

o Compensatory hemd posture: Tilting of head on the opposite
sk,

o In the case of hypertropia, s there will be no depression,
chin will be down with the face tumed on the opposite
side.

e Thereisndefective depression in the adducted position
o Vertical diplopia maxmum when lookmg down (Main sction

of SO is depression and dipfopia is always maximum n

direction of action of parulysed muscle ). This will be

maximum when one is trying to climb down a flight of guirs
o Crossed diplopia i alse observed,

Management

e Waitfor6to9 months

o Occlusion cun be done to avoid diplopa,

e Botulinum toxin can be used in ¢ase of muscle
overaction/contmacture of infenor oblique

Surgery
* Knapp management
Inferios-obligue recession surgery can be done Lo manage
the contraciure
o Superior obligue tucking can also be done to strengthen
the supertor oblique muscle.
o Both Inferior-oblique recession surgery and superior-
obligue lucking can ulso be done

L

The head tilt of the child can be seen on the lefi side with 1
right hypertropia,

Once the head is tilted on the same side, the hypertropia

In primary gaze, the person has left hypertropia, which will

mcreases on the right gaze (opposiie gaze).
When there is nght head tilt, it isnormal and benee this is the

Increises

compensatory head posture
But incase of a same side head tilt, it agnin increases,

@' Important Information

* [nsuperiorobligue palsy
o Hypertropia mereases in opposite guze and same-side
head il




o Ifthe Exotropia s more in downgize then it s A’ pattem and
if the exotropia is more inupward groze then itis "V patern

e When Esotropia s more in upgaze it is 'A" pattem and if the
esotropit 1s more (in downward gaze it is'V' patten

e Rectus muscles are adductoss, so in V' pattern there is
superior rectus under action and mferior rectus over action

¢ In A pattern, there Is superior rectus overaction and mferior
reclus underaction,

Ocenlar Maotility Defects onIsay

Duune’s Retruction Syndrome (DRS)

e In this condition, the sixth oerve nucleus i1s not formed
properly i.e,, there is Hypoplastic sixth nesve nuelens so the
luteral rectus is supplied by the third nerve (Anomalous
wrmervation of the luterul recius by the third nerve),

* So there will alwiys be co-vontraction of the lateral and
medial rectus. It does not obey Shermngton's law,

Oculocephalic or Vestibuloocular reflex * Clinical Features
o Pathway o On adduction, there is upshootand retraction of the globe
o Semi-circular canal — Eigth nerve (Ipsilatersl)— o Decrensed palpebral fissure
Vestibulur nuclevs (Ipsilateral)=-Sixth nerve » Decreased convergence
(contralateral) —» Left Lateral rectus, Right MLF * DRSis classified by Huber's classification
Right medil rectus. » Type - Decreased sbduction,
o There ts third neeve involvement it is affected in brain o Type 2-Decreased adduction
stem lesions |, Doll's eye reflex is not normal, the eye will o Type 3- Bothabduction und adduction are affected.
notmove atall * Treatment
Nerves involved: Third, sixth und erght o LR resection is contraindicated as it increases the
refructhon
Puatlern Squints UREET) o Mauscle transposition is the cholee of treatment,
o Pattemn squinis consist ofan A pattern and a V patiern.
e APATTERN
o In this pattern, convergence is more up than down
o It is scen when the difference of squint between upgaze
und dow ngzsze is more than equal to 10 PD
* VPATTERN

o It is when the difference of squint between upgize and
downgaze 18 more than equal to 15D
The patient either his an exotropa or esotropi and, based
on that, ithas un A pattern ora V pattern

o In prmary geee, nght eve seems okuy, bul in left eye
palpebral fissure is small and eye is retracted und in left eye
there is noabduction.

A Lactngra o So, according to Huber's classification, this is Type 1,
© ® Brown's Syndrome
D ® e Brown syndrome Is the fibrosis of the superior oblique
G [ tendon sheath Le.. there is tight superior oblique tendon
V Exaoropia V Esctaoqiee sheath,
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« Etiology * Treatment

o When it happens congenitully it is known us congenitl o Ifhinocular single vision s fine, it will not he disturbed.
chek syndrome. o For congenital cases, lengthening of the supenaor obligue
o Acquired: Inflammation and trauma of trochlea 18 performed.
o Rheumatoid arthritis or scleritis
Strabismius Fixas 012500
* Clinical Features o 1l means (he two medial rectus are fibrosed leading o both
¢ Ithasarestrictive pathology b of fibrosis, eyesbeing convergent | fixed in convergence)
o Hypotropi in the primary position (when the paticnl is o i the casc ofTaterad rectus fibrosis, both the oyes arc fixed in
looking straight) divergensa.
o Defective elevution m the adducted position und nermal
elevation in the abducted position.

A positive forced duction lem 13 seen Le., even with
forceps when there is elevation in adducted position, there
s resinction

o Asthere will be no elevation, compensitory hesd position
ol chinelevation is ohserved.

o
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3. In ——— fixus, MR fibrosis s observed in both the eyes,

Tewdting to both eyes beirg convergent.
3. In Brown's syndrome, keogthening of the ——— oblique is
performed us a form of reatment.

Down

1. When the normal eye is covered. and there is of the
muscle, prevent if from takimg the centre, m case of paralytic
squints,

. For Duane's Retmction Syndrome (DRS), LR
contraindicated.

4, Muscle weees — is the choice of treatment for Duane's

Retraction Syndrome (DRS),

ra
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Across

1. According to -—-— munagement, in the case of contructure,

one can opt for inferior-oblique recession surgery.

. Far treatment of ptosis during the waiting period, ——

glasses can be used.

4 emmeses Grubler Syndrome is & condition in which the putient
has sixth nerve pulsy, 7th nerve palsy, and contralaterul
hemuiplegin,

§. weeeees Syndrome is o condition 1n which the patsent has sixth
nerve pulsy, 7th nerve palsy, contralateral hemiplegin/
hemiparesis, and Central Horner syndrome (PPRF may also
be involved),

v

Down
2 The waiting period is wsually 6 t0 9 months before the

treatment of squints.
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2. The nucleus of the fourth nerve lies i the midbrun
originating from the ——— colliculus,
4. For Duanc's Syndrome ( DRS), the sixth nerve nucleus

15 not formed properly { Hypoplastic sixth nerve nucleus),

Down

1 means double vision

3. For the treatment «—— of ipsitateral antagonists, botalinum
toxin injections can be used.

4. In Doll's Eve -, the patient’s head is moved in one
direction, and the eyes move m the opposite direction.




| 25" SQUINT PART-3

History 0001y ¢ Oculocephalic reflexes - forcomatose paticnts.
» History-taking can be very elaborute. o Tocheck whether there is squint present or not
o Thetime of deviation. * Twotests are performed for squint.
o It 1= mportant to know the time because concomtant 1. Cover Test

oeeun early.
o Whether the deviation s constant (problem of amblyopia)
orintermittent,
Whether the putient has Diplopia (any double vision m
uny paze),
o Any typical head posture.
o Whether the patient is using specks (since when und wht
number) - gives un idea about the refractory status,
o Oldphotographs are compared with the present ones,

o

Exumination
e Hewd posture,
* Oculoralignment (if it is normal or there 15 a squint).
« Ocularmovements: All types of ocular movements should be
seen.
o Ductions: Single-2ye movements.
o Versions: Both 2yes moving together.
o All9 gazes for farand near.
o Vergence: Il iv when 2 eyes moves in opposite directions
(Convergence and Divergence),
— The convergence Is checked by the RAF rule Le., by
finding out the near peint of convergence
—» Ask the patient to look st box or ruler and then bring
the ruler near to the patient so the point where the
patient sees the double is the near poiot of
converpence,
—» Whenever the patient sees the blurred, i is the near
point of secommaodation.
— The normul value for the near point of convergence is
10em

e Visualscuity 10 check the vision in the patient.
*  Relraction - tosee if this vision can be corrected 10 /6,
*  Detailed anterior segment ex 48 any opag
can lead to secondary squint
®  Cheek for Prosis,
*  Pupils particolurly should be property checked.
o Posterion segment examination
o Any problem in foveaor central retina can cause squing
o Check for foveal fixation ~ if it & foveal fixation or
Parafoveal fixation,
o Fovenl fixation - The star from the direct ophithalmoscope
Is projecied and the putient is asked 10 ook ul it I star
projected is falling within 27 of fovea, then it is central
fixation but ifitis 2-3 away then it is parafovest fixaton
a Cheek for any pathology

medin
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o Itasthe test for manifest squint,
o Af two eyes are straight and ocular alignment is pormal
then ifone is covered there will be no movenwent i.c., there

is no squint.

o Cover the normul eye and the movement of the uncovered
eye s seen.

o Them cnlis slwaysopy Lo the type of sguint,

o Primary devistion is the deviation of squinted eve

o Secondary devautionis the deviation o normal eye behind
the cover

o Ifthe cover test s noomal, then the Uncover lest is done.

2. Uncover Test

o The movement of the covered cye is scen while
ungovering il

o If occluders are It

through it

Thistest isdone to check Phorias | Latent squint)

1t is seon due to breaking of the fusion reflex, therefore it is
misnifested.

o Ifthere is no Latent squint, there will be no movement.

o Esophorki —the movement is out.

o 1o thenormal eye, thereis no movement.

o The will always be opposite to the squint,

* Ilthe cover test or the uncover test is positive, then the nest
step is to check the amount of squint.

o The of squint s d § either in degrees or prism
tioptre and the peisie dioptee is alinest the double of the
deprees.

* Toknow the amount of squint-Hirschberg Test

& Show the torch light in front of the eye, the lncation of the

reflex is seen.

can be scen

e 0

as
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o Andithis test s known as Hirsichbery test




Obfective Tests
Hirschberg Test

o

Corneal reflections
are wually symetrical
n atsence of squnt
In esodevistion 15
redlex fall on
wmporal comna,

Roughly Imem shift
signifies 7 ar 15
prisn diopter

45"
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o If the eye is outward, the reflex is going inwards and vice
versa

o Comeal reflections are usually symmetrical in the ahse
asquint,

* In Esodeviation, the reflex falls on the temporal comea.

e Roughly mm of displacement is around 7% of squint whsch

Lol

saround 14-15 prism dioptrs

o Prsm Dioptreiscither written as PD or AD.

Bruckner Test

o This test only tedis about the presence of a squint

* This test is helpful to check for squint in infants. It can be
done m bigger children as well

o The light s shown to the eye normally the fusdus shine
equally in both eves. If one refiex s brighter than the other,
then the brighter one wall be squinted.

o Abnghter reflex moans there is @ squint

o Thedull reflex is normal

Prism Cover Test (PCT)

o The same cover test is dooe and the movement of the eve is
seen. The prism of different strengths s placed
o Prism Bar is the different prisms on the same scale,
o Atwhat Prism Dioptre, there is no movement inthe cover test
that will be the exact amount of squint
* How o place the prism”?
5 The prism has an apex and o base. The base |s always
opposite to the direction of the squint.
o Hihe patent has Exotropa and base out prism 15 ploced o
check the amount of squint
e |fthe patient has Exotropi, the base is put inand the amount
Csquint is checked.

Prism Reflection Test

P 1

Krimsky Test

S o

e The right eve deviates inwurd on doing Hirchberg test it is
scen that hight reflox s ot centre but n the affected cye hight
reflex is at pupillisry border or out becsuse the eye w devinted
Inwards




o When the eye i in. pat the bise out prism in front of squinted @ pi 4
eyeand keep observing the belaviour of nommal eye lmport.ml Information
e Now observe at what prism strength, both eyes corneal reflex °

Bruckner test 1ells about the presence of squint
wsat the centre,

e The prism has an apex and i base. The base is always
opposite 10 the direction of the squint,

Krimsky Test o Krimsky tegt s when the prism {s put in front of the
normal eye.
., (& @
Subjective Tesns 203001

o Theseare done tocatch the small degrees of Phorias.

o They wredifferential image tosts.

o The tests are based on the Diplopia principle — the Diplopii
ofthe patient is anificially created.

Maddox Rod

o Krimsky test is the test where the sume prism is put in front of
the normal eye and is checked.

e If the refiex is out, the eye is in so the prism base should
beout.

o Inthe normal eye, the two reflexes are ut the center

Wight Right Righ

Synaptophore/ Ambly P wranar
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Ontfoplyris Eaoplaxis Fapburn

o [tisdone for the fur vision of up to tm of distance.

o tisred-cobored with a series of plano convex lenses,

e The paticnt 15 shown a spot of light and the lens is put in fromt
of the eve. From the right eye. & line of light 1s scen and trom
the left eye, aspot of hght isseen,

e The hine of light will be vertical as the rod 15 placed
horizontally and from normal eye a spot of hight is seen,

* As the inference depends upon how the pabient responds
hence it 15 an subjective test.

* Now the 2 images is created, one 15 1n line and other 1 spot so
the differont rmages are ¢reated hence called as differential
image lest.

* These 2 different images can not diffuse causing diplopis

o The patient is asked what does he/she see?

o ltisadifferentinl image method,

o lttelisthe amoumt of squind and the angle of squint

e ltalo helps in telling the grades of binocalar single vision
thitt the pittient has

e It can help to improve those grudes bat only if the patient is
within 8 yvears of age - orthoptic exercise

e tcun also help in the convergence axis.




Ornthophoria— if the patient is normal, he sees line of the Tight
and the spot of Tight is crossing the line of light

Exophorin — if the potient siys that the line of light is lefi to
the spot of Tight, Crossed diplopia is seen,

Esophoria —if the line of Light is on the nght side towards the
sume xide and the spot of light is on the lefl then it is
uncrossed diplopin.

In maddox rod test, if the rod is place vertically then the
patient sees horizontal line of light and the spot of light in
normaleye

Tuis done foe verticul sguints

1f the line passes through then it is normal

But if the fight is passing below than thist means that the nght
eye s up showing nght hy perphoria

If the line of light is above that means thut the right eye is
below showing lefi hyperphors
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Right Hypuerphorts

« ltisdone fornear vision

In a Maddox wing the patient see through two eyepieces and
there 1 divider which will divide what the right eye will see
and what the left eye will see, the nght eye will only see the
arrows and the leN will only see the numbers.

The red armrow 15 for the vertical and white arrow is for the
horizontal.

The patient is asked to what numbers the white and red
arrows are pointing,

Esophoria - 17 the patient suys that the white aimow is on the
right side. (Same side, uncrossed)

Exophoria ~ if the white arrow i on the lefl side. (Crossed)
Left Hyperphoria - vertical squints have crossed Diplopia, 1f
the red arrow is pointed al upper numbers/upwards thit
means the right eye i hypo but it is known us Left
Hyperphorii

Right Hyperphoris — if the red arrow s pointed w1 lower
numbers (the right eye is up), it is Right Hyperphoria
Intorsion and Extorsion can also be checked

Double Maddox Rod

OLO -

|

The Maddox rod is vertically put on both eyes, the patient
sees horizontal lines.

If there 15 no Torsion, both lines should be scen parallel (in
normal eye),

If one Line 15 tilted. the movement of the corrective lens 15
done in ex cyclotorsion or incyelotorsion till both lines
become parallel,

The amount of correction needed in the Jens 10 moke the two
lines parallel is noted,

Ithelps to catch the torsion und the amount of torsion.

It is very helptul to assess the supenoroblique palsy.

Itdocs not differentiate between Phorms and Tropias,

Hess Screen/Lees sereen

Fepresent 30°

Gutn Tiedd

Convtenl Fixation Tamet
|Prmary Posbon)




Itis based on the Haploscopic principle,
This test 15 done in inconcomiitiun Squints.
This is based on fovenl projections,
Procedure:
o Thistest s performed with each eye fixating in turn.
The patient is seated SOcm away from the screen.
o Ihe patieat wears red (right side) and green goggles (left
Hide).
The eye which has o be tested should have green glass in
front of it
o Redacts as ixator and green i indicator
The chart hus an electronically operated board with xmull
red lights.
o The putien! s asked to place green light i each of the
points ona red ight as illuminsted.
o Next, the goggles are changed. The green is not in front of
the nghteye.
® In ihe Hess char, each square is 37 The inward green squire
15 13“and the outer purple square 15 30,
*  Also, the centrul fixation should be checked if it 15 comect or
not.

C

C

LeesSereen

e In this. instead of the red-green goggles, the image is
reflected on the mirror according 1o that the patient put
mistkers

o Alternate illuminations oceur and the miirroris in between,

« Both the eyes are tested like this

@J Important Information

o Maddox rod is done for far vision.

o Maddox wing s done [oenear vision,

o Double Maddox rod does not differentiate betweaen Phorias
and Topias,

o Hess soreen and Lees screen tests wre based on the
Huploscopic principle,

o This st s done 1o check for near point accommodation and
pear point convergence inchild

OculoCardine Refles LR
Ceular_
musile
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o When the muscle 18 pulled, the refiex from the tngemmal
ganglion (afficrent) through the Ciliary ganglion goes to the
motor nucleus of the Vagus nerve (efferent), mnd efferent
nerve cian cause cardiac depression.

Prevention

1. For squint surgery, Retrobulbar snesthesia is given so that it
blocks the ciliary ganglion and helps 1o suppress ihe reflex

2. Atropine,

@! Important Information

* Retrobulbar ancsthessa 15 given o block the Cilinry
ganglin and suppress thereflex.

Clinleal Questions

Q. Ifyou arc opernting the child with a squint and the child starts
developing Bradycardia. What should be your next step?

Ans: The surgery should be immediately stopped.




Q. Whereisthe injection given in Retrobulb Ahesia? Q. What test s helptul in infants?
Ans: Intraconal space. Ans: Brucknertest.

Q. Is Synaptophore u differential image method?
Ans: Yes,




7 PREVIOUS YEAR QUESTIONS E

Q. Levator palpebrae superioris is supplied by

e unp>

(JIPMER DEC 2019)
. Ind cramal nerve
IrdCON
4thON
6thCN

A man with convergent squint i one cye has vision has 6/61),
and another eye has no squint with vision 6/60, What is the
nextstep? (FMGE Dec2019)

. MRI

. Squind surgery
Botwlinum toxn

Q. Miotics are useful in which type of squint”!
(JIPMER NOV 2018)
A. Paralytic squint
B. Accommodative squint
C. Divergent squint
D, Congenital squintn ointment after sometime

Q. Akid comes inwith lefl sided head tiit when doctor corrects
that, he notices right hypotropin which increases on
dextroversion and right tlt head which muscle is puralyzed?

(ALMS JUNE 2020)

A. Rightsuperior obligue
B. Rightsuperior rectus
¢, Leftinferior oblique
1. Leftsuperioroblique
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Crossword Puzzle | Acrosy
1 3 s when the movenienl is in.
- 4 is when the movement is down.
m Down
=1 [T 1. 15 also known as Amblyoscope.
] [ 2 iswhen themovenien! is out,
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Across |
3. is the double vision.
4, 15 when the iwoeyes are moving together.
Across
Down 2. iswhenthe patient sees 1 line of fight and u spot of
I 15 when the two eyes are moving in opposite the ight crossing the line of light.
directions. 3. 1s when the cross Diplopiais seen,
2, 15 also knownas Latent squint,
- 1s known s the smgle-eve movement. Down

Crossword Puzzle 2
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1s when the uncrossed Diplopua is seen.
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Retina o [t contains the most sensitive part of the reting called the
fovea centmlis.

* Inside the fovea centrulis is the foveoln und there 1s a central
lep over the foveola known as the umbo.

o Thediameter of foveols is 0. 35mm und fovea is 1. 5mm,

* There s no blood supply in the fovea centralis or the foveols,
so this area is known as the foveal svascular zone.

* Ousside the fovea centrulis are (wo areas - the parafovenl
(2.5mm m dipmeter) arca and outsade the paratoveal area 15
the perifoveal aren (3,0-3.5mm indiameter).

~
@ Important Information
* The mostsensitive part of the reting is the fovea centralis.
o Retinaisdivided into 3 parts ® The thinnest part of the retina s also the fovea centralis.
L. Centralretina: I contuins the optc dise nnd macule. » The distince hetween the emporal wangn of the optic disc
2. Mid-peripheral retina: The equator 1 morked by the and the foven centrulis s 20D (dise dismeter) which is
vortex veins thit drain the choroid, Sround S,
3. Perlfhenl retina: It has dentste process culled as orn o ThEVitrosus bash i INGst 56 60 0 1T
sermitin
o The dimeter of the optic disc is | Smm and the maculs s 5.0 Layersof Rerina w0020
«53mm,
fetral layers
* O sermuta is spanned by a 3 < dman of vitreous known as the
vitreous have 9 Norve fer yer | 254
o Oraserrata is 6 -6 Smm away from the limbus, r
o Passplicatais 2.0 -2 5mm away from the limbus, € Ganghon cal lyer |
o Pars plana {5 3.5 - 4mm away from the hmbus. Intravitreal

Injections are grven al pars plona, 7 Innee pleatform tayer:

Macula [EREST Ginner nuckear liyer

Ihere ase 10 layers of the reting, These are (outermost to
innermost)
1. Retinal pigment epithelium: Outermost layer

1.1 Subretnul space

T27AR



2, Photoreceptor layer: Luyers of rods andd cones

3. External limiting membrane

4, Owter nuelear

S, Outer plexiform

6. Inner nuclear

7. Inner plexiform

8. Ganglion cell lnver

9, Nerve fibre layer

10 Internal limiting membrane

* luside this is the condensed part of the vitreous known as the
byalowd membrane,

o The retinel detachment w the ion of the
layer ie., retinal pigment epithelum from the rest of the
layers up to the internal limiting membrane which is
collectively called the neurosensory retinu (NSR),

s The retinal detachment happens slong the subretinul space.

o The nnermoxt layer of the choroid i the Brisch's membrane,
1tis 0 membrane between the choroid and the retinal pigment
epithelium,

Blood supply of retina
* Theower lsyers are supplied by shart postersor eilary srienes
and the inner 6 luyers are supplied by the central retinal artery.
Exudates
Exudates in the reting are of two types
. Hard exudates: These have well-defined margins,
These are leaked lipids.
. Soft exudates! Their margins are ill-defined.
These are also called cotton wool spots.
Theseare the axonal infarots (dexd axons)
Itis 2 more serious condition as it happens due 1o hypox s
Blood Retinul Barrier
Theere are two blood-retinal barviers:
L. Inner: 1t is the cupillary integrity.
«  When this burrier i broken. it causes lenkage and thus lends
to cysioid maculur oedema.
2. OQuter. [t is made up of strong wdbesion of retinal pigment
epithelium,
It prevents any choroidal leakage 1o the setinal kiyers,
*  These strong mlhesions are called 2onula occludens
« Incase of breakage of the barrier (shallow detachment) there
cin be a mild collection of fluid and this condition is called
central serous retinoputhy (CSR).

L L

Histology

—ItEnal Mniing makeane

Investigations Related to | he Reting 2004
1. Fundus Fluorescein Angiography (FFA)

o Afler dilating the puml and through exammation, the dye is
injected into the antecubital vein

e Avielot 0% Smi fluorescein 1s imjected mto the blood which
reaches from the arm 1o the retma.

e Thearm-reting thme is 10-1] secs

* tisfirst going to sppearin choroid.

* The choroid fucrescence fails to reach the foveal avascular
2one as there is o dense collection of piginents in this area

* The pigments present in the foveal or foveolz are melunin
and xanthophy1l.

* Findings: [teanshow
a. Hypofluorescence: The causes are
o Capillary non-perfusion (CNP) or capillary block.
2 Blocked Auorescence can be due to any haemorrhage or
exudate present in tial nres.
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b, Hyperfiuorescence. The causes are
Leukuge due to breaking of the imser retinal barvies
Retinal pigment epithelial defect.

. Indocyanine Green Anglography (1CG)

»

I'he fluorescence is seen in the infrired range,

1CG s 98% bound 1o plasma protein thus it becomes a big
molecule which is hurd 1o lesk out of the capillanies und dye
remuins in the choroid eirculution fora longer timo.

It is the investigation of choice for occullt CNV (Chorordal

Neovascularzation)

Optical Coherence Tomography (OCT)

P Outor presdiorm layer
ONL Cuter nuchesr [oyer
ELM: Extarnal Smiting mambrane
S Prhiotoreceptos ryer segment
OF Phomyecer(or auss segrmee
S8 Mntece betwaen S snd OS5
ROE Retmal pigment epinedium
OPR Outer preromospex/
RPE complax

NEL Poervn fber layes

ILM: [oeer limitng merrbeane
TR vy pheniormn S
INL: Trever rucioor ioyes

This test shows the cross-sections of the different layers of

retina with an securacy of 10-15 microns.

1t is based on the principle of mlerometry. It uses ight wives
instead of sound waves.

Thus the modin has to be very cloar, it cannot be done in
opayue media | like m catamcts)

Amsler-Grid test

Amgles goa st Vi 200

cea . .
ARMD

disturbanca of vision

Ttis it subjective test where the patient’s visud ] feld is 1esied
The patient is given u paper with severnl grids/squares and
there 15 a dot present at the centre

The patient is asked to hold the paper approximately 30 cm
away from the eye und then forus on the dot one eyve at o time
and then sk about the different squares,

o In this, sround 207 of the visual field Is tested, so any
pathology in the macular arca is detected by this test,

o The patient can sce wavy lines/distortion of the muwge which
is koown as metamorphopsia

*  The square cun look bigger which is known as macropsia

o The square can appear smaller which is known s micropsia

¢ Theseare the differen disturbance of vision,

e This test 15 very useful in patients with CSR or Age-related
mavulir degenerstion patients (ARMD)

o Jtisaveryhelpful follow-up test

5. Photostress Test

* The principle of this test involves exposing the macula 1o a
light source bright enough to bleach a significant propertion
of the visual pigments.

* Return of normal retinal function and sensitivity depends on
the regencration of the visual pigments,

o Thenomal vidue of PSRT 1 30-50 secy

o Inthe case of a macular lesion, PSRT nereases to around 60
secs.

¢ Howevernthe ophic nerve lesion, the 'SRT wall be normal

o Photostress test 15 used 1o differentinte between macular

lesion und optic nerye Jesion.
WALD'S visualeycle

Light Energy

Rhodapsin Batharhodopsin
INSEC}
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Rhodopsin

T Mota-ll
s petina

Transsfucin

GMP GMF

Blaed Cleculatian

«  The light that s directed 1o the patient's eyes converts the

thodopsin bnto;-

sdopsin—Lumirhodopsin— Metarhs

tuthodopsin 11

elense of trunsducin

with the |

e The metarhe

psin 11 later cause

which converts the ¢cGMP o GMI y of the

enzyme PDE (phosphodiesterase)

e Due to this, the socium 1on channels close and the nerve
impulses genersted goes from the optic nerve and reach the
visual cortex. Ths 1s known us hyperpolarsation

o Mectarhodopsin 11 gets converted to Scotopsin and all-trans-
retimal

o Funther, alltrans-retinal converts 10 all cis-retinal with the

the RPE and along with

scotopsin itregenerates the rhodopsin

help of somerase enzyme inside

6, USG B Scan

o Ithelps to visunhize the postenior segment of the eyve

o Alesion witha colliur button appearance seen is the choroidal

malignant melanoma

o Avitre e iage s seen

e This ima the retinul detachment und the

represent retinal tro

1OMH

o The frequency of the ultrasound iz




7. Electroretinogram (ERG)

b wave
bipolars
200N
T -wave
photoroceptors 100ms

o When the light is shown to the cye, it gives the setivity of

photoreceptor cells and bipolar cells,
* Proceduse: There are 1wo clectrodes, one s placed on the
comea'conjunctiva, the other is placed on the forehead and
the electrical activity is taken.
* Special ERGs
#. Pattern ERGs: These indicate the sctivity of ganglion
cells and thus it is helpful for the dingnosis of glaucoma,

b. Multifocal ERGs: These are mulliple recordings tken
from different points of the central reting,

o Thiscovers 40-50° of the visual ficld

o It1s helptul in the dagnosis of cone dystrophy and toxie
nouropathy & maculopathy duc to chloroguine and
hydroxychloroquine.

Portabls smstrumont o rovond KRG
8. Electrooculogram (EQG)
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* It measures the standing potential of the eye, ie, the

potential difference between the front and back of'the eye.

The nueml resding s 6V

Two cyeles e recorded, 15 min in the dark and 15 mins in
the light and the miximurm potential in the light (Light peak)
and minimum potential in the dark (durk trough) are noted.
Light pesk/dark trough = ARDEN RATIO.

The normal value of the arden mtio is > 1.85.

Itixaffected in RPE dystrophies.

In Bestdisense, the nrdent ratio becomes < 1.5,

This test is also helpful in the dingnosis of Sturgurdt's diseass
and chloroguine toxicity.

Flar EOG: Theardenmatios <1.25

@ Important Information

» The photoreceptorsare end receptors.

® Thebipolar cellsare the first-order neurons,

® The ganghon celly/oplic nerve is the second-order neuron,
» The lateral geniculate body is the third-order nevron,

Retinal Pathologics

01000
Retmal puthologies are broudly clessified as

o Vasculardiscases

o Maculardiscases

o Hereditary fundusdysirophy

o Retingl detachments

o Retinoblastoma

Vascular Disesses
Retinitis Proliferans

Vaseular diseases include disbetic retinopathy, hypertensive
retinopathy, central retinal vein occlusion and retinopathy of
premulunty, ele.

Pathogencsis

o Common |

is i all vascular di includes
Any puthology (diabetes, hypertension, microangiopathy)
in the blood vessel leads to leakage und leakage leads 1o
bypoxin.
o Any hypoxia lcads 1o mcreased capillary permestiiity and
further leads 1o more leakage.
o Manifestations due fo increased capillary permeability and
more leaknge in retina ure
~» Fdemu
—» Hemorthage
Dot and blot hemorrhage
- Flame shaped hemomhage
~» Hard exudates
o Due 10 more increase in hypoxia, there is relesse of
chemotuctic factors
= ltwill Jeads w neovasculirization
o Neovascularization in the retina can be categorized intwo
Witys
— NVD: Neuro vascularization at the disc.
» NVE Neovascularization elsewhere,

C




* So, any neovasculanzation can lead 10 3 blinding
complications
o Vitreous hemornt huge
o Tractional retinal detachment and
o Neovascular glsucora

Use of Laser Treatment

* Photo Coagulative laser thint 1 used m treutment of retimitis
proliferans.

o Panretinel. photocougulation (PRP) turns the hypoxia info
anoxin and where there is anoxie, there is no release of
chemotactic, neovascularization and no blinding
complications

Chemotactle Factors
o [ifferent types of chemotactic factors are
Vascular endotheliul growth factor {VEGE)
Besic fibroblast growth factor (bFGE)
Insulin hike growth factor (1GF)
Platelet derived growth fsctor (PDGF)
Tumornecrosis factor e (TNFe)

o Transforming growih factoe ! PTG/ )
*  Allhese chemotactic factors assist inangiogenesis
e Ststing will stop sngiogenesis like endostatin and angiostatin

LUE L
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Diabetic Retinopathy LRI
* Pathogenesis
o Losseofpencyte
o Thickening of basement membranc.
o Because of loss of pericytes and the microsngiopathy
there will be Jeakage. bypoxin and retinitis proliferans

(pathogemesis),

Risk Fuctors
1. Duration
o Most important fsctor.
2. Glycemic control
o Itisthe second moat importunt factor.
3. Other factors
i, Hypertension should be controlled.
il Any wsociated nephropathy
Wi Tn caseof preguancy, it can also precipilate relinoputhy.

Clinlcal Features
o Clinicat features of diabeti retinopathy can be divided into 3
stages.
1. Buckground disbetic retinopathy [BDR)
2, Preproliferstive disbeth pathy [PPDR],
3. Proliferative diahetic retinopathy[PDR].

Background Diabetic Retinopathy (BDR)
* There is micronneurysm

TE2

*  Microaneurysmas present in nerve fiber layer
* There are all types of edema, all types of exudates, and all
types of hemorthuges,

Pre proliferative dinbetic retinopathy [FPDR|

* As hypoxia increases, along with BDR there ure some
additional features
o Increase the number of cotton wool spots (CWSs), if theee

15 more hypoxia, more CWSs wall be seen.

o Large blothemorrhiages which indicates vemous infarcts,
& Looping and begding ofthe veins or venoukes.
o IRMA (Tnuretingl mcrovascular shoormaliny ;. These

are capilliry shunt vessels,

Proliferative diabetic retinopathy (PDR)
e All the features of preproliferative along with
neovasculanzation which could be NVD er NVE

ETDRS Classification

o The dishetic relinopuby can be divided into NPDR (son
proliferative) and FDR (proliferative).

* The NPDR canbedivided into

o Very mild NPDR: Only microaneurysm

o Mild NPDR: Along with microancurysm there are
features of background diabetic retinopathy which means
hemorrhage, exudate, edema,

& Modemte NPDR! All the features of pre proliferstive
diabetic retinoputhy.

o Severe NPDR: It iy desenbed by 4:2:1 rule.
~» 42! rule
— Divade the retina info four quadrants,

—» Micronneurysms and hemorrhuges seen in all foar
quadrants, OR

— Looping and beading is seen in two quadrants, OR

— IRMAcven inone quadrant.

o Very severe NPDRC When the patient meets two or more
than two critensa of 4:2:1 rule, that is called very severe
NPDR.

* According to ETDRs clussification

o PDR can be classified as mild w0 moderate or high risk,
aecording 10 the amount of disc-ires that has been

red by ne tiwntl

o Advance eye discase mesns afl the three blinding
complications-vitreous hemorrhige, tractional retinal
detachment und neurdvascular glancoma.

Treatment

o NPDR without cystoid macular edema (CME): A regular
follow up is nocded

o Very mild NPDR: Frequency follow-up 1 12 monthly

o Mild NPDR: Frequency follow-up 15 6-12 months,

o Mol NPDR: Fi y follow-upis 6 months.

"




* Severe NPDR. Frequency follow-upis 4 months
s Veory severe NPDR: Frequency follow-up is 2-3 months.
o NPDR withCME
o Check whether edema is very near o the center of the
macula
o Clinically significam macular edema (CSMO): I is
defined as any edema < 500 microns from the centre of
fovea or any hard exodates within 500 microns from
centre of fovea
e For confirmation of CSMO: FFA (Fundus fluorescem
ungrogram ) can be done 10 know whether CSMO is elinically
significant ornol.
o Ifitisclinically significant then the first ling of treatment is
Intravitrenl injection of anti-VEGF.
o Anti-VEGF: Bevacizumab (Avasting or Aflibercept or
Ramibizumab (Lucentis)
Afier completion of first line treatment, any second line
treatment shoulkd not be repeated until 6 months
o Injections can be repeated thrice,
e Sccond line treatment. Luser, only afier 6 months of this
therapy.

Laser Photocongulation

o Ttdependson Angiographic Andings.

o Inthe cise of NPDR with CME, focus should be on central
maculer edema which ¢an be controlled by either giving
focsl or grid photocosgulation

* Two rows of bums along wrcunte blood vessels are given
temporary thisis called Geid photocomgulstion

s Thepurpose i to change the bypoxia lo anoxin

Proliferative Dinbetic Retinopathy 133K

o First line of treatment & Laser photocoasgulation. Le., panretinal
photocasgulition (PRP)

o Pan retinad meuns whaole reting but spare te macular area

s Give a temponil barmage 1o make 3 boundary and not enter
intn the maculararea,

e The PRP should start from the inferior part because If it starts
fram superior and there is s hemorrhage, the blood is going 10
settle down then the reting in the mfetior part Is not seen So
the procedure will be posiponed

*  How muny burns are given”

o Mdepends upan what type and how secous the discase is
Number of bums, especially in mild cases. starts with
2500 burns- 3000 bums,

IFitis a moderate or severe cuse, more burms cin be given

By giving these burns, anoxia will be created ie.,, (here

will be daminge to the nerve fiber layer and visunl defects

So, PRPcan be repeat maximum two times and then shift

1o second line treatment

o If there are no desired cifects after PRP then start anti-
VEGF.

o Second line wreatment is Intravineal Anti-VEGF

mjechions

254

e There wre hard exudates, flame shuped hemorhage amd dot
and blot hemorthage

* Cotton wool spots, hard exudated, dotand blot haemorrhages
are seen (maculorares focused)




e Durk spots are blocked fluorescence which can be

bemorrhage, or exudntes
o White dots are microancurysms,

o Allthe white dots are microancurysm i.e.. there i tufi of new
X blood vessels when there s leakoge that 1s NVE.
* Preproliferative stage e, severe NPDR, where IRMA canbe .A‘m ! o sy y
e Thisisaproliferntive dinbetic retinopathy.

seen

e Number of cotton wool spots (CWS | hove inereased
e Jhere are flame shaped hemorrhage and large dot and blot .
hemorrhage
s Itisapreprolifentive diabetic retinopathy/ moderate NPDR. Thisisthecase of NVD.,
o Hence it is proliferatsve diabetic retmopathy

There are flame shaped hemorrhage, hand exudates, cotton
wool spots, and there is a tufl of new hlood vessals ut the disc

Cillan raton of disc

e There 1s looping of the vessels, blot hemorrhage, large dot

hemorrhage and cotton wool spots.
o Itisalson preprolifertive dinbetic retinopathy stage,

¢ The image shows neaviseularization at the dhse
o ltisuproliferative diabetic retinoputby

-~ rr



e NVE, there 15 a tuft of new vessels which 1s at the penphery
clsewhere

* Advanced cycdiseasc: Jraotional retmal detachment
e  The image shows a tractional band,

o Itisthe case of pan retinal photocoagulation

Hypertensive Retinopathy ol

o Any long standing hypertension can cause effect in the retina
calledas hypertensive retinoputhy,

o Keith-wagner Grading explained hyperensive retinopathy
nto four grades.

Gradel
o [lrisa generulized or diffused srterial attenuation,

e L

Gradell

o Apart from this femtures of diffuse, there w focul arterl
constnction or focal spasm,

e The A-V mipping changes ure mainly due lo the
atherosclerosis plague inside the artery, which presses on the
vein, therefore the Salus sign can beseen

Gradelll

o Apart from all the features of grade [1. there will be
hemorrhage and exudates

o When the attenuation is 3o much , the antery Jooks like copper
wire,

GradelV
o Girade [V s malignant hypertension
o Thereisincrease in ICT, which ciauses papillademt

Atherosclerotic changes

* Bonnel sign is the banking of the vein.

¢ All these signs are seen due to atherosclerosis and effect in
the vein.

o All these Gun, Bonnet end Salus sign are not hyperiensive
changes, they are mamly due toatherosclerotic changes,

o [ngrude 1 there is copper wire and grade IV, there is silver
wire; thesz s

¢ atheroselerntic chunges
Acute Hypertensive Crives 014838
o Due to very high pressure, the autoregulution s disturbed,
e of vessels and Ischaemin.

then it cuuses block
* Duelothis ischemia there are 2 findings present
Elschnig spots: These are choroidal infiurcts,
o Siegnststreakes: These are fibrinoid pecrosis of choroidal
blood vessels

i

Hypertensive Retinopathy- Grade 4

v besmortinge




e The image shows the periphery of the retina and there is
hyper pigmented nocrosis called as siegnist streaks,

¢ Thescare Elschnig spots (choroldal infarcts),

Management
*  Munuge the blood pressure.

CRVO
. one 15 no exact known cuuse,

Bl

Risk Factors
o Ahighintrsocular pressure can block the central retinul vein

o I ihe size of Tamng cribosa is small, then there 15 a chance of’

occlusion at the optic disc as in hypermetropi.
Hypertersion

Blood viscosity syndrome

Oldage

Smoking

OCHs

Pathogenesis

o There is o venous blockage/occlusion of the vein it causes
increased venous pressure which causes extravasation
leading to hyposia which will lead 1o retmitis proliferans

* ltcan be non-ixchagmic or ischemic

e If it is noa-ischaemic then there are all the features of

extravasation, leakage, edemu, hemorrhage but because there
is Iess hypoxia therefore no neovascularzation

o When il is ischaemie then there i reétmitis proliferans,
leading to neovascularization and afl the complications of
hypoxia.

Clinical Features
o [tcan be divided inte non-tschenic and ischemic.

Non-Ischemic Ischemic

Decreused Visual acuity  Markedly Decreased visual
Acuity < 6/60

Pupillury reaction is Relutive apparent pupillary

noermil defect

Cotton wool spots may be  Increased number of cottan wool
present spoly

Typical multiple fame shaped
haemorrhages are present Le.,
ctlled us Splashed savce
appesrence,

Haemonhage and
exudsted are present

100 day ghaucom

Visual ficld is normal Visual field is affected

e Ischemic
100 day glaucoma is » neurovascular glavcoma of
Ischemic CRVO.

o Too much leakage muy leads 1o cystoid maculur edesma; it is

seen inboth ischaemic and non-ischemic
Investigation (CRVO)
o Itisdivided into non-schermic und lschoemia

Now-lschesnlc ] Jwhesmk |

Leakisge may be seen Lenkage nnd Capillary non
perfusion/blockuge can be scen

ERG: Nonmal Decrensed b wave

OCT: Cystond macular CME present

edema

Treatment

* Non-lschemic
o 1VTAwsdone
> In IVTA @ very high nisk of increase of 10P, therefore it
has to be monitored

¢ Ischemic
1 PRPand anti-VEGF injections can be given,

Sequelacof CRVO

o [foptic cilinry shunt 15 formed, 1t 15 a good sign which means
the hypoxia will be not much therefore, the neovascularisation
may be kess,

s ] =i 4



Branch Retinal Vein Occlusion (BRVO)

s There is one guadrant or single brench of the vemn
involvement.

* [he branches are

cluded, there is ex and all the

finding will be in that quadrant.
o Itis mostly seen i superotemporal retina as AV crossings are
more in this arca, and therefore chances of blockage wre more.
inthe affected area.

e TIT 'l'hun-._‘_ 1

o Theimage shows multiple flume-shaped hemorrhages,
o CWSarealso present
* ltisthe case of splashed sauce appearance

Central Retianl Artery Occlusion (R

*  Cherry red spotis seen,
o There s stemution ofaneries and oedenutous reting.

Risk factors

* Embolism: Emboli can be cholesterol bodies called Hollen
horst plagues. It is common in heart discase patients/carotid
antery discase patients Emboli can also be calcific,

o Mucor mycosis

« COVID-19

« Vasculitis: Polyarteritls nodosa, Systemic lupus
erythematasus, Giant cell arteniis.

Clinical Features

Sudden painless loss of vision/Marked dimmished vision

o Vision willbe up 10 6/60,

o IfPL ks negative, it indicates giant cell anteritis.

There 1s an scute blockage i the artery thit leads 10 severe
edemaand the whole retina looks white,

Marked attenuation of arteries, these are described as thrend-
like arteries.

Interrupted blood column in the veins called as cattle truck
appearance of blood flow. 1t is also called BOX canng and
segmented flow.

Cherry red spot
Ditferential Diagnosis of Cherry Red Spot

Blunt teavma leading 10 Berlin's edema nlso known as

commaotio retinae.

Central retmal artery occlusion,

Storage disorders

o GM.ganghosidosis-Tay sachs discase.

o GM, gangliosidosis is of two types type 1 and type 2, type
2has ucherry red spot.

Niemunn Pick disease.,

Mucolipidosis.

Gauchery disease

@ Important Information

« 4% of the population got dual blood supply to the
maculor aren hence the patient suffering from the CRAC
might sfill not be blind,

"“ro

One is central retinul ertery, und the other artery is cilioretinal
artery (branch of short pesterior ciliary artery).

So, If the cilioretinal artery s supplying then very small
amount of ficld at the centre is retained which is called as
Tunnel vision or tubular vision.

Causes of Tunnel Vision

o CRAOwith Cilioretmal artery,

o Bilateral oceipitul lobe lesion (rare).




o Latestage of retinites pigmentosa,
o Drugs like Quinine toxicity.
o Vigabatrin

Image shows cilioretinal artery
Ivsupplies papitlo macular bundie.

Treatment of CRAO

® [tisan ocularemergency.
* Reopening of the artery should be done within 90 mins, to

secure the retina und prevent permanent danrige

s Aimistod e thep h, thatemboli dislodge
by themselves.

* ltcan be dane by ssking the patient to lie supine.

s Start with ocularmassage.

o [Vacetazolamide can decrease mttnocular pressure.

« Visodilation cun be done by carbogen inhulation (isk the
patient (o breathe in big ) which causes respirstory acidosis.

«  Sublingual iso-sorbate cisn also cause vissodilation.

* Forvasculitis: IV Methylprednisolone is given mtravenously.

* Rolcof thrombolytic therapy is very hmited in 1 retinal
ariery ocelusion.

Retinopathy of Prematurity [ESIET)

I a pre-mature infant has any medical condition, and oxygen
is 10 be given to the child then this child muy develop some
changes in the retina.

Blood vessels in the retina develops very late and temporal
vasculature keeps developing till 1 moanth ofage,

I the child is born prematurely and due 1o any reason oxygen
is given, and since the blood vessels are sall developing, they
undergo a free dical injury heace 1t will lead to hypoxin.
Oy gen acts us vssoconstrictor so it s going to nccentuate the
hypoxia snd hypoxis will cause vetinitis proliferans.

This is also one of the reasons for ROP to sturts from
temporal area.

First semporal retini is seen and checked. |f that is normal
then everything is fine.

Pre-maturity i the most important factor to decide ROP in
children.

Prematurity is <32 weeks and low birth weight is<1500gum.
In Indin: Criteria for ligh nsk factors

-“ro

o Prematurity % < 34 weeks and low bith weight is

<2000gm.
o Supplemental pxygen is 1O0% oxygen.

o Ideal time for screening the child.

o Add 4 weeks (o postnutal age and follow up for 1-3 wecks
1l the blood vessels have grown up to the peripbery/zone 3.

o Screening with indirect ophthalmoscopy is done to see the
periphery with sclernl mdentation (+ 28 D Jens s used )

o Wideficld retinal camera can also be used.

*  Apncashould be momitored in child during screening,

Clinical Features
o Stage 1 Demurcation line is seen due W sbnormel branching

ol the blood vessels.
o ltstarts from tempoeal side

Abpnuemal branchicg
of 1hiax B0 vwessis

« Stage 11: Ridge formatwon (it raise above the surface) oceurs
mstgell

Cemarcation bne
Abnarmal branching
0f the biaod veessls

o Stage 11 Neovascularization (new vessels in the hypoxic

ares, blood yessels are not developed)

Stage Il

| Demarcation ina

Atmornal tranching
of the blood vessels

Il Ridge formation
Il Meovescularization




*  Stage IV: Subtotal retinal detachment
s StageV: Totul retinal detachment

Zones

Zono-1

Zane-Hll

Zone-1l

6

Optic ncrvg
Right cye Lafteye

Retinais divided into 3 zones.

Firstzome s a circle of tmm

Zome 2= Tangential to the nasul areus

Zone 3: Whatever is left a1 the temporal crease instead of

extreme,

e Zone lnnd Il mvolvement is more senious than zone 1L

Sage 1: Demarcation Line

Sepatates vasciler fron ssasculat wetrg

Rigge

®  All these changes ire across the temporl retina sway from
the disc.

* Plusdisease:
5 13s the loruosity of blood vessels al atleast 2 qudrants
onthe posterior pole
¢ Anytortuosity mdicates progression.

Rush disease
o The rush disesse 18 very tgressive and fast progresses from
Stage o Stuge V.
e Any ROP can be divided mto active discase and cicatricsal
discase
o Cicatrical discase
o After ective disease, there can be complications like totul
and subtotal retnal detachment, vitreoretinal fibrosis,
Vitreoretinal fibrosis will cause dragging of maculs and
dise causing retrolental fibroplasia.
o And this retrolental fibroplasia will lead lo Jeukocora
(whiteeye reflex)

Treatment of ROP

o Treamment of the child is strted when hesshe falls under
threshold dizease

e [tisgivenby IC-ROP

o Threshold disease; It 8 stage UL Zones | and 1 should be
involved

o The extent should be 5 contiguous or § non-contiguous ¢lock
hours and ulong with that only if there is Plus disease. This is
the detinition of threshold disease,

o Treatment: Laser the hypoxic part of reting

¢ Pre-threshold disease: This concept was given by the study
Early treatment Retinopathy of prematurity study (ET-ROP),

o ET-ROPhas divided cases mto two parts type Lund type 1L

T al



o Intypell: Child s only under observation,

o Type I Immediate treatment is needed.

o Typel;

o Zone | any stage with plus disease
o Zove ], stuge T without plus disease

o Zone 11 stage 1L 1T with plus disesse

o Thistype needs fmanediate treatment,

o Typell:

o Zone |, stge L, I without plus disease.
o Zone |1, stage 11, withou! plus diserse
o Inthistype, just put the child under observation,

o Treatment: Laser treatment of the hypoxic pant (No PRI).

« Laser treatment i children is done through an indivect
ophthalmoscope. 1t can be done in sitting position. A photo
coagulative laser is used.

*  Anti-VEGF: There is risk of recurrence,

o Parsplana vitrectomy: For tractional retinal detachment.

Putscher's Rotinupathy

Pathogencsis

*  Any trauma will lead to microvascular damage and that wall
lead 1o occlusions causing ischemia

* Thisdamage can also lead 1o embolism,

*  Other causes: Fut/mir emholism

o Acute pancreatitis

LINETIR N

Clinical Festures

*  Sudden marked decrease in vision, it goes up 10 660,

e Onexamination: Multiple cotton wool spoty are scen around
the disc.

o Putscher's flecken: There ure due 1o the small cupillary
infarcts.

o Haemaorrhage is also seen.

Treatment
o Noeflective treatment

Eales Diseass

« [tisalsocalled Periphlebitis retinpe.

o Primurily, there is inflummution around the veins mainly in
the periphoral retina.

« Enology- Hyperseasitivity to tubescular antigen, 135 type IV
and type L hypersensitivity

LAt

o Puthogenesis- There w mflammation and occlusion in the
veins , which is finally feading (o hypoxie. Therefore, this
will leud to retinitis proliferans

o Clinical feature- Sudden visual drop, decreased visson dye to
vitreous hemorrhage,

> Floaters

* Examination- Inflammatory exudates are along the veins this
15 a sign of pen which is called venous shesthing. The patient
will have a recurrent vitteous herorrhage

e |tisgenerally common in young males

* Investigation- On fundus fluorescein anglography (FFA),
arcas of capillary non-perfusion can be seen.

o Treatment- Periocular, intravitreal, or systemic steroids.

o ATTmay ormay not be given
o Photocoagulation in the hypoxic area.
Mucular Disorders LR

CSR (Central Serous Retinopathy)

-~ e

Breaking of the outer blood-retinal barricr & mainly the

cnuse of fluid leaking from the choriocapiilans to the sub-

Tetinal spoce.

There 1s mild sccumulation of fluid so there s very shallow

refinal detachment

This shollow exudative retinal detachment is called us CSR.

Clinical features: It s more common in young males.

o The ratio between males to females s 3:1

o Disense hus two forms one is seute form and anuther is

chronic form (> 12months),

Risk foctors: Any young male with type A personality |

steroids, stress, H pylon infection,

Acute form: Disturbance of vision - Metamorphopsin

(chstortion of image) and micropsia may ogcur.

o Mild diminishion of vision 1 corrected by the plus lens
(dueto hypermetropis ).

o Itisself-Hmiting.

Examination: Afler g the patient, a ning reflex is

seen because fluid is sccumulated and this cases a shallow

retinal detachment




ocT Opbecal coberence topography

Fluorescein angiagraphy: Two putferns are seen.

Entarging In-blot pattem

Mushroom shaped pattem - Smoke- stack appearance

o Chronic form: 11 persisis formore than |2 months
It canses damage of RPE and photoreceptors.
There I8 marked diminished vision or permanent
dimmished vision.

* Trestment
Acuie: Self-limiting, avoid steroids,
Chronic:
| Photodynmmic therapy is done.
» [fanything is very close to the loves, photocosgulitive
laser can not beused as it will damage the fovea as well
—» Vereteparfin is used. 30°%6-50% of the dose 15 used (in
ARMD) it acts asa photosersitizer + 689 nm of diode

2, Sub threshold micropulse diode,

CMEA(Cystoid macular edema)
o ]t is calied cystoid mecular edemn because the cystic spaces
are filled with fluid.
o Etiology- Breaking of the inner blood-retinal darrier due to
Increased capiliary permeability
Inflammation, sny cause of inler uveilis or posterior
uveitis can lead o CME,
o Vasculardiscases
Degenerative disease: Retimits pigmentoss are iulso
cawsesof CME
> Irvine gass syndrome: CME afier catimact surgery
Drugs Niscin, PG anslogues, and epinephrine (given
during wphakic glaucoma) may couse CME

o Clinical Gcroes: Diminution of vision, metgmorphopsia
¢ Examination- Absentor dull foveal reflex.
*  Investigation

Optical Coherence Tomography: Cystoid spaces filled
with fluid




e Angiography: This type of leaksge shows flower petal
pattern,

¢ Treatment: NSAIDs like Indomethscin, Steroids,
Acctozolnmide (CA mhibitors), laser treatment

Pathological Myopia 034038
*  Any myopia with fundus changes
« Different pathological changes
When the choroidal blood vessels are more prominent due
1o attenuation of retnal pigment epithelium it is called a
tigrond or lesselned fundus
A greyish shadow wround the disc is seen. This is
perpapillary atrophy, also called annular crescent
loo much streiching will lead 1o leemorthage and

ula, This s culled o "Foster Fuchs®

prgments at the ms

spot,or Flecks

There can be chorioreting! strophy

At the peripherul retina, degeneration ¢an be seen, called
Inttice degenerution,

This degeneration can lead 1o bole formations, This s called
thegmatogenous retinal detachment.

posterior staphyloma

Elongation of the eyeball can lead to posterior staphyloma.

Excessive stretching cun break bruch's membrane which are
called lacquer cracks. This can lead to choroidal
neovasculanizition or can lewd 10 huemorrhnge culled coin

hacmorrhage



Pathological myopin asseciated conditions iR
o Pathological myopia con be associuted with
Primary open-angle glancoma (POAG),
o High-steroid respondess.
Posterior subcapsulsr catiract (PSC) is commuon
Macular hole formation

Anglold Streaks

* Angioid stregks are breaks in the Bruch’s membrane due 10

collagen disorders

Etiology: “PEPSF”

P-Pseudoxanthoma elastioum (most common)

E - Ehlers-Danlos syndrome,

P-Paget's disease

§-Sickle cell disease.

1= Incontinenta pigmenti

Angiod streaks are » very big risks for causing

neovasculurisation

e These ¢crucks will rupture and cause choroidal
neoviseulansation

Ape Reluted Macular Discase (AMRD) sy

o ARMD means degenerative changes at the macula thit Jeud
to itreversible loss of vision,

o ltgenenlly starts from the 6" decade

o This isachoroidal disorder,

o fisclassified mtodry ARMD and wet ARMD

Dry ARMD vs wet ARMD

Cry ARMD

* The first feature is dried up

depaosits ut the macula
(drusens

* Geographical sirophy.

Invesugaton of ARMD

) \ ARMD

® The first fenture is retinal
pigment epitheliul (RPE)
detachment

o Chorosdul
neovasculansation. It
slowly parcolutes into the
subretinal space. Thus,
CNV is also called
subretinal
neovascularizution

RPE
Cetachment




Optical coberence lomography (OCT)

In wet OCT, RPE detachment is seen

In dry OCT,m cuter nuclear layer, outer retinal tubulation

(ORT)is seen.

Fundus Nuorescein angiography (FFA) RPE defects in

dry ARMD can also be scen.

o Inwel AMRD, a ONV membrine called the Tacy pattern

cin be seen,

In dry AMRD, fundus awtotluorescence (FAF) s done.

Here, the dyv is 1ol put in the eye, as only the fluorescence

property of druseny is to be determmed

Indocyanine green (1CG) angiography is done for oceult

conhitions (not very eleur),

Prophylaxis of ARMD

o Prophylaxis includes sntioxidants like lutein and
zeaxanthin, These are the natuml carotenoids present in
the outer plexiform layer

o Apurt from these, prophylicis also inchales vitamin C,

vitamin E, zinc, and copper

Stop smoking

Avoid directsunlight exposure

Treatmentof dry ARMD

o There s no effective treatment for dry ARMD,

o The Amsler grid can be monitored.

o Low-vision sids (LVA) canalso be used

» Never photocoagulate the drusens, as it will aggravate the

discane

Treatment of wet ARMD

= lreatment will depend on the locution of neovascalar

(

membrane.,

The neovascular membrane cen be extrufoveal (more
than 200 microns from the foveal avascular zone),
juxtafoveal (less than 200 microns from the foveal
avascular zone ), o subfoveal (below the fovea),

o Laser photocoagulation can be used in cases of

exirafoveal,
o However, m cases of juxtafoveal or subfoveal, laser

photocoagulation cunnot be used. Instead, intravitreal
anti-vascular endothelial growth factor (anti-VEGF)
mjections are used.

Photodynimic therupy (PDT) uses a diode. Visudyne is
put in, and nfter S minutes, 689 nunometers of diode are
applied for 83 scconds.

o It leads (0 lree mdical induction, which will dumage the
blood vessel and cause thrombus formation on the
neoyaseular membrime.

¢ Theanti-VEGF injection is givenata dose of 0.05 mL

Examples: Pegafenib, brocliammad (0 newer thempy),
bevacizumab (Avastin), ranibizumab (Lucentis), and

aflibercept

Angpod Streakor

Bull's-Eye Maculoputhy

i e

o Thereisalternative hypo and hyperpigmentation.
* There is hyperpigmentation due to pigment melanin
o Hypopigmentation due to RPE damage.

o Causes: Chloroquine (a cumulanve dose of more than or
equal 10300 g)
o Hydroxychloroquine (a cumulative dose of more than or
equalto 1000 g)
o Conedystrophy
o Hatten mayo syndrome or Buttens disease (cerebromacular
degerertion)




Hereditary Fundus Dystrophies

Retinitis Pigmentosa LG ARTS

Retinutis Mamentoss

e Ratinitis pigmentosa is a dystrophy of rods and cones,
mtially rods are afTected.

e Jtisa genetic disease,

* Mast commonly. it is sporadic.

o I it is hereditary, then all three modes of mherilance we

Investigation of Retinitis Pigmentosa

o Perimetry: Typical disease mvolye mid periphery first.
o The inttial findings 1 ring scotoma in the carly stage and

tunnel vision in the law stage,

* Electroretinography (ERG): There's i decreased amplitude
ofboth *a" and *b" waves

o OCT: [fthere's un associated cystoid miaculur edema (CMEE),

*  Durk ndag v Dark adap time is prolonged.

* Inthe late stages, changes in the electrocoulogram (EOG) are
seen.

*  Decreased Arden ratio mny be present.

Atypical retlnltis pigmentoxs

o Sectoral RPis when only one sector is involved.

o If il starts from the center, then it is called periceninic or
inverse RP,

o When there 15 no bone spicale, then it is called RP sine
pigmento,

*  When instend of black salt and pepper presentation, there are
white dots. it is called RPalbescens.

LAR

Systemic associntion in retinitis pigmentosa

o The most common systemic sssociation i Usher's syndrome,
Itis RP with deafness,

* Laurence-Moon-Bardet-Biedl syndrome (LMBBS). It
involves RP. mental retardation, obesity, polydactyly, and
paraplegia.

o Keams-Sayer syndrome: [t involves RP, heart block, and
chronic progressive external ophthalmoplegia (Myopathy
mstead of CPEO).

® Refsum's disease: It is o defeet in the phytanic acid
metsholism. [Uis managed witha Jow phytanic scid diet.

. Basscn-xmmwcug syndrome involves RP, ucanthocytosis,

possible, including I domi (AD), aut |
recessive (AR, and x-finked recessive inheritance,

* AR has the best prognosis, und x-linked recessive has the
WOTSt Irognosis

e Clinical features: Nyctalopis (night blindness) and
impaired durk adaptation.

o Examination: TRIAD include pale waxy dise, atienuation
of arterics, and prgmiestury disturbance m the form of bony
spicules.
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abetali end ataxia 1t is managed with 4 low-
fut d)c( nnd vitumin supplements.

Treatment of retinitis pigmentosa

o Thereare not many effective treatments for RP.

* The treatble RP includes Refsum's discase and Bassen-
Komzweig syndrome.

o Regular follow-up (VF/ERG), a vitamin A supplement, o
docosshexaenoie acid supplement (which helps to decrense
the disease progression)

o Newer therapies like gene theropy (in case the defect is
localised in the RPE-65 gene).

o In gene therapy, an adenovirns ussociated vector
(AAV hused therapy., it is given as o single<dose intraocular
suspension. The drug used is VORETIGENE
NEPARVOVEX.

o Arctinal implant (ARGUS-I1) can also be performed

®  Low-vision aids(LVA),

* ltcanalso lead to cone dystrophy




Conedystrophy

s Any unexplined decrease in centrnl visson, along with
phaotophobia and nystagmus

¢ The fundus isnormal on investigation.

e ltisdetected by a multifocal ERG.

Ocular associntions in retinitis pigmentosa

CME

Koraloconus

0AG

* ltean be associnted with
Kemtoconus
Posterior subcupsulir catursct {PSC)
Open-angle ghscoma (OAG)
o CME

Stargardt Disesse
o ltisalsocalled juvenile macular dystrophy
o ltmanifest afier the first decade.
o lrisadystrophy olthe RPE
o Viriant is Fundus flavi-miculatus,
* [ltigone of the most common macular dystrophies,
e The gene involved is STDI (autosomul recessive, most
common ), ABCA4,
o Clinical features of Stargardt discase
o Itmanifests in initial decades.
o There will gradually dirmmishiig of central vision, The
vision drops 1o less than 6/60.
o There will be decreased color vision or impaired dark
adaptation
« Examination of Stargardt disease
Instially, there 1s mottled uppearance. There 1s o snail-lme
appenrane,

LA )

Later it gives beaten-bronze appearnce.

« lnvestigation of Sturgardt discase

o FFA: Adye wimjected, there is a dirk background chord

Nusarescence due 1w denve deposition of Tipo fuchsin on
retinul pigment epithelium

Since there's no choroidal buckground fluorescence seen,
it s called “dark choroid sign” or "silent choroid

syndrome'.
Fundus auto fluorescence: No dye is seen, all ipo fuchsin
deposits are shining.

~ P~



o EOG abnormality. .
o ERG: Late changes may affect the ERG mainly photopic.

* Treatment of Sturgardt disease .
o Avoid bright sunlight. Use sunglasses
o Aveid vitamin A, as it promates lipofuscinosis, .

Best Vitelliform Macular Dystrophy [:E

The mvestigation s done by EOG.

o EOG arden valueis less than 1.5

Complications of best vatelliform macular dystrophy s
chormidal neovascalarisation

Investigation

o EOG shows an Arden rition less thim 1 5.

o FAFshows hyperlluorescence (in ege yolk),

y :: :‘ 2 ‘m*z gf"” RPE, o Adultform ofbest vitelliform dystrophy is known us sdult
. s childbood diseuse. s ; ,

o ltissutosomal dominant, i

* Gene involved is Bestrophin gene,

o Clinical features of the best viteTliform macular dystrophy Batunl Dotuehumont st

o Initinlly, the vision is normal, but the vision will drop 1o
less than 6/60 only in the Lute stages of the disease.

o Presvitelliform stage: The vision and fundus are normal,
but the EOG 58 ahnoemal

o The vitelliform siage: It involves lipofuscin. Here,
lipofuscin is collected giving egg yolk appearance.

o Pseudohypopyon stapge: Partinl reabsorption and
collection of Tipofusein in sub-retinal space are due 1o the
breaking of RPE,

o Vitelliruptive stage: Here, the visuul acuty drops, The °
appearance is enlled a "serambled egg” nppearance.

o Atrophicstage.

- "

It ts defined as the scparation of the retinal pigment
emithelium(RPE) from the neurosensory retina (NSR ).
Types of resinal detachment

o Rhegmutogenous retinal detachment

0 Tractional retinal detachment

o Exudative retinal detach

Rhegmatogenous retinal detachmeont

Ttis the break in the retina which can either be g fearor nhole.
Tear is due to traction (horseshoe-shaped) and hole is formed
after sny degeneration,

The most common cause of traction is pesterior vitreous
detachment (PVD).

The degeneration that leads to hole formation are laice

degeneration and snail track degenertion,

Any bresk In continuity of reting cause fvid 1w enter from

vitreous (o sub retinal space causing retinal detachment.

The cause of exudative refinal detaschment is any choroidal

cause leading to the of flund 10 the sub-retinal

space,

o Inflummitory causes ke posterior sclenitis

o Vascular causes: Central serous chonoretinopathy (CSR)

o Tumor

o Neovasculanzation

o Systemic causes: Pregmancy-induced hypertension, or
renal hypertension.

The rhegmutonecus type |8 the most common type of retinal
detachment.




Clinical features o Typically 1t is concave, truction bands are seen and if 15

s Dimmishion of vision, almost immobile.
o Visual field defects, if sspenor retina ss detached, it is infenor * Ductothe trection of rods and cones, photopsta can be seen.
field defect *  Floaters ire not present

o Curtain falling in front of the eye in cuse of regmatogenous

retingl detachment. Traction bands

Exudative Retinal Detachment

e [tisaconvex retinal detachment,
o [tis very mobile as subretinul fluid will move according to the

* Floaters: These are the opacitics m the vitreous cavity. position of the head:- shifting fluid.

o Photopsia: It is o flash of light in the visual field. tisdueto @ When the fluid is reabsorbed from the subretinul space, there
trsction of) rods wmd cones, may be some pigmented spots and these pigments are colled

o Greyrellex: whenitisdetached it appears greyish black as leopasd spots.

* Floaters can be seen due to milammatory ciuses.

. 8
Examination @

* Rhegmatogenous retinal detachment
© Retina has comxgmcd sppearance. Area of ntraretingl sxodntes srfest to bolous mtn s detuchment
o Light mobility is undulting.
o Floaters are present.

o Photopsin.

o Schafler's sign: It is also called "Tobacco duct™. It is the
pigment dispenial in vitreoess cavity.If s m sure indication
of retinal detachment

o The LincofT rule is applicable for fresh regmatous retinal
detachment. Tt s governed by gravity and anatomical
landmarks like the optic nerve (ON ) and o sermati,

o Regmotogenous retinal detschment extends until o
sermitn

Tractions! Retinal Detachment

*  When there is retinitis proliferans, neovascularization is scen
in vitreous, new vessels with fibrous tssue will contract, pull * Thisimage shows hoeseshoe retinal tear, demareation line
the retina leading to tractional retinal detschenent. o ltisusignofany old retinal detachment,

-~ ™



o OCT incicates retingl detschment

Mansgement

o Aim istoclose or seal the reting

s lrcun be done by “DACE™ procedure.

o D -Dminage of retinal fluid

o A-Airinthe vilraous

s (- Cryotherapy

e E- Encircloment band

* ltcan be done by putting a cryo comesponding to the location
of breéak on the sclera and the lemperature of the eryo is -
T2%

e When the position of the reting 15 changed because of the
collection of fludd, first step is 1o drain the fuid, then inject air
into the vitreous 10 repose the refing, and the last step is cryo
to seul the break

* Retinal seal can be reopened due to the eve movement, so it

can be managed by-Buckhing of sclern
If multiple breaks ure found on the reting,
encirclement band 1s put all over the sclerm

then whole

* Poeumatic retinopexy (PR)
There Is a break in the superior quadrant and Lo close the
break o gas & injected which will rise and cause the
temponade 1o close the break and therefore the resolution
of retinal detachment
Putient should always be in erect position so thal the gas
can cause the tamponade,
A s bubble is used which is expanded

o Thisexpanded gns bubble will now put the pressure on the

retinal tear and try to seal it
1t will be reabsorbed after the definitive period.
Cryo 15 used to scal the break and gas is maintammng the
umponade

Gat bubnie injecien Gas Dubbis expanoea
10 #0ply pressure on

thw retingl Yesr

Fennat war healea
Gas bubitde stvinks
with time

A S

Gas

*  Pars Plana Vitrectomy

o If there 15 vitreous hemorrhage, tniction bands then ot is
removed through pars plans vitrectomy

o Inthissurgery, various vitreous substitutes are used,

e In vitreoretinal surgery, the pars plang vitrectomy (PPV)
approach is frequently used to provade sccess 1o the posterior
region for the controlled, closed-sysiem Irealmen! of
discuses like retinul detuchments, vitreous hemorrhage, ete.

e If the break is present on the superior guadramt, then
prewmatic retinopexy i done.

* Treatment for Tractional Retinal Detachment
= Couse of trnctiona) detachment is retimitis proliferans
o If tractien bands are already formed then the approach

would be 1o cut the traction band by pars plana vitrectomy
and repose the relina.

PRPcan also be dome

Anti- VEGF mjections can be given
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« Treatment for Exadative Retinal Detachment

o Treatthe cause.

o On treating the cause like any tumor, any
neovisculanzaton, any exudite and exudative RD can be
maniged

* Vitreous substitutes

o Vitreous substitutes ciun be of two types: Gas and liquid

o Guas cun be air but it collapses within § days.

o Gas vitreous substitutes can be divided into non-
expansile and expansile.
~» Non-expansile: Ar
~» Expansile: Sulfur hexafluoride (SF6)

reabsorbed but itstays sull for 2 weeks.

- Perffuptocurbon's CC2F6, and CIFR)

= C3F8 i the bewt choice because it con stay for two
months und then reabsorb within two months

o Liquid vitreous substitutes: Silicon oil and
perfluorocarbons liquid (PFCL).

It will be

nverse <
Hypopyon/

Hypesteon Siicon oil

Disadvantages. Silicon oil is removed by surgery aller
three months becuuse itis not self-absorbing.

o Siliconoil canalso lead 10 band-shaped keratopathy.

o Complication: Silicon oil ¢an leak into the upper purt of’
anterior chamber of the eye and lead 1o inverse ypopyon
or hyperkeon,

In heavy hiquids, PFCL ts preferred.

Q
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Retinoblastoma L2908
* It s the most common primery intraocular malignuncy
children

prp—

o It develops from the immature neuroectodermal cells of eye
culled retinoblasts.

Clinical features

o Most common age: 18 months or within 3 years

*  The most comman mode of presentation is white eye reflex
or lenkocorin

e Second most
slrabismus
o Other presentations: Glaucorm
o Pseudo uveitis: KPs cells are present but these are not
inflammatory cells, these are mainly tumor cells which
are called pseudouvertis:
1 Psewdo hypopyon: These are not pus cells; these are
tumor cells,
o Orbital cellulitis.

mode of § |

is squint or

@; Important Information

Differential diagnosis of leukocoris

Congenital catamet — most comimon cause

Cyclitic membrane

Fungalendophthalmitis

Central choroditis mainly oxocarizsis

Central coloboma (condition in which some part of the

ey isnot formed).

Retinopathy of prematurity

Coats disese

o Itis Seen msmallmule children.

2 Itis multple microaneurysms,

o Porsistent hy porplastic prioary vitreoos
Retinal dysplasia

* Central retinal detachment




e All these causes together excepl relinoblastoma are
collectively called ns psevdo-gliomas

*  Any twumor that grows toward the vilreous is known as an
endophytic tumor and toward the choroid is an exophytic
turmor

L) (8}
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Endophytic

Diaguosis

e Firstdiagnosis: Ultrasound-B scan
Tumor can caleify hence 1 can be @ cause intraocular
calcification

o CTscan belps 1o show intracranial extensions

* MRIisusedtocheck nssocusted pincalomu

«  X-ray Rhese view: [t shows optic foramen
If the tumor is present in the optic formmen, the most
common mede of spread s thvough the optic nerve
When it reaches the imtracinalicular part of the optic
nerve, it damage the bone and leads 1o the enlurgement of
optic foramen

o Esumation of enzymes in squeous humor

lo W Ao |

Enzymes that are raised o retinoblsstoma: Lactose
dehydrogennse (LDH), Phosphoglucoisomerase (PGT),
and neuron-specific enolase (NSE)

o The investigation of cholce is MRIso avokd exposure of

child 1o radintion

Pathelogy of tumer

o Pathology of the tumor 15 divided into gross und microscopic
pathology.

o Gross in pathology, calcilication and necrosis is seen

¢ Microscopic pathology can be differentiated and

undifferentiared retinoblastoma

The differentiated type has three forms

Flexner w

mleiner/ Rosette e the columnar cells with
central lumen
Pseudo rosetie 1y called homer wright

Fluerettes




Genetles (R
« RB gene is responsible for the pathology of retinoblastoma
that 15 located at position 13 g 14 (lumor suppressor gene),

e Any mutstion thut occurs on the 14 band will result in

retinoblastoma.

o I u mutation extends outside the |4 band, along with
retinoblastoma patient also gets dysmorphic features {fucial
deformtes - flat nasal bridge, frontal prominence), which 1s
called 13 q syndrome,

Triluterul Retinoblastoma

o Bileral bias! with pinealoma s called wilaternl
retioblastoma,

e The most I Hignancy d with
retinoblastoma is osteosarcoma

o Inhentance of this retinobl 5 Id .

Knudson's Two-Hit Hypothesis

. A jing to this hypothesis if & person have genotypically
inherited one gene ic., only one inactiveé allele of the
retinoblastoma gene but the patient needs unother mutation
Le., the patient needs two more mutations for retinoblastoma
1o manifest phenotypically,
*  Possibilities
o If both mutations ogeur m somutic cells, it will resulis m
60% non-hereditury cases

o If the mutation occurs in somatic and germ cells it will
results in 40% hereditary cases (as germ cell will transfer
e problem to offspring),

o Hereditary cases genemlly seen are hilatersl, multicenine
und are ussociated with osteosarcomas.

* Hereditary cases can be
o Fumilial{30-33%¢): Family history is present.

o Non-familul (6-10%): Famly history is absent.
= Sporadic cases are pon hereditary, non fumilial

o Sporadic case are around 90-94%,

Staging of retinoblastoma
* An mtemabiona! classification for retinoblastoma (ICRB) 15
followed,
o It i mainly concerned with un intraocular tumor which is in
stage-l.
* ICRBisdivided into groups-
< Group A« tumor size i kess than 3 mom and awiy from the
important structure Le ., macula und opric dise.
o Group B- tumor size is more thiun 3 mm and near the
important structure (macula and optic disc).
o Group C- tumor with focal sceding in sub retinal space
and vitreous within 3 mm from the tumor.
o Group D- diffse seeding in sub-retinal and vitreous
greater than 3 mm of the tumor,
o Group B- large tumor filling half of the globe.
o Stage IL Optic nerve involvement.
o Stuge 1 Stage of extrocular extension (lumor is in the
orbit).
o Stage I'V: Distant metastasis,

Treatment
o Smge I, Group A: Focal therupy (cryotherapy or laser
photocoagulation),
o It dumages the blood supply of tumer and tumor will
fegress.

o For stage |, group B, C, D¢ Along with focal therpy,
chemotherspy s also used (Etoposide, Vincristine, und
Carboplatin)

* Forstage | group E: Enucleation s done,

o Stage 1L If there 1 the involvement of the optie nerve, So,
along with enuclestion, radiotherapy and ch herapy 15
also done.

o Stage [ Extrsocular extension. So, the trertmen! approach
is exenterution to prevent the spreud of tumors into the brain.

o Stage IV: Palliative therapy.

PR
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7 PREVIOUS YEAR QUESTIONS

. Most radioresistant layer of reting”? (JIPMER Nov 2019)
. Layerofrods and cones

. Outer plexsform leyer

. Retinal pigment epithelium

. Ganglion cell layer

. Blood retimul barrier is formed by?
Muller cells

. Amoenine cell
Bipolarcell

. Horzontal cell layer

(JIPMER Nov 2018)

1 i seen in which of the
(JIPMER DEC 2019)

Rhegmutog retinul detach
following conditons?

Dinbetes

Myopia

Aceelenmted hypertension
Complicated catnmt

Shifting fluid signis seen in?
Exudative Retinal detachment
Tructional retinal detachment
Rhegmatogenous retinal detachment
Retinal hole

ETDRS is doawe for?

Endothelinl count

Comeal topography

Primary open angle glavcoma

. Classification of diabetic retinopathy

(AHMS Nov 201%9)

Q. A patient with hypertension and diabetes presents with
blurred vision. Fluorescein angiography shows?
(ALIMS Nov 2019)
A. Macularedema
B. Submacularedema
C. Papilledema
D. Pre mucular hemorrhnge

Q. Admimstration of which causes vitamin maculir edema and
cysis? (NEET Jan 2020)

A. Vitamin A

B. VilnminD

C. Vitumn k£

D. Niacin
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Acruss Acrass
¥ 1% the treatment for stage 1V retinoblastoma. 4. CRAO 15 als0 called
4. 18 ible for the pathology of retinoblastom,
Down
Down 1. s tortuosity of the blood vessels on the posterior
1. wimorsize s lessiban 3 mm and nway from the importamt reting
structures (e seelay and the optic dise) 2 s the main cause o CRAO
2. is the most common nonoculur malignancy d 3. P 1 of the worlds population may have a
with retinoblastoma. dual bleod supply.
Crossword Puzzle 2 Crossword Puzzled
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Across :J
1 cricks cinalso kad o coin hemorrhage L
3 streaks are breaks in the Brueh's membrane due 1o
collagen deposits. Across
4. therspy (PDT) uses & diode, Visudyne is put 1, and 3. The peripheral retina has z
after 5 minues, 689 nunometers of the diode are applied for 4. The pigments present in the FAZ are and
83 seconds. xanthophyll
Down Down
2 of the cycball can lead to posterior staphy lomu, 1. The most sensitive part of the retina iscalled the

2. OCT cannot be done in media,
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I are miinly refated o autoregulation.

2 are relsted to inflammation,

4 s the most important fuctor for the
oce of relinopathy indiabetic pat

Across

3 exudates are present mn the ower plexiform

! liyer of the retinie.

S, is present in the nerve fiber luyer.

6. increases more, it will Jead w release of
chemotactic factors.

YL



37 | viTREOUS

+

Vitreous
*  Vitreous con be primury, secondary, or lertiary,

Primary Vitreous 0023

e The primary vitreous 1 the vitreous during embryonic
development.

o Jtis mainly composed of hynlmd tissue ie., hyaloid blood
vesselsalong with ! | tissue.

o The primary vitreous later on regresses and gets replaced by
the secondary vitreous.

Secondary Vitreous

e [ltisthe adult vitreous.

e It g5 composed of peimartly hyaturonic acid and type 1l
collagen.

Tertiary Vitreous

o Thetentiry vitreous i alio known as the zonules of zinn,

* The secondary and tertrary vitreous develop from
neurocctoderm wherees pnmary vitreous develops from the
mesoderm,

Anutomical Landmarks

Seconcery vilresus

e The condense! pant just behind the lens is known gs the
anlerior hyaloid membrane

The vitreous spanning the orra serrata ( 3-4 mum of space] is
the vitreous base

Cloquet's canal is the remmant of the primary vitreous after
regression.

Posterior condensed part is posterior hynlord membrane

'I'ypvsnf remnants of the primary vitreous after regression:
Floaters are the opacities in the vitreous cavity,

12 very sl bit is lefl behind, these appear as floaters and is
known i Muscae Volitantes.

Anterior persistent hyperplastic primary vitreous{ PHPV): It
is the larger chunk feft behind the fens.
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Posterior persistent hy perplastic primury viteeous (PHPVY It
18 present near the optio dise.

Miuendorf dots: They are present behind the lens.
Bergmesster Papifla: 1t s present near the optic dise.

Persistent hyperplastic primary vitreous
Refer Tuble 27.1

Anterior PHPV: It is present behind the Tens hence cause
opijue media o the main problem with the patient or child
will be amblyopia.

Generally, 11 15 umlateral und may be assocuted with
microphthalmos.

Anterior PHPV hasa better visual prognosis.

Posterior PHPV: It has poor prognosis

There is no calcification in PHPY

PHPV isalso one of the causes of leucocaria

Attachments of Vitreous W0TA

Craserrata

M the dine

At the foves
o AL 't Dlood
vesauls

trecus base

Wiegers
Lgament

Ota sartitn

o Vitreous attuchment can be
o Vireous buse spanning the Ornre serraindanteniorly )
< Weiger's ligament with the posterior capsule snd the
space is culled as Berger space
o Atthe dise
o Atthe fovea
< Atthe blood vessels
o The vitreous buse ul the Ormu serrata is the strongest
attachment.

Floaters
» Theseare the opacities in the vitreous cavity.

ey

Ditferent type of opacities can be:
o Retrolateral flare: Inflammutory cells:
* gments




*  Hemorrhuge
e Synchysis Scinlillans
o These are cholesterol bodies generally seen in end-sisge
diseuse and are free-falling, when the patient ts asked 10
look up and down
o Asterond bodies
« Itisalso known as asteroid hyalosis

o Itscomposed of calerm and lipids
1t is more commaon in mules

o Idoes notaffeet the vision, the visual seuity is normal o Bighemorrhagic clots m the vitreous

o Asteroid bodies are fixed und not free-falling,

o It is associuted with diabetes, hypertension, und high

cholesterol.

o Asteroid bodies may also be associated with
hypermetropia and NOT with myopia

Muoscae Volituns
o Theseare the remnants of hyaloid tissue

Identify the slide glven

o PHPV (Persisient Hyper plastic Primary Vitreous)

o Asteroid bodies because they appear fixed, but should be
examined clrmically

* Mettendorf dots and Bergmessier Papilla. Both are
remnents of hyaloid tissue.

o Hemorrhage inthe vitreous,

o Bergmesster Papilla
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Perststent hyperplastic primary vitreous (PHPYV )

Ant, Post.
Poor prognosis

Ul Amblyopia Microphthalmos,
Better Visuul prognosis
No caleification in PHPU
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Cruss
1. Hgnments are in the lertiary vitreous

Down
2. Can be primary. secondary. or tertiary.

3. Tissue mcludes hyaloid blood vessels along with

Crossword Puzzle2
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Cross

2. Partis the antenor hyaloid membrune just behind the lens.

Down

|. Canalis the remmnant of the primary vitreous afier regression

3. Sermatasthe periphery.

Crossword Puzzle 3
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Cross
1. Bodies may also be associated with hypermetropia and NO'|
with myopia

Down

2. Scintiltans are cholesterol bodies generally seen m end-stage
disease and ure free-fulling

3. Dustare the pigments seen due 1o the retinal break.

e —



Embryology of theeve

'The muin procesy of formation of theeye

+| 28 | EMBRYOLOGY

BORTS
Eyedevelops from the forebrain ( presencephalon).

The development of eye stirts ut the 227 duy of gestation.
PAX 6 gene plays an important role in the development of the
cye.

Any problem in PAX 6 gene leads 1o disorders of
Anophihalmia (eyes not formed ) and Microphthalmin (small
eyelessthan 21 millimetess ofuxinl length)y

Or in microphthalmin, eve size is less than 19 millimeters off
axial bength at one year of age.

oy

: Nevral plate

A

: Thickening

C z P bpﬁn sulows

Oou: venitle
W Pmm?mum
Qplic st
Oou: stak

s

1t starts with the thickening of the neural plate,

When this plste starts thickening it forms the optic sulcus,
und later the optic vesicle.

Slowly optic vesicle will form an optic stalk.

Oulside the wall of the forehruin is the surfuce ectoderm, the
optic vesicle tonches the surface ectoderm and the thick

of the part is called the early lens placode.

Lens placode and optic vesicle slowly invaginate 1o form a
lens pit, and the optic vesicle becomes the optical cup.

by

ey lens vesxlo
plxcode pit
e /
veacle
optic ap ectode

o And this finally invagoates to form o lens vesicle from where
the lens 15 formed.

® Hence though lens is an intemal structure, it is derived from
surfice ectoderm Initinlly, lens have both snlerior and
postenor epithelium cuboidal cells

o Slowly Posterior wall of the lens vesicle forms columnar
cellsand then change into lens fiber.

o Therefore, an adult kens has got & single layer of anterior
epithelial cells.

annese

Pastannr
of lens vuodc

* Optic stulk has got 2 gap and this gup is called a choroidal
fissure, the ideal time for closure of a choreidal fissure i the
6"10 7" weok of gestation,

Opt Vivicie

®  Any lailure in the closure of the chorowdal fissure leady 10 o
form of coloboma. (absence of that structure). Different type
of colobomay




o This dise looks like funnel-shaped excavaton of the dise
blood vessels looks hke spoke of wheel which resembles the
flower 1., morming glory flower therefore it is called
morning glory syndrome

* Atrophic changes around the disc und peripapillary ¢horio
retingl plgmentary changes are seen

Myclirution of merve fbers

e Myelination of the optic nerve starts with the lateral
genieulate body till lamina erthosa. Any defect in kaminal
eribosa will lead to this myelination visible and this is
myelmated nerve fiber, Which s one of the causes of the
enlargement uf blind spols

-

o Myelinution of the optic nerve starts 91 7° month of IUL and

Justcompleted after birth

Morning Glory Syndrome

s One of the colobomas 1s moming glory syndrome, which s
the dysplastic colobomu of the dise. It oceurs due to cither
incomplete closure of the chorowdal fissure or some
mesenchymal changes.

¢ Optical nerve hypoplasia is & condition in which the size of
the desc is small, and there are some penipapillury changes
generully called as a double ring sign. And there will be a
small blind spot. Sterods durmyg pregnancy will cause optic
nerve hypoplasia,

Structures derived from Surface Ectoderm (LTSS
SLLEEK ( mnemoni¢)

o Skinofevelids and appendages

e Leons

* Lacrimalglund

¢ Epithelinmol the cornes

« Epithelium of conjunctiva




Structures devived from neurecctoderm V05100

STORME { mnemonic)

o Secombary vitreous

* Teriary vitreous

* Optic perve

* Retiny

o Smooth muscles ol the irin (iris sphincler and dilalor
pupillae)

o Epithelivm lining of inis und ciliary body,

Neursl Crest DO 8K
Neural Part- Myelin sheath (derived from oligodendrocytes)
and ciliary ganglin

Muesenchymal Part- Allcoverings

® Al Sclers-exeept the temporal part

Choroid

Corneul stroma

Corpenl endothelum

Crhary muscles

Trabecular meshwork

Stroma of ciliary body nnd iris

Orhital bones

Structures derived from mesaderm
PSME ( mnemonic)

Priviry vitrevus (hyalowd lissie)
Sclera-temporal part of sclera

Extra ocular muscles

Endothelial lining of the blood vessels

(LAE5 )

07
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Across
3. Retina s denved (rom )
4, _isthecondition in which eyes are not formed
Down

1. Any fatlure in the closure of the choroidal fissure keads 1o n
fermaol
2. Primary vitreous is derived from

Crossword Puzzle 2
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Across
4. Myclination of the optic nerve starts with the lateral
geniculite body il

Down
1. Formation of the eye stsrts with the thickening of

2. Optical nerve hypoplasia is a condition m which {he stze of
thediscis

3. gene plays importnt role in the development
oftheeye

Crossword Pugzle 3
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Across
3. Optic stalk has gota gap and this gap is called

Down
1. Optic perve is derived from
2. Temporal parts of selera are denived from

-~ 2
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COMMUNITY OPHTHALMOLOGY

Tmportant Questions
Q. Most common cavse of blindness i India?
Ans: Cataract

0G5

Q. Most common cause of preventible blindness in Indin?
Ans: Cataract > Trachoma

Q. Most ¢ canse bf childbood blindness in Tncin?
Ans: Vitamin Adeficioncy

Q. Second most sanse of blind in [ndia?
Ans: Refractive error

Q. Most common cause bfoeulas morbidity in India?
Ans: Refractive error

Q. Most |
Ans: Cataract

cause olbli o i world?

Q. Mostcommon cause ofblindness in developed country?
Ans: Glavcoma=>ARMD {Age-Related Mucular Degeneration)

Blindness 105328

*  According 10 WHO, 1t 15 best corrected visual acuity (BUVA)
in better eye less than equal to 3 by 60 (3/60) or visual field in
the better eve of less thun 10 degrees

= NPCBE - VI (National program for control of blindness
and visusl impairment)

o Initially, according w NCPB it was defined 25 best

comected viual acuity (BCVA ) m better eye less than equal
0 6 by 60 (6/60),
From 2017, eriteria had changed because if the critenia for
visual scuity 15 6/60 thea the number of blind people
reporied in India was too much so the criterin is changed
according to WHO, Therefore it is defined as, best
availuble or presenting visual acuity 1n the better eye less
than equal to 3 by 60 {3/60) or visual field in the better eye
of less than 10 degrees

C

c

Q. What is the prevalence of blindness i [ndin?
Ans: 0.36% (earbier- 1Y)

Q. What is the incidence of cataract in Incin?
Ans: 62.6%

Schoolt Sercening Programme

Wha check the visual acuity’ who perform the eye tests”
School wachers

What is the cut-ofl Timit when the teacher refer the child to
ophithalmologise?

Ask the teacher to refer if the child s unuble to read the last
two lines e, any visionof <69,

Trachoma O
* SAFE Strategy: WHO progrmme to control trachomi in a
community.
o Surgery: Irichisis surgery > Entropion

Vislon 2020

-~Or

...ul-b‘!d—-.

i A

o Antibiotics : Oral azithromycin > topical tetracycline 1%
ointment
—+ Azithromycin: | gm m adults
~+ 20mg/kg mchildren
o Facial hygiene
o Environmental chenges
Criteria for SAFE strategy:
o Prevalance of trachoma follicles
~» >10% | sturt SAFE strategy
— 3% - 10% : Follow fcial hygiene and environmental
changes
-» <5%: Nothing w done

11410
WHO programme to control S diseases:

. Cataragt

Trachoma

. Refructive errors

Childhood blindness

. Onchocerciasis

Human resource development

Infrastructure development

Onchocerciasis was pot found in india, So, VISION 2020 in
Indza was to eradicate the followmg 7 diseases:

Cataract

Trachoma

. Refrnctive errors

Childhood blindness
Glaucomu

. Comeal blindness

Diabetic retinopathy




Cmtuulm Cemmre ot Fecelnren
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Service Contres
Secondary Eye T SO0000- L Mitan*
Vison Ceneres
’ 50,000
L Wown Gasam
Community Eye Care
*Papdstion

Tyrambil foe Visien 2020

Q. What is the ratio of the ophthulmologist: Population
according o the vision 20202
Ans, 1:50,000

Q. What is the ratio of secondary service centre; Population?
Ans. |5 lakh

-



