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LIST OF IMPORTANT TOPICS

@ Retina
e Diabeticretinopatny stages,images, Mx
e Retinal detachment
e ROPstaging
e Retinitis pigmentosa

@ Conjuctiva and cornea
» Trachomalmage, C/F, Elimination strategies
» Conjunctivitis Difference b/w etiologies
e Corneal Ulcer - Fungal, Viral, Acanthamoeba

@~ Neuro ophthalmology
e Opticpathwayanditslesions
e EyeDeviation In Cranial Nerve Palsies
e HornerSyndrome
e Opticneuritis
e Papilledema

@ Procedures and surgeries
e Enucleation/Exenteration, Evisceration: Indications
e Keratoplasty
e Darkroom procedures
e Tonometry
e Direct/Indirect Ophthalmoscopy
e MacularFunction Tests
e Visual Field Defects
e EOG

@ Glaucoma
e Types
e Management Of Glaucoma (To be done with Pharmacology)

@ Tumors
e Retinoblastoma, Melanoma: Stages of RB, Mx Myopia, HypermetropiaCataract: Causes, Mx
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—— LEARNING OBJECTIVES
&

@~ BASICS OF OPTHALMOLOGY
e Anatomy of orbit and eyeball
« Layers of the eyeball
o Qutermost layer
— Cornea and sclera
o Middle layer
—> lris, ciliary body and choroid
o Inner layer
— Retina
e Anterior and posterior chamber
¢ Dynamics of aqueous humor
e Optics and power of eye

e Accommodation
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n BASICS OF OPTHALMOLOGY

ANATOMY
Orbit

Volume of eyeball /globe: 6 ml
Volume of each orbit: 30 ml

It is Encased in Tenon's capsule, suspended by orbit and
supported by Lockwood's ligament
Accessory eyeball structures

o Extraocular muscles

o Fat

o Eyelids

o Eyebrows

o Lacrimal gland

3layers

o Outerfibrous

o Middlevascular

o Innerneurallayer

Layers of eye ball

EYEBALL

Outer Most Layer consists of

o Anterior 1/6"; Cornea Clear &transparent
o Posterior5/6™: Sclera Opaque & White

o Junction b/w cornea and sclera: Limbus

Sclera

Function
o Maintains shape,
o Siteforattachment of Extra ocular muscles (EOM)

|
.

|
‘
\

ﬁ? Important Information

Thinnest part of scleralies behind the attachment of
rectus muscles, thickest part of sclera is at
posterior pole

Cornea

3layersof sclera

o Episclera

o Stroma

o Laminafusca

Sclera is White and opaque due to irregular arrangement
of stromal collagen

Glistening and shiny, tough structure

Appears yellow (icteric) in jaundice

? Previous Year’s Questions

Q.Evisceration is removal of which layer of eyeball?

(FMGE JUNE 2019)
A.Middle and inner layer

B.Outer and middle
C.Outer andinner
D.Allthe layers

@ 00:06:50

Shape of cornea
o Prolate spheroid
o More curvedin centre than periphery
Keratometer measures the cornea curvature and the
technique is known as keratometry
Instruments used
o Placido'sdisc
— In normal cornea, there is no distortion of
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reflected pattern

- In Keratoconus, distortion of reflected pattern is ? pl"@ViOUS Year"s QUGS‘UOHS
present L

Q. All of the following are features of corneal

epithelivm except. (AlIMS JUNE 2019)

Lined by stratified squamous epithelium

Bowman’s membrane regenerates

Apical cells have microvilli

Mitosis is limited to limbus

OO0 ®>

e Thicknessof Cornea
o Thinnestin centre &

Placido’s Disc o Thickestatperiphery,
e Corneais Transparent o Ranging from 500 -600 y,
o Due to regular stromal collagen and presence of Na*- o |OP depends upon central corneal thickness (CCT)
K" ATPase pump in endothelium layer o Measured by Pachymetry

o 90% lighttransmission
e Glayersofcornea
- 1. Epithelium
2. Bowman's membrane
o Injuryto thislayerleads to corneal opacity or scar
3. Stroma
o Thickestlayer .
4. Predescemet's layer (Dua's layer) Pachymetry

\t
5. Descemet's membrane

o Strongestlayer e Most powerful refracting surface eye: 43D (70 %)
6. Endothelium = Corneaisavascular

o Single layer of hexagonallayer

o Maintain corneal opacity

Glucose Oxygen
0? Previous Year’s Questions e Aqueous humor e Air
e Tear film
Q. Corneal transparencyis decided by e Aqueous humor
(NEET 202)
(FMGE JUNE 202I)

A. Keratan svlphate

B. Chondroitin sulphate
C. Heparan sulphate

D. Hyaluronic acid

e Sensory nerve supply of cornea is ophthalmic branch of
VCN

¢ Has highest density of nerve endingsin the body

¢ Limbus G 00:16:01

0? Previous Year’s Questions

e [tisJunctionof corneaandsclera

Q. Which layer of cornea helps in maintaining o Surgical limbus is zone of 2 mm
hydration of stroma of cornea? (NEETJAN 2020) » Corneal stem cells are present at limbus

A. Descemet’smembrane o Longitudinal parallel cells

B. Endothelium o Yellowish brown in colour

C. Epithelium o Called as palisades of Vogt

D. Stroma

Join the Telegram Channel - https:é/t.melprepladderlatestnotes



MIDDLE LAYER OF EYEBALL
Uvea @ 00:19:51
o Consists of

1. Iris

2. Ciliary Body

3. Choroid

Iris
e Mostanterior part of the uveal tract
* In case of deficiency of stem cells due to chemical injury  « Divided by collarette into central pupillary zone and
(mc), prolonged contact lens wearing etc. there is peripheral ciliary zone
decreased regeneration capacity of eye o Twomuscles
o Signs of Limbal stem cell deficiency
—> Cells breakdown
— Inflammation
— Persistent epithelial defects ¥
— Ulceration
N
-

Palisades of Vogt

o Sphincter pupillae
o Dilatorpupillae

Neovascularization
Conjunctivalisation
~ o Diagnosis
— On Impression Cytology: Presence of Goblet cells
on cornea (normally goblets cells are present in Collarette
conjunctiva notin cornea)

e Function
o Controls entry of light by dilating/ constricting pupil
o Twoarterial circles
o Major arterial circle
— Lies at root of iris where it attaches to the ciliary
body
— Ifitbleedsleadsto hyphema

Limbal stem cell deficiency

ﬁ Important Information

e Corneal stem cells lie at limbus whereas Conjunctival
stemcellslie at fornix Hyphema

o Minorarterial circle
— Lies atcollarette

0? Previous Year’s Questions

Q. Universal limbal stem cell marker? (JIPMER NOV
2018)

A. C-Cadherin
B. PAX6

C. Abcg?

D. P63

Arterial circle

Join the Telegram Channel - https:i/t.me/prepladderlatestnotes



ﬁﬁf Important Information

‘e John Daugman patentediris patternscans.
o Iris patterns are distinct for each person.

CILIARY BODY & 002606
e 3parts

1. ParsPlicata: Anterior half with folds

2. ParsPlana: Posterior half without folds

3. Ciliary Muscle: Enclosed by Pars Plicate & Pars Plana
e Rootofirisis attached to ciliary body
e Thinnestpartofiris
e Rupture leads toiridodialysis
¢ Characteristic D-shaped pupil are seenin Iridodialysis

Function

e Aqueous humour production

e Accommodation

e Pars plana only way to access vitreous humour

e Maximum risk of sympathetic ophthalmitis occurs on
injury to ciliary body

CHOROID @& 00:30:06

Posterior most structure of uvea

Most vascular structure of eye

Choroid circulation: 85% of ocular blood flow

Vortex Veins: Drains entire uvea but particularly choroid)

Function
e Supplies nutrients to outer retina,
e Thermoregulation

4layers

o Chorio-capillaries layer

e Bruch'smembrane

¢ Haillcrslayerand Sattler's layer

! ﬁ Important Information
\

» M/C ocular tumourin children is retinoblastoma
' * M/c ocular tumour in adults: Malignant melanoma of
choroid

¢

Malignant melanoma of choroid

THE GRAPES OF WRATH & 00:33:17

Veins of
choroid

Iris

Ciliary
region

INNERMOST LAYER OF EYEBALL & o00:34:26

Retina

¢ Innermost layer stretches from central fovea to peripheral
oraserrata

e Presentonly posteriorly

o Centralretina: Macula, fovea, opticdisc

e Centre of retina occupied by: Macula

¢ Centre of Macula Occupied by: Fovea

e Fovea is most sensitive structure to light so brightest and

sharpestimage forms here

o Peripheralretina  Retina

— serrated oraserrata
— Thinnest

Peripheral retina: Serrated ora serrata

o Unusual — light passes through retina — photoreceptors

Join the Telegram Channel - https://t.me/prepladderlatestnotes



in outer retina, neural signals — reverse order to inner

retina — Opticnerve
» Microscopic Structure of Retina
o Neurons: 5Types
o Neuroglia [supporting celis]: 3 Types

Neuron Types
1. Photo Receptors (Rods/Cones) (1st Order neuron)
2. BipolarCells (2nd Order neuron)
3. Ganglion Cells (3rd Order neuron)
4. Amacrine Cells
5. Horizontal Cells

Neurogliacells
1. M-Muller's
2. A-Astroglia
3. M-Microglia

| @ How to remember

« MAM
PHOTORECEPTORS
Rods Cones
¢ Peripherallylocated ¢ Centrallylocated
e 120millionin number e 6 millionin number
e 1type ¢ Red, Green &Blue types of
e Responsible for cones +
o Peripheral vision e Responsible for

o Black &white vision o Central Vision

o NightVision o ColourVision

o Daylightvision

Outer segment
contains rhodopsin

Outer segment
contains
photopigments

Rod Cone

Photoreceptor cell

? Previous Year’s Questions

Q. First order neuron in visval pathway. (AlIMS MAY
2019)

A. Bipolar cells

B. Ganglion cells

C. Photoreceptors

D. Lateral geniculate body

ANTERIOR CHAMBER (AC) @ 00:43:23

» Spacebetween cornea andiris
¢ Filled with aqueous humor
e Depth
o Measured from centre of cornea to centre’or ant&rior
lens capsule
o 3mm
o Shallow AC
— Women Elderly children (WEC)
— If less than 2.1 mm at risk of developing angle
closure glaucoma
o Deep AC: Young males
o Volume: 250 pl
o Anterior chamber angle (AC Angle) is space between
iris/ endothelium at limbus, estimated by Van Herick's
method

Structures lying in AC (from iris to corneal side)
o |-lIris

Can't- CBband

See - Scleral spur

This - Trabecular meshwork

Stuff - Schwalbe's line

@ How to remember
e | Can‘'t See This Stuff

e Immune privileged site: ACAID (Anterior Chamber
Associated Immune Deviation) | immune defence
mechanism

CRYSTALLINE LENS & oos423

e |tisBiconvex, transparent, avascular structure

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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Crystalline Lens
Contains

1. Nucleus: centre of lens
2. Cortex: periphery of lens
3. Capsule: completely covers the lens on all sides

e Thinnestpart of capsule: Posterior Capsule
e LEC's(Lens Epithelial Cells)

o Only Presentin anterior capsule

o Responsible for secondary/ after cataract
e Lensfibers

o Formsbulkoflens

o On cutsectionresembles layers of onion

Composition

e Water:65%

* Proteins: 35%, has highest concentration of proteins
among all the structures of body

e 90% lens proteins are crystalline in nature

‘ {k Important Information

io Lens has highest concentration of proteins among all
| the structures of body (357)

L

Function

e Transmits and focus lightonretina

e Accommodation

e Lens contributes 19D of the 60D of power of eye (30%)

e Lensderives nutrition and oxygen from aqueous humor

e Lens suspended by Zonules / Suspensory Ligaments
from ciliary body

IRIS LENS DIAPHRAGM INCLUDES

Iris

Ciliary body
Moves together
Zonules

& e

Lens

CB Zonules Lens complex

POSTERIOR CHAMBER (PC)

» Spaceb/wthelris &lens

* Contains aqueous humor

o AC&PC Connected with each other by pupil

VITREOUS HUMOUR @ o10512

* Glassy transparent gel, Space b/w posterior surface of
lens & Retina

¢ Volume: 4 mlsinglelargeststructureinside the eye

Composition
e 99%H,0
e Hyaluronicacid
e Collagen

ﬁ? Important Information

e Intra-ocular Structure having highest amount of|
hyaluronic acid - Vitreous humor 4
e Body Structure having highest amount of hyaluronic!

acid - cartilage J

Function
e Shock absorber
e Optical media
e Maintains shape
o Produced atbirth
o Attached to disc margin, macula, vitreous base
(strongest), Posterior Capsule by Weiger's ligament
o Vitreous base avulsion occursin oculartrauma
o Only safe way to enter vitreous cavity is through pars
plana

@ o1:10:15
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AQUEOUS HUMOUR

Produced from non-pigmented epithelium of pars plicata

Mechanism of production

1
2.

3

Secretion (70%), active transport, requires energy
Ultrafiltration, passive
Diffusion, passive

Rate of production: 2.50 pL./minute

Slows down at night but never stops

Outflow rate: C value- 0.20 pL./ mm Hg /minute
Composition is very similar to blood

Blood Plasma Vs Aqueous Humor

Blood Aqueous humor
« 1 Glucose * 80% of blood Glucose
« 1 Protein ¢ Almost protein Free

1 Ascorbate
tLactate

Function

Supplies glucose and oxygen to cornea and lens,
Removes waste products (Macrophages, blood, debris)

Circulation of AQqueous Humour

CB pars plicata
i

posterior chamber
)
Pupil
i

Anterior Chamber

!
AC angle

l

Trabecular meshwork

l

Schlemm's canal

l

Episcleral veins

Circulation of Aqueous Humour

Aqueous Vs Vitreous

Aqueous Humor Vitreous Humor

* Aqueous=H,0 » Vitreous =Glass

» Solution * Gel

e Provides nutrition ¢ Provides shock
absorption

e Produced at 2.5
pl/min

birth

e Entrythroughlimbus

Planaonly
e Composition is e Composition
Similar to Blood o 98%H,0

plasma with few o Hyaluronicacid

exceptions o Typell Collagen

OPTICS
o Optic Curved Surfaces can bend light
e Curvature aBending

Power

o Total Power of eye: + 60 Dioptres (exactly 58.6 D)
o Powerof Cornea: 43D (70%)
o PoweroflLens: 19D (30%)

¢ Plusindicates convergence

e Minusindicated Divergence

e Power of Eye Contributed by

1. Anterior Surfaces of Cornea (Maximum Contribution)

2. Posterior Surfaces of Cornea
3. Anterior Surfaces of Lens
4. Posterior Surfaces of Lens

VASCULATURE OF THEEYE

branches)

e Most critical: Central Retinal artery (CRA) is 1* branch of

ophthalmic artery

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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e Principal artery of eye is Ophthalmic Artery (10



oplic nerve

Internal carotid
artery (ICA) segments

Clinoid
segments

Cavernous
segmont

Petrous
sogment

Cervical
segment

ophthalmic Central retinal
anery

Postenor ciliary
aneries

)
/

[

artery

External carotid
artery

Common carotid
artery

Blood supply of eye
e Ophthalmic Artery is first branch of Internal Carotid

Artery

e Principal veins are Central Retinal Vein/Vortex veins
e Superior Ophthalmicveinis the largest and principal vein

NERVE SUPPLY OF EYE

@ 01:34:53

e 6 Cranialnerves:Il, I, 1V, V, VI, VI

e Autonomic nervous system

o Parasympathetic: lll nerve - Miosis, accommodation
o Sympathetic: V nerve - Mydriasis, Muller's muscle,
Inferior tarsal muscle, sweatglands

BASIC OPHTHALMIC
MEASUREMENTS

Orbital volume

Eyeball volume

AC volume

Conjunctival sac volume
Eyedrop volume
Aqueous humour formation

Basal tear formation

Fovea and Opticdisc

Monocular visualfield

@ o01:36:39

30ml

6ml

250 uL

35puL

50pL

2.5 pyL/minute

1.2 yL/minute

1.5mm

S-60N-601-70T-100

VISUALACUITY

A
DF

-HZP

» TXUD

2 ZADNH

9 PNTUHX
L] UAZNFDT
|c NPHTAFXU

@ 014732

¢ Distantvision: 6/6

6 m (distance between patient & chart)
6 m (distance at which a normal person reads the chart)

o Weusesnellen's chartto study distant vision
¢ Visual acuity 6/60 means patient standing at 6 metres is
able to read a line which normal person can read from 60

metres

Yy Important Information

e Angle subtendedbyeachletter ontothe humaneyeis
Smin/letter

e Angle subtended by each part of letter onto the
human eye is | mi

‘!
\
|
[
x

0? Previous Year’s Questions

Q. What is the angle subtended by the biggest
Letter of Snellen’s chart at the nodal point of eye?
(AIIMSNOV 2019)

A. Sminutes

B. 20 minutes
C. 30 minutes
D. SO minutes

BT

B

 Snellen's Letter
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e Most accurate chart for visual acuity is early treatment ses
diabetic retinopathy study (ETDRS) chart '
NCKzoO "
w G 2
RHSDK o =
7.
DOVHR - % ¥ 3
CZRHS : db WP o 4
ONHRC : _
- mmm—— DKSNV s - aHeeLd §
> Z8O0KN ‘.
L : ~xhee 6
S e ———— vE 4"**"" 7
(ETDRS) chart NEHEY 8
e Landolt'sRings e s O L

o Chartusedforilliterate people
Allen Chart

e Optokineticdrum
o Forpreverbal children (<2 years of age)

Landolt's Rings

e Picturecharts
o Forpreschool children (< 3 years of age)

ﬂ Optokinetic drum

‘b\ O NEAR VISION & 020028
) - ¢
F

3% . ¢ Optimal nearvision: N6
¢ Nearvisiondepends on

o
e =20 @f &

1. Accommodation

2. Convergence Near reflex / Triple response/

- W . Accommodational reflex
3. Miosis
= 2w MR
E Accommodation
e Changein curvature of lens to increase power of the lens
Picture charts tolook at nearer objects
e Minimum distance for light rays to become parallel is 6m
e AllenChart o Nearerthe object, rays are more divergent
o Forchildren o Distantobject, rays are parallel

e 1 Curvatureoflens
o 1 Poweroflens (19D + additional 16D = 35D)
o Raysoflightcanbefocused onretina

e Mechanism of Accommodation

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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o Increased curvature of anterior surface of lens
o Anterior movementof lens
o Equatorial diameter | AP diameter 1

Convergence

= Simultaneous inward movement of both eyes towards
each other to maintain binocular single vision

¢ Both medial rectimusclesinvolved

Convergence
Miosis
e Constriction of pupil

INTRAOCULAR PRESSURE (IOP)
e Goldmann equation: |OP = (F/C +P)

o Where F is rate of formation of aqueous humor, C is
rate of drainage of aqueous humor and P Episcleral
venous pressure (~10 mmHg)

e NormallOP: 10-21 mm of Hg (average 16mmHg)

¢ |OPis measured by Tonometer: Tonometry/Tonography
e Most accurate tonometer: Goldmann Applanation
tonometer

IOP dependent on central corneal thickness (CCT)

& 02:15:29

Goldmann Applanation
tonometer

ﬁ Important Information

* Thick corneameasure IOP falsely high

¢ Thin corneameasure IOP falsely low

« So. people with thin corneas are at higher risk of
developing glaucoma

VISUAL FIELD

» “Anisland of visionin a sea of darkness “

* An area of space which is visible without moving the
gaze from a central target

@ 00:00:14

Monocular field limits

» Superior -60°
* Nasal -60°
* Inferior -70°
o Temporal -100°

i} Important Information

* Most important field defectslie within central 30°

Ay {) ﬁ h
&?ililiv»lsual field,

Visual field of the Visual field of the
eye right eye

Monocular Temporal
Crescent

Monocular Field Binocular Field

Blind spot of Mariotte

» Physiological, absolute scotoma corresponding to scleral
canal where the optic disc lies or from where the optic
nerve goes out

¢ No rods and cons are present over optic disc, so image
formed on optic disc cannotbe seen by retina

e Liestemporally, 15 degrees from fixation, 7.5 degrees in
diameter, 1.5 degrees below horizontal meridian

ﬁ Important Information

* Optic disc lies nasal side on retina so blind spot is
present temporallyinvisval field

Humphrey's Perimeter
¢ Instrumentthat measures visual field

Humphrey's Perimeter

Join the Telegram Channel - https:1{/t.melprepladderlatestnotes



CONTRAST SENSITIVITY & 00:08:24 2. Mars Test

e Cannotbetested by Snellen chart CHVOSN
» Contrast sensitivity test is the ability to distinguish object
without clear outlines/ discriminate objects from their DS Z NRK
background NDR

Mars Test

3. FACT: Functional Acuity Contrast Test

Contrast Sensitivity

¢ VA charts test high contrast letters, daily visual tasks COLOURBLINDNESS: DALTONISM & 00:1331

require resolution of low /medium contrast
e Single most important factor in visual functioning is  ® Mostcommon xlinked recessive disorder

contrast sensitivity e 8% males colourblind: 1/12 males,1/200 females
e Activities which require contrast sensitivity » Colourblind people Confuse colours

o Driving atnight

o Rain/fog Problems with Daltonism

o Difficulty reading newspaper e Can'tpick up ripe fruits

o Pourcoffeeinto adarkmug o Can'tmake out meatis cooked
¢ Spatial frequency (SF): determines clarity and gradation ~ ® Wearmismatched clothing

of bright/dark areas

e Highest (SF): 30 cycles/degree, 6cpd most critical

Contrast sensitivity decreasesin
e Glaucoma

e Diabetic Retinopathy
Amblyopia

Cataract

e Maculardegeneration

e Keratoconus

Colour blindness

Types of colour blindness
e Trichromatism: sensitive to all 3-cone system (Red,

Three test of contrast sensitivity Green, Blue), no colour deficiency

1. Pelli - Robson Chart lowest contrast where correct
response on 2/3 letters — Contrast Sensitivity Threshold
VRSKDR
NHCSOK
SCNOZzZV

NORMAL

Trichromatism

e Anomalous trichromatism: one colour] sensitivity

o Protanomaly: Red reduced
Pelli - Robson Chart

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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o Deuteranomaly: Greenreduced
P4

o Tritanomaly: Blue reduced .'"zc"__ "I %
* Dichromatism: One colour cone system is absent, ‘g‘.é’%-

sensitive to other two .ﬁ"u‘:’;-’.m ie- 0@:
o Protanopia: Red cones missing ) 9!:“.’2"-'.}"};;?’ 3
o Deuteranopia: Green cones missing !3}!;_: ) "g f m
o Tritanopia: Blue cones missing % ?‘-W’ ,;‘
s, '.‘;.»';?iz-‘,' '
.‘é"d,’.. .

+ FM 100 Huetest
» Hardy Rand Rittler plates

Deuteranopia
o Monochromatism sensitive to only one colour cone
system
Tritanomaly Tritanopia
e Blue colour reduced e Blueconesmissing
sensitivity
Clinical problems 3

¢ Riskof t accidentsindriving, particularly protanopia
¢ Facediscriminationin exams
e Limited careeroptions

* i} Important Information
|
i

e M/c form of colour blindness: Red Green colour

‘ blindness « Nagel's Anomaloscope: gold standard
Tests for colour blindness GRADES BINOCULAR SINGLE VISION & 002406
e Holmgren's wool Threegrades

1. Simultaneous macular perception SMP

2. Fusion

3. Stereopsis

Simultaneous macular perception

e Visual signals transferred from two eyes to brain cortex
are perceived at the same time, ability to see two
dissimilar objects simultaneousiy

¢ Indicates presence or absence of suppression

a |
1 5 | d d ‘
[N ¢ | N 7
& | o
|
Simultaneous macular perception
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Fusion and Stereopsis LENSES USED IN @y 00:30.00
= Fusion: Two images fused, with effort to maintain fusion OPHTHALMOLOGY
despite difficulty

 Stereopsis: Twoimages blended to produce depth

: Convex lens Concave lens
o Perception and stereoscopic effect crucial for driving, -
sports and motor control
* Depth perception: Ability to see in 3 D and judge distance * Centreis thick and * Centre is thin and
of objects periphery is thinner periphery is thicker
s Stereopsisis the highest grade of binocular vision
* + power lens * - power lens
2Dvs3D
e Converges rays of » Diverges rays of light
light

2D vs 3D
o Magnifies ¢ Minifies
01D = magnifies by o 1D = minifies by
2% 2%

Join the Telegram Channel - https:/it. me/prepladderlatestnotes



_ CLINICAL QUESTIONS

Q. A 66-year-old male who was homeless was brought to Ophthalmology OPD. On examination, a dense haemorrhage
in the posterior chamber of the right eye was found, involving the visual axis. The normal anatomical contents of this

chamber is/are:

" A. Retinal vessels
B. Aqueous humour
C. Vitreous humour
D. All
Answer: B

Solution

~« BOTH AC AND PC CONTAINS AQUEOUS HUMOR
Posterior chamber(PC) - space between posterior
surface of iris & anterior surface of lens.

Posterior chamber contain aqueous humor
Posterior segment contain vitreous humor

Suspensory
ligament

Sclera

Conjunctival sac

retina

Pigment layer | Of the
Neural layer

Anterior ______ Choroid
chamber
X ' Vitreous body
Iridopupillary

membrane
Hyaloid artery
Cornea

Ectoderm

Eyelid Optic nerve

Posterior
Chamber

Inner vascular
layer

Ciliary body
Outer vascular

Layer

Reference: Comprehensive Ophthalmology; A K Khurana, 6th edition page 4

Q. A 27-year-old, 38 weeks pregnant woman with a height of 130 cm and a weight of 51 kg diagnosed case of
cephalopelvic disproportion with fetal distress was posted for emergency cesarean section. A lower segment cesarean
section was performed and a live male infant 1.8 kg with an APGAR of 8/9 was delivered. The eye of this newborn

would have

A. Hypermetropic with regular astigmatism
B. Hypermetropia

C. Hypermetropic with irregular astigmatism
D. Myopia

Answer: B

Solution

e« At birth, the eye is hypermetropic by +2 to +3D and usually becomes emmetropic by the age of 5 to 7 years

e This is because of the smaller eyeball
¢ Eyeball length at birth is 16mm.

Join the Telegram Channel - https:{ét.melprepladderlatestnotes



Reference: AK KHURANA PG NO. 35

Q. A 28-year-old woman who had just delivered a baby 24hrs before was very concerned after she read an article on

google about a baby's visual acuity not being normal at birth. You can reassure the mother, that the baby attains a
normal level of visual acuity is at:

A. 6 months
B. 1 year

C. 3 years
D. 6 years
Answer: C

Solution

Eye in the postnatal period

» Fixation starts developing by 4-6 weeks. The critical period for the development of fixation reflex is 2-4 months.
Development of fixation is completed by 6 months.

» Fixation development is completed in 6 months.

¢ The macula is fully developed by 4-6 months.

 Fusional reflex, stereopsis and accommodation are well developed by 4-6 months.

e Cornea attains normal adult diameter by 2 years of age.

e The lens grows throughout life.

* Full visual acuity (6/6) is attained by 3 years of age.

Age Visual acuity
Newborn 6/240
1 month 6/180 - 6/90
4-6 months 6/18-6/9
3 Years 6/6

Reference: Comprehensive Ophthalmology Fourth Edition by A.K Khurana, Pg-12

Join the Telegram Channel - https:/[t. me/prepladderlatestnotes



Join the Telegram Channel - https://t.me/prepladderlatestnotes

I

= LEARNING OBJECTIVES

@~ EMBRYOLOGY OF EYE

Derivatives of surface ectoderm in eye
Derivatives of mesoderm in eye
Derivatives of neuroectoderm in eye

Derivatives of Secondary mesoderm in eye

417




EMBRYOLOGY OF EYE

Eye has derivatives from @& 00:01:20
1. Ectoderm
2. Mesoderm

3. Neuralcrestcells

| ﬁ Important Information

* NoEndoderm derivativesin eye

-

ECTODERM DERIVATIVES

e Surface Ectoderm $  00:01:20
o L-Lens
o E-Epithelium (exceptepithelium of iris &ciliary body)
o V-Vitreous
o L-Lacrimal apparatus

@ How to remember

e LEVelL
e Neuro Ectoderm @ 00:02:29
o M -Muscles of pupil (sphincter & dilator pupilae)

o O-Opticnerve

o R-Retinal pigment epithelium/Retina
o E-Epithelium of ciliary body &iris

o Vitreous

@ How to remember

e« MORE

MESODERM DERIVATIVES & 00:0351
¢ M -Muscles (extraocular) of eye

e E-Endotheliumofallocular of orbital blood vessels

e S-Sclera&Schlemm'scanal

e O-VitreOus

@ How to remember

« MESO

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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NEURAL CREST CELLS ®  00:05:09

DERIVATIVES

e Corneal stroma & Endothelium cells
e Trabecular“meshwork”

e Ciliary muscles

¢ Melanocytes

\‘{? Important Information

* Vitreousisderivedfromallthe threelayers

( S



_ CLINICAL QUESTIONS

Q. On examination of the crystalline lens of the human eye under light microscopy, you were able to visualise the gross
suture patterns of lenses. These lens sutures are formed in:

A. Fetal nucleus

" B. Embryonic nucleus
C. Infantile nucleus
D. Adult nucleus
Answer: A

Solution

Development of Lens
e Surface ectoderm

Classification of nucleus formed during lens development
¢ Embryonic (0-3 months)
e Fetal (3 months to gestation)
¢ |Infantile (from birth to puberty)
o Adult (adult life)

Sutures
e Seen in fetal nucleus
¢ Anterior Y shaped

e Posterior inverted Y shaped

Reference: A K Khurana Anatomy and physiology of eye

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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LEARNING OBJECTIVES

ol

@~ Orbit & Adnexa
e Anatomy of orbit
o Bones
o Muscles
o Nerves
* Blow out fracture
e Orbital cellulitis
- e Cavernous sinus thrombosis
» ORBITAL APEX DISORDERS
* GRAVES OPHTHALMOPATHY
e ENOPHTHALMOS
e DISORDERS OF THE EYELIDS
o PTOSIS
o ENTROPION
o ECTROPION
o BLEPHARITIS
o CHALAZION and Stye
o BASAL, SQUAMOUS and SEBACEOUS CELL CARCINOMA of eyelid

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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B ORBIT & ADNEXA

ORBITAL ANATOMY & oo001:02 7 muscles
¢ Volume of each orbit: 30 mL * Superior rectus
* Volume of each eyeball: 6 mL * Inferior rectus
* Angle between two lateral walls: 90 degrees ¢ Medialrectus
-« Angle between lateral and medial wall: 45 degrees » Lateralrectus
» Two medial walls parallel to each other * Superior oblique
e Angle between the orbital axis and the visual axis: 20 * Inferior oblique
degrees =) e LPS
7 nerves
e LIV, VI,

* 3 nervesfrom ophthalmic branch of V nerve
o Nasociliary nerve
o Lacrimalnerve
o Frontalnerve

Orbital Axis and the Visual Axis

ORBIT @ s

* Orbit has two bony cavities, pear/pyramidal shaped -
base, 4 walls, apex

ﬁ Important Information

rbital cavity
e Thinnestwall of the orbitis medial wall

* Infection from the ethmoid sinus enters the orbit causing

e Rule of 7: Inorbit there are

o Tbones. orbital cellulitis
o Tmuscles. * Roof separates anterior cranial fossa from orbit
o 7Nerves
- Two Parts
7 bones 1. Anterior: Eyeball
 S-Sphenoid 2. Posterior: Muscles, vessels, nerves all supported by fatty
s E-Ethmoid tissue
e L-Lacrimal * Function ofthe orbit is protection of eyeball
e F-Frontal * Orbit is a Rigid box, can only expand forwards —
* Z-2Zygomatic proptosis
e P-Palatine * Orbital septumis the boundary between lids and orbit
e A-And
e M-Maxillary

@ How to remember

e SELFZPAM
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BLOW OUT FRACTURE @ oo:10:10

e Fracture of orbital walls without involving orbital rim

e M/ctype of orbital fracture

» Size of blunt object > size of orbital aperture

» Causes of Blow out fracture are Falls, traffic accidents,
personal violence

{? Important Information

| » Thinnest wall of the orbit is medial wall
" | o M/c walltofractureisinferior wall: Orbital floor

S

Triad of Blow Out Fracture

e Enophthalmos

e Diplopia

e [nfraorbital anaesthesia

e Oculocardiacreflexis seen

¢ Important Information

Triad of Oculocardiac reflex
¢ Navsea

¢ Bradycardia

* Syncope

Diagnosis
e TearDrop SignonXRays

Management
e Surgical repairis only doneiif
o Fracture involving at least 50% of orbital floor: Within
2 weeks
o Enophthalmos>2 mm
o Diplopia with limitation of up gaze or down gaze
e Urgentrepairisdonein
o Paediatric blowouts with entrapment of EOM, or
activation of ocular cardiac reflex (OCR)

ORBITAL CELLULITIS @ o00:18:33

e Acute infection of the orbit behind the orbital septum
there is no involvement of the globe, only soft tissue
within the orbitis involved

e Mostcommonlyin children

e M/ccause Ethmoidal Sinusitis, dental abscess, middle ear
infection

e Mfc infecting organism is Staph aureus (MRSA) >
Streptococci

Clinical features

¢ Proptosis

¢ Chemosis

¢ Restriction of ocular movements

ﬁﬁ? Important Information

* MC cause of U/L proptosis in a child = Orbital cellulitis
* MC cause of B/L proptosis in a child ~ Neuroblastoma

metastasis
* MC cause of U/L proptaosis in Thyroid Eye
an adult Disease (TED)
* MC cause of B/L proptosis in Thyroid related
an adult ophthalmopathy
(TRO) /Grave’s
Ophthalmopathy
(GO)

Signs of Orbital Cellulitis
o Erythema and well demarcated lid edema extending
beyond eyelid margin

Orbital Cellulitis
e Lossofvision
e Painwith ocular movements

Diagnosis
¢ Investigation: MRI/Contrastenhanced CT

Management

¢ Uncomplicated cases with antibiotics alone

e |VVancomycin + Ceftriaxone

e Surgical: Draininvolved sinus/orbital abscess

? Previous Year’s Questions

Q. Axial proptosis is seen in?

A. Hyperthyroidism :

B. Optic nerve sheath Meningioma
C. Orbital floor fracture

D. Lacrimal gland tumour

(JIPMER Dec 2019)
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CAVERNOUS SINUS THROMBOSIS & 002509

e Cavernous Sinus is Pair of Dural venous sinuses in
middle cranial fossa on either side of the Turkish saddle,
divided by septainto 'caves'

Referimages 3.1

» Rare, life-threatening condition (30%): Complicating
facial infection (nasal furuncle) sinusitis, orbital cellulitis
forming bacterial embolus (Staph Aureus) leading to
thrombosis

Symptoms

e Headache (M/c)

e Swinging fever

Chills

Rigors

Cranial Nervesigns
Periorbital edema
Chemosis

Painful ophthalmoplegia
Proptosis, EOM paralysis
o EarliestSign: 6" nerve palsy
o B/Lwithin 48 hours

Cavernous Sinus Thrombosis

CNS Symptoms
e Disorientation
e Drowsiness
e Coma .
o 6" palsy with Horner's syndrome (HS) — CS -
Parkinson's Sign

Treatment

e i/vAntibiotics
e i/vHeparin
e Steroids

Join the Telegram Channel - https://t.mée/prep

? Previous Year’s Questions

Q.What is the diagnosis for a patient with unilateral
proptosis with bilateral 6th nerve palsy with
chemosis and evthyroid status?

(NEET Jan 2020)

A. cavernous sinus thrombosis

B. Thyroid ophthalmopathy

C.Retinoblastoma

D.Orbital psevdotumour

ORBITAL APEXDISORDERS @ 003457

Disorders caused by inflammation of structures close to

orbital axis. These include

1. Cavernous Sinus Syndrome (CSS)

2. Superior Orbital Fissure Syndrome (SOFS)

3. Orbital Apex Syndrome (OAS): Loss of vision due to optic
nerveinvolvement

1. CAVERNOUS SINUS SYNDROME (CSS)

e CSSis resulting from compromise of Cranial nerve (I}, 1V,
VI & 2 branches of V) which lies within Cavernous Sinus

Symptoms

s Ophthalmoplegia

Proptosis

Trigeminal sensory loss

Horner's Syndrome

M/c cause are tumours: Schwannoma's (m/c)

O ® e @

Vascularcauses
e Carotid cavernous fistula
e Cavernous sinus thrombosis

Inflammatory causes
e Tolosa Hunt Syndrome granulomatous inflammation of
Cs

2. SUPERIOR ORBITAL FISSURE SYNDROME
e Due to compression of structures in Superior orbital
fissure L

cle accidents

adderlatestnotes

M/c cause: Traluma tor



Clinical Features
» Ophthalmoplegia: Damage to 3,4,6 nerves
e Ptosis: LPS palsy due to 3“ CN damage
» Proptosis: | tension of the EOM (globe retractors)
 Fixed, dilated pupils: | parasympathetic (3 CN)
« Corneal anaesthesia: Nasociliary nerve damage
e Forehead/eyelid anaesthesia: Frontal/lacrimalN |

Difference between CCS and SOFS CCSSOFS
CCS SOFS

1. Bilateral 1.Unilateral

2. Ophthalmic(V,) &maxillary 2. Only Ophthalmic (V)
(V,) branches of trigeminal branch of trigeminal
(V) nerve affected (V) nerve affected

3.Horner syndrome
absent

3. Horner syndrome present

3. ORBITAL APEXSYNDROME

e Orbital apexincorporates the Superior orbital fissure and
opticcanal

¢ Cranial nerves involved with loss of vision

Symptoms

e Proptosis

e Ophthalmoplegia

e Lossofvision

e RAPD

¢ Ptosis

¢ Hypoesthesia of forehead
o SOFSinfrontorbital apex, CSS behind it: B/L
o Differentiating point s loss of vision

PEDIATRIC ORBITAL TUMOURS & 00:46:21

e M/c primary benign orbital tumour of children: Dermoid
cyst> capillary hemangioma - 2™
o Mlclocation of dermoid cyst superotemporal location

e M/cprimary malignanttumour of orbitin children
o Rhabdomyosarcoma

e Most common secondary tumours of orbit in children:
Uncommon

* Metastasesfrom
o Neuroblastoma (Raccoon sign)

o Ewing'sSarcoma
o Wilm's tumour
o Chloromasin AML: Granulocytic sarcoma
ORBITAL TUMOURS IN ADULTS & oo5231
e Most common primary benign tumour of the orbit in
adults
e Cavernoushemangioma
e M/c primary malignant tumour orbit: Lymphoma -NHL B
cell origin
e Mostcommon secondary tumours of adult orbit
o Metastasis from
o Breastcarcinoma
o Lungs
o Prostate

Enophthalmos

—

ﬁ Important Information

e Breast ca metastasis to eye often cause
enophthalmos rather than exophthalmos due to
fibrosis of EOM

GRAVES OPHTHALMOPATHY/ @ 005552

TED/TRO

e Autoimmune inflammatory disorder

Pathology
¢ Antibodies leading to tproduction of thyroxine hormone

Join the Telegram Channel - https://t.me/prepladderlatestnotes
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in blood |
» Graves'disease is the m/c cause of hyperthyroidism ﬁ Important Information
» Hyperthyroid: 90%, Euthyroid - 6%, hypothyroid
¢ Stimulation of orbital fibroblasts leads to stimulation of

inflammatory cytokines like (TNF a) — GAG / Hyaluronic Order of involvement of EOMin Thyroid Eye Disease
Acid — gets deposited in periorbital tissue and all over |~ Inferior rectus
eyes am-Medial rectus

* Thyroid stimulating immunoglobin is the closest So- Superior rectus

functional biomarker of TED

Lucky - Lateral rectus

Graves triad
* o Hyperthyroidism
« Gphthalmopathy @ How to remember
e Pretibial myxoedema
* lam So Lucky

Werner's (NOSPECS) Classification @ 0059:28
1. Class 0:N - No signs, no symptoms
2. Class 1: O - Only signs 6. Class 5:C - Corneal exposure keratopathy
e Twosigns

o Von Graefe's sign: Lid lag due to overstimulation of

Muller muscle (sympathetic system) which contracts
and pullsthelid up

7. Class 6: S - Sightloss due to optic nerve compression

o Lidretraction: m/c sign of TRO @ How to remember
— It also Occurs because of 1sympathetic tone on
Muller's
3. Class 2: S - Soft tissue signs — conjunctival injection * NOSPECS
ENOPHTHALMOS
* Posterior displacement of globe within the orbit (pulled
inwards

4. Class 3:P - Proptosis (exophthalmos)

e 2"m/csign

e On CT scan: Fusiform enlargement of muscle belly
sparing the tendonsis seen

Enophthalmos

Two causes

1. 1 Volume of orbit

; 2. | volume of orbital contents

5. Class 4: E - Extra ocular muscle restriction e Causes of 1 volume orbit: M/c is orbital fractures, NF type

1
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* Causes of | Volume orbit: Microphthalmos, orbital fat

atrophy (post-surgical, post radiation) ' | _
i i‘ ? ortant Information
» Scirrhous ca breast metastasis: M/c rule out female with ? P tant ormati
enophthalmos ‘

* Muscle opening eye lid
. LPS (Levator Palpabrae Superioris)
ﬁ Importqnt, Information 2. Muller’s muscle (doesn't elevate > 2mm)
3. Frontalis muscle
* Muscle closing eye lid
l. Orbicularis oculi

e ——

* Any female come with Enophthalmos rule out
metastasis due to breast carcinoma

- VR = =

Triad Medial palpebral ligament
* Ptosis

Orbicularis oculi

« Enophthalmos muscle

* Restricted ocular movements Orbital part
Palpebral
part

Lateral paipebral
ligament
On examination -
e Deepseteyes Muscle of Eye lid
e Deepsulcus
* Ptosis Layers of Eyelid & o1:1825

¢ From superficial to Deep
1. Skin/Subcutaneous tissue
2. Orbicularis
o Concentric bands which close eyelids
o Functionisto assistsin tear drainage — Facial N
a. Palpebral: Gentle closure (blinking): Has two parts

Visualinspection — Pretarsal (tear drainage),
¢ Chin up, looking upwards from down position — Preseptal
e Difference of >2 mm between two eyes on Hertel's b. Orbital: Forced, tight closure
exophthalmometry 3. Orbital septum divides eyelid from orbit
4. Fat: 2 fatpadsin upperlid, 3 padsin lower
DISORDERS OF THE EYELIDS & ov1s46 5. Levator palpebrae superioris
¢ Covers the eyes, lids are moveable folds of skin and o Elevates uppereyelid
muscle that can close over the eyeball o Innervated by cranial nerve lll
’ 6. Superior Tarsal (Muller's) muscle
Functions of eyelids o Smooth muscle
e Protection of ocular surface o Sympatheticinnervation
e Tearfilmdistribution o Elevates eyelid for2mm
e Teardrainage 7. Tarsus: Plate of dense connective tissue, scaffolding,

* Sweeping mechanism to clear debris from cornea Meibomian glands lie within this tarsal plates

8. Conjunctiva: Transparent membrane contains goblet
cells, accessory lacrimal glands of Krause and Wolf ring
— basal aqueous layer of tear film

semilunaris

lower eyelid ®
Join the Telegram Channel - https://t.me/prepladderlatestnotes
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ﬁ Important Information

'» Basal aqueous layer of tear film: Accessory lacrimal
| glands of Krause and wolf ring

‘o Reflextear: Main Lacrimal gland _J

? Previous Year’s Questions

Q. Levator palpebrae superioris s supplied by?

A.2nd cranial nerve (JIPMER Dec 2019)
B.3rdCN

C.Y%hCN

D.6thCN

PTOSIS @ o12558

¢ Drooping of upper eyelid

Ptosis

¢ In resting position Upper Lid covers 2 mm of cornea and
Lower Lid is atinferior limbus

Classification of Ptosis

o Congenital Ptosis: Within 1 year of birth

1. Isolated congenital ptosis — due to developmental
myopathy of LPS

Congenital Ptosis

2. Blepharophimosis syndrome
o Ptosis,
o Telecanthus (distance b/w two medial canthus is more
than normal)
o Epicanthusinversus,
o Shortening of Horizontal palpebral fissure
3. Marcus Gunn/jaw winking syndrome
o Synkinesis — chewing — elevation of ptotic lid

o Congenital ptosis with abnormal movements of upper
lid with movements of the jaw

o Due to abnormal connections between 5th nerve
controlling the jaw and 3rd nerve supplying the LPS

o Simultaneous contraction of LPS and external
pterygoids

Treatment
* Excision of LPS with frontalis sling surgery

? Previous Year’s Questions

Q. 3-year-old child presents with drooping of upper lid
since birth. O/E. the palpebral aperture height is 6
mm and with poor LPS function what is the
procedure recommended?

(NEET JAN 2019)

A.Observation

B.Mullerectomy

C.Fasanella servat operation

D.Frontalis Sling surgery

? Previous Year’s Questions

Q. Appropriate treatment for mild Congenital ptosis
is.
(FMGE DEC 2019)
A.LPSresection
B.Antibiotics and hot compresses
C.Tarsal fracture
D. Wedge resection of conjunctiva

» Acquired Ptosis: Occurs after 1 year of age
1. Aponeurotic/Involutional /Senile ptosis
o Causes
—Trauma
—Prolonged contact lens usage
—Post-surgical: Stretching of levator aponeurosis
leading to 1lid crease

-

Senile ptosis
2. Neurogenic Ptosis
o CNilipalsy
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o Horner's syndrome
3. Myogenic Ptosis
o Myotonicdystrophy
o Chronic progressive external ophthalmoplegia -
(CPEO)
o Myasthenia Gravis (MG)

Myogenic Ptosis

4. Mechanical Ptosis
o Chalazion
o Neurofibromatosis (NF)
o Edema: Excessive weight of upper lid

e Phenylephrine test is done before MMCR to predict
success of the surgery.

? Previous Year‘s Questions

Q. Alady presents with ptosis. on eating sipping fluid her
ptosis decreases. What is the most likely diagnosis?

(FMGE JUNE 2021)
A.Mechanical ptosis
Chalazion B.Horner’s syndrome
5. Traumatic Ptosis: Due to blunt/ penetrating C.Complicated ptosis
6. Pseudoptosis D.Blepharophimosis syndrome

o Noreal ptosis
o Examples: dermatochalasis enophthalmos

ENTROPION

Clinical Features * Inwardrolling of eyelids against the eyeball

e Cosmeticappearance
¢ Visualfield obstruction

Management of Ptosis

® Surgery is done for |visual fields and cosmetic
improvement

e Surgical approaches

1. LPS advancement: Done if LPS has good action

Entropion
* Inwardrolling of only eye lashes: Trichiasis

Types

1. C-Congenital: Very rare — resolves with time
2. C-Cicatricial: Uncommon

» Causestrachoma, OCP, post radiotherapy

3

. I=Involutional: M/c — horizontal lid laxity, disinsertion of
lower lid retractors

4. S-Spastic: Acute ocularirritation

2. Frontalis sling: Done if LPS has poor action, CPEO,
Marcus Gunn ptosis, myotonic dystrophy

3. Muller's muscle conjunctival resection (MMCR): For mild @ How to remember
to moderate ptosis with good levator action, Horner's
syndrome
e CCIS
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Clinical features

e Foreign body sensation
e Photophobia

* Blepharospasm

* Epiphora

e Redness

e Discharge

Diagnosis
e Snap backtest: assesses horizontal lid laxity

~ Treatment
e Temporary:Lid taping below lower lid
» Everting sutures: Quickert procedure

 Jonesretractor plication (definitive treatment)

ECTROPION

e Outward rolling of eyelids away from eyeball

& o01:47:22

Ectropion

Types
1. C - Cicatricial: Uncommon — causes are trauma, burns,
radiotherapy

2. I-Involutional: M/c, horizontal lid laxity

3. M -Mechanical: Uncommon - tumours displace lid away
fromglobe

4. P-Paralytic:Uncommon - VII CN palsy

@ How to remember

s CIMP

? Previous Year’s Questions

Q. A patient presents with complaints of it.ching of the
lid and swelling for the past one month. O/E there are
crusting. scaling with small vlcers at the eyelid
margin. i untreatedit canleadto.

(JIPMER MAY 2018)
A.Orbital cellulitis

B. Chalazion
C.Ectropion and epiphora
D.Orbital abscess

Clinical features

e Eversion of lid margin
e Irritation

e Congestion

e Epiphora

e Recurrentinfections
e Keratinization

Treatment
e Horizontal lid shortening using lateral strip procedure
e Retractorreinsertion

BLEPHARITIS

e Inflammation of lid margin

& 015022

Types
e Anterior
o Squamous/Seborrheic: 1/3
o Ulcerative/Staphylococcal: 1/3
o Mixed:1/3
¢ Posterior: Meibomian Gland Disease (MGD)

ANTERIOR MARGIN  pOSTERIOR MARGIN
Blepharitis

Associated conditions

e Dryeyes

e Acnerosacea

e Seborrheic dermatitis
o Demodex mites

1.SQUAMOUS BLEPHARITIS
e Hyperemia of lid border with greasy scales on eyelashes
e Collaretteson base of eyelashes, erythema lid margin
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Squamous Blepharitis

* Associated with seborrheic dermatitis of scalp

Symptoms

.« Burming

e ltching

e Redeyes

e Crusting

e Symptoms worse in mornings

Treatment
e Lid hygiene, warm compresses
e Babyshampoo: Detergent fordebris removal

2. ULCERATIVE/STAPHYLOCOCCAL
BLEPHARITIS

e Infection by staph: Ulcers at base of eyelashes

Symptoms

e Burning

e Pain

e Gritty sensation

Ulcerative Blepharitis

On examination
¢ Injected lid margins

e Matted hard crusts that bleed when removed: Loss of

eyelashes

Treatment

¢ Topical antibiotic steroid combinations
e Lidhygiene

e Warm compresses

3. MEIBOMIAN GLAND DISEASE (POSTERIOR)

e 25 & 30 Meibomian glands in upper & lower tarsus

respectively

Meibomian Glands

* Meibum is made up of 100 complex lipids, 90 proteins
and electrolytes.

* Meibum helps in stabilization of tear film by preventing
its evaporation.

Pathology

» Chronic, diffuse abnormality of Mg's leads to duct
obstruction with qualitative/ quantitative changes in the
secretionof gland

L A

Meibomian Gland Duct Obstruction

e Obstruction leads to hyposecretion

Symptoms

e Burning

o Discomfort

o Tearfilminstability — visual fluctuation

Treatment

e Warm compresses and lid hygien

e Lubricants

e Dietarychanges Omega 3:Omega6ratio 1:1
e Oral Doxycycline, Oral Azithromycin (DOC)

SUMMARY OF BLEPHARITIS ® 020246
Seborrheic Ulcerative MGD
Anterior eyelid Anterior Posterior
Loss of lash rare Frequent None
Lid margin greasy Fibrin crusts Foam
Lid ulceration none Frequent None

3 glands presentin eye
1. Meibumgland
2. Zeisgland

3. Mollgland — modified sweat gland

modified sebaceous gland

{\\r Important Information |

e Meibomian glands are longitudinal parallel glands

opening at posterior margin of eyelid
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EXTERNAL HORDEOLUM/STYE & 0207:29

* Acute staph infection of Zeis glands at the base lashes

e Seen most commonly in Diabetics and people with
uncorrected refractive error due to poor ocular hygiene

Clinical features

e Painful
e Red CHALAZION
* Hot
* Swollen eyelid lump Treatment
¢ Pointing pustule e Hotfomentation
’ * Intralesional triamcinolone injection
* Incision and curettage
Summary
Stye Internal Hordeolum Chalazion
EXTERNAL HORDEOLUM Acute Acute Chronic
Treatment Painful Very painful Not painful
* Topical antibiotics
* Hotfomentation Attacks zeis  Attacks meibomian Attacks
glands glands meibomian
INTERNALHORDEOLUM & 020917 glands
 Acute staph infection of Meibomian glands within tarsal
plates Rx topical Systemic antibiotics Incision
antibiotics Incision drainage curettage
Symptoms
e Pain
e Redness

<
s Diffusesysiidswalifig o? Previous Year’s Questions

Treatment Q. The lipogranulomatous chronic inflammation of the
¢ Warm compresses meibomian glandis called.
¢ Systemicantibiotics (JIPMER MAY 2018)
e Incision and drainage A. Hordeolum Internum
B. stye
CHALAZION & 021052 C. xanthelasma
e Chronicinflammatory granuloma of Meibomian glands D. Chalazion
Pathology _
¢ Obstruction of Meibomian orifices prevents exit of 7 ) , '
secretions leading to lipogranulomatous reaction ¢ Previous Year’s Questions
Risk factors Q. Chronic granulomatous inflammation in Upper lid
e Poorlid hygiene (Painless swelling) is :
¥ RS (FMGE DEC 2019)
e Blepharitis A. Internalhordeolum
B. External hordeolum
Symptoms C. Chalazion
e Painlesslumponlid D. Trachoma
¢ Possible blurred vision E. None
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Oy Previous Year’s Questions

Q. Internal hordeolum is due to inflammation of ?
(FMGE Dec 2019)

A. Meibomian glands

B. Zeis glands

C. Lacrimal glands

D. Moll glands

" LID TUMOURS @ 021541
e Benign:80%
e Malignant: 20%

Yy Important Information

Signs causing concern for malignant transformation
of nevus to melanoma

A -Asymmetry: Two halves of lesion not symmetric

B -Borders: Irregular borders, pigmentation

C - Colour: Uneven colour changes. white. grey. blue

D - Diameter : Enlarging size or Y§6mm

E - Elevation

: @ ~ How to remember
e ABCDE

BASAL CELL CARCINOMA

» Basal cell carcinoma: M/clid malignancy

Site
e Lowerlid: Medial canthus
e Upperlid: Lateral canthus

Risk Factors

e fTage

e Sunexposure
e Whites

On Examination

¢ Nodule

¢ Rolled pearly edges
e surfaceulceration

e )

\ L,

Treatment
e Widelocal excision

SQUAMOUS CELL CARCINOMA

e 2" m/ceyelid malignancy
e frisk of metastasis due to significant tissue destruction

Site
o Prefers lowerlid: Medial canthus

Risk Factors

e Sunexposure

white skin

X-rays and chemical exposure

Smoking

Can arise from Bowen's disease: SCCin situ

On Examination

1. Scalylesion

2. Hyperkeratotic patch
3. Irregular margins

Treatment
e Widelocal excision

SEBACEOUS CELL CARCINOMA
e Rare, (5%) aggressive, 1 mortality rate
e ArisesfromMGs, Zeis glands

e M/csite Upperlid, caruncle

Risk factors
e tage
e Females

On examination
e Painless

e Solitary

e Firmnodule
¢ Yellowish
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« "Resembles chalazion
(Do biopsy of recurrent chalazion) "
o Hallmark: Pagetoid spread- intraepithelial growth
often on conjunctiva, presents as congestion
o Unresolving u/l conjunctivitis suspect SCC

Treatment
o MOSH micrographic excision with frozen sections

Images 3.1

Anatomy of the cavernous Sinus

Pitiitary gland Optic chiasm(ll) Occumotor nerve(lll)

.ok\/

Trochlear nerve(lV)

Ophthalmic nerve(VI)

Internal carotid artery

Maxillary nerve(V2)

Abducens nerve(V1)

Superior ophthalmic vein

Inferior ophthalmic
vein

Circular venous
plexus

Cavernous
sinus

Basilar plexus

Inferior petrosal

Superior petrosal ]
sinus

sinus
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_ CLINICAL QUESTIONS

Q. A7-year-old girl presented to Pediatric OPD with a bump on her eyelid. Her mother reported that it started as a small lesion
that has been progressively increasing in size over several weeks. On examination, a lipogranulomatous inflammation was
noted. Your probable diagnosis would be

A.Fungal infection
B. Tuberculosis
C.Chalazion

D. Viralinfection
Answer:C

Solution

Chalazion
¢ Lipogranulomatous inflammation.

* In case of recurrent chalazion or seborrheic blepharoconjunctivitis rule out any sebaceous cell carcinoma.
Incision and curettage is done from conjunctival side.
¢ Horizontalincisions are avoided to minimize damage to meibomian ducts.

Tuberculosis, Fungal and viral agents cause infection and associated inflammation but not lipogranulomatous
inflammation

Reference: Kanski's Clinical Ophthalmology - A Systematic Approach, 9th Edition, Chapter 2 - Eyelids, page 39

Q. A 40-year-old female presented with a chief complaint of four days history of right eyelid swelling and redness. The patient
denied any trauma, discharge, or change in vision, and reported no systemic symptoms or other complaints. On
examination, a non-tender nodule in the tarsal plate of the eyelid was noted. The sclera was clear and there was no sign of
conjunctivitis. Which of the following is not true about the treatment of this patient:

A.Intralesional triamcinolone injection

B. Oraltetracycline

C. Curettageis done from skin side

D. Vertical incisions are given to avoid damage to meibomian ducts
Answer: C

Solution

Treatment for Chalazion
1. Intralesional triamcinolone injection in a recent-onset chalazion.
2. Oral tetracycline should be used for prophylaxis in recurrent cases.
3. Curettage is done from the conjunctival side with the help of a chalazion scoop.
4. Vertical incisions are given to avoid damage to meibomian ducts.

Reference: Comprehensive ophthalmology A KKhurana 7th edition Pg 384
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Q. A 64-year-old male came to GH with the complaint of a painless nodule in the lower eyelid for almost a year now. On
examination, a nodule with rolled pearly edges with surface ulceration was noted near the medial canthus of the lower
eyelid. All of the following are true about the given condition except:

A.Mostcommon type of malignant eyelid tumor

B. More common in lower eyelid

C. Treatment s local surgical excision of the tumour along with a 3 mm area of normal skin with primary repair
D. Radiotherapy and cryotherapy should be given in operable and inoperable cases

Answer: D

_ Solution

Basal Cell Carcinoma is the most common type of malignantlid tumour

Basal Cell Carcinoma
e Mostcommon malignant eyelid tumor
Rodent ulcer/ Pearl ulcer
More common in lower eyelid
10C: Biopsy
Rx: local surgical excision of the tumour along with a 3 mm surrounding area of normal skin with primary repair is the
treatment of choice
Radiotherapy and cryotherapy should be given only in inoperable cases for palliaton.

Reference: Comprehensive ophthalmology A K Khurana 7th edition Pg - 401

Q A 16-year-old female patient presented to an ophthalmology OPD with complaints of loss of eyelashes for the past 3
weeks. All of the following could be a cause for this condition in this patient, except:

A.Addison's disease

B. Hypothyroidism
C.Hyperparathyroidism
D. Thioridazine toxicity
Answer: A

Solution
Madarosis:
e Lossordecreaseinthe number of cilia of eyelashes and or eyebrows.
¢ The common causes include ocular causes such as
A. blepharitis, trachoma, local trauma (mechanical, thermal or following radiotherapy or cryotherapy) of the eyelids,
B. Tumours of the eyelids and systemic causes like hypothyroidism, hyperthyroidism, hypoparathyroidism,
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hyperparathyroidism, hypopituitarism, leprosy, syphilis.
C. Rubella
D. Congenital Syphilis; Congenital Leber amaurosis
E. Batten Mayou Disease
F. Thioridazine toxicity

Reference: Clinical Methods in Ophthalmology Second Edition, Pg-15

Q. An 18-year-old male patient presented to ophthalmology OPD with drooping of the upper eyelid. On examination, ptosis
was noted with 4 mm of the cornea covered by the upper eyelid. The grade of Ptosis in this patientis?

" A.Mild
B. Moderate
C.Severe
D. Profound
Answer: A

Solution

* Inunilateral cases of ptosis, the difference between the vertical height of palpebral fissures of the two sides indicates the
degree of ptosis.

* In bilateral cases, it can be determined by measuring the amount of cornea covered by the upper eyelid and then
subtracting 2 mm.

* Measurement of the degree of ptosis by measuring the amount of cornea covered by the upper eyelid and subtracting it
by 2mm (the normal value)

¢ Depending on this, ptosisis classified as:
a. Mild ptosis: 2mm
b. Moderate ptosis: 3 mm
c. Severe ptosis: 4 mm.

¢ In this question, 4 mm of the cornea is covered by the upper eyelid. Subtracting 2 mm from this means there is 2 mm of
ptosis, i.e. mildgrade

Reference: Clinical Methods in Ophthalmology Second Edition, Pg-114
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S LEARNING OBJECTIVES

@~Lacrimal apparatus
* LACRIMAL GLANDS
¢ TYPES OF TEARS
* DRAINAGE OF TEARS

[k

* BLOCKAGE OF LACRIMAL APPARATUS
o DIAGNOSTIC TESTS
o PROBING

* NASO LACRIMAL DUCT OBSTRUCTION (NLDO)
o Types and management

* DACRYOCYSTITIS
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e

n LACRIMAL APPARATUS

LACRIMAL GLANDS
e 2cmlong
They have 2 parts
. Orbital
. Palpebral
Function of lacrimal glands is to produce tears
Tears drain into superior conjunctival fornix
e Tears spread over cornea by blinking

& 00:00:14

N = e

Lacrimal gland

Excretor ducts
of lacrimal gland

Lacrimal punctum

Lacrimal canal
lacrimal duct

Inferior it
of nasal cavity

Nostril

Lacrimal Apparatus

ﬁ Important Information

* Lacrimal gland in the outer superolateral quadrant
of the globe

e Lacrimalsacin medial part of globe

e

THREETYPES OF TEARS

1. Basaltears
¢ Produced by accessory glands of Krause and wolfring

2. Reflextears
e Produced by Main Lacrimal gland

3. Psychictears
e Produced by emotional stimuli
e Secretomotor fibers of lacrimal gland: Greater
petrosal nerve (GPN) branch of facial nerve
e Basaltearsecretion — 1.2 uL/min
e 90% of tears are reabsorbed from NLD mucosa only
10% get drained out

? Previous Year’s Questions

Q. Lacrimal gland is supplied through
parasympathetic system. it is supplied by which
ganglion? (FMGE DEC 2019)

A.Ciliary ganglion

B. Otic ganglion

C.Pterygopalatine ganglion

D.Submandibular ganglion

DRAINAGE OF TEARS & 00:04:38

Upper & Lower punctum — upper and lower canaliculus

i

Common canaliculus
1|
NLD (12-14mm) « lacrimal sac
l
Interior meatus of the nose

Superior lacrimal
Lacrimal gland punctum

Superior lacrimal
canal [SLP]

+—— Lacrimal sac

Inferior lacrimal
punctum [ILP) - NiSiaciiaiat
duct
Inferior lacrimat
canal Common canaliculus

Drainage of Tears

BLOCKAGE OF LACRIMAL
APPARATUS

@ 00:11:02

Epiphora
e Excessive watering ofeyes -
o Cause
1. Excessive lacrimation
2. Blockage of lacrimal apparatus (m/c)
¢ Commonsites of blockage
1. NLD (Mf)
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2. Common canaliculus
3. Upper/Lower canaliculus

{? Important Information

* Hasner’s valves are present at junction of NLD with
inferior meatus

* These don't get canalized and leads to obstruction of
NLD

- DIAGNOSTICTESTSFORSITESOF & o00:13:14
OBSTRUCTION

1. Syringing

2. Probing

3. Jonestest1&2

¢ Important Information

Syringing

o Clear flvid regurgitates from same Punctum: LCB /

- UcB ‘

o Clear fluid regurgitates from both puncta: Common |
canalicular block

‘e Fluid mixed with mucopurulent secretions |
regurgitatesfrom both puncta: NLD block

N ————————————————————— — . S—

Syringing

? Previous Year’s Questions

Q. In canalicular blockage. which is true about Jones
test findings? (JIPMER MAY 2018)

A. First test positive.second test negative

B. First test negative.secondtest positive

C. Bothpositive

D. Bothnegative

PROBING

1. Soft stop: stoppage of probe d/t non canalization of valve

» Soft stop can occur due to inferior canaliculi blockage
(when passed through ILP) Or Superior canaliculi
blockage (when passed through SLP)

»  Common canaliculiblockage

isguEs
Vi
e

A

Probing

ﬁ Important Information

'» Canaliculi blockage distinguished by length of the |
probe
‘e <10 mm: Lower / upper canaliculi block
* 210 mm: Common canalicular block

\

2. Hard stop: d/tblockage of nasolacrimal duct

JONESTEST1

Method

e Put 2% fluorescein dye drops in eye, place cotton bud at
interior meatus and wait for 5Smins

Results

e Positive: stained bud — Patent passages

” .

Jones Dye Test 1 \
(Secondary) positive

¢ Negative: Nostain — Do jones test 2

JONESTEST 2

Method

e Place cotton bud, and do lacrimal syringing and flush the
dye

Results
¢ Positive — Stained bud — Lacrimal pump failure
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Jones Dye Test 2
(Secondary) positive

e Negative — No staining — Mechanical obstruction

NASO LACRIMALDUCT
OBSTRUCTION (NLDO)
e Nasolacrimal duct obstruction is m/c disorder of lacrimal

system
e 2types

o Congenital

o Acquired

@ 00:29:08

Acquired NLDO

* Mlccauseisinflammation /fibrosis leading to obstruction
other causes-Trauma, Sx, Tumor

¢ Primary acquired NDO-PANDO - no cause found

e ROPLAS test: Regurgitation on pressure over lacrimal
sacconfirms NLDO

9)

Naso Lacrimal Duct Obstruction

MANAGEMENT OF ACQUIRED NLDO ‘& 00:31:20
1. Canalicular obstruction
* Conjunctival Dacryocystorhinostomy (DCR) with
jonestube placement
2. Canalicular DCR
e Atleast 8mm of upper canaliculus / lower canaliculus
should be patent
3. NLD block
e DCR (Gold standard)
Congenital NLDO & 003241
e Almost 6%-20% children are born with obstruction of
distal end of NLD [Hasner's valve not canalized]
e Therefore, there is infection of stagnanttearsin sac
* Leadingto epiphora, discharge, crusting
¢ Butitusually does not cause any discomfort

e Spontaneous resolution occurs by 1* year for 90% of
children

* D/D of congenital NLDO: Congenital glaucoma
(photophobia)
o Treatment

o Lacrimal sac massage
-» Crigler massage
-» 3times/day up to 6 months

Crigler massage

o Therapeutic probing — If no resolution by 6-10

months
o DCR (connect sac to the middle meatus of nose)
1
After 3yrs of age

? Previous Year’s Questions

Q.A 3-month-old baby presents with mucous
exuding from eye on pressing the lacrimal sac. what
treatment should be given? (FMGE JUNE 2021)
A.Lacrimal sac massage

B. Syringing

C.Probing

D.DCR

0? Previous Year’s Questions

Q. AS-year-old child presents with chronic epiphora.
what is the next step of management? (FMGE JUNE
2021)

A.Lacrimal sac massage

B. Tarsal fracture

C.Lacrimal probing

D.Dacryocystorhinostomy

DACRYOCYSTITIS

e Acuteinflammation of lacrimal sac

@ 00:37:30
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Cause

Diagnosis
= Congenital stenosis — stasis of tear » ROPLAS Test: Pressure on the swelling — leads to
i purulent discharge from punctum & patient winces with
Secondary infection pain
l
Dacryocystitis Treatment
Symptoms * Antibiotics: Oral clindamycin
e Edema

* Incision &drainage for lacrimal sac abscess
* Redness and warmth

* Painbelow medial canthus
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. CLINICAL QUESTIONS

Q. True about the test being performedin the givenimage:

A.Need instillation of anesthesia before doing the test
B.Need a ph metertointerpret
C. Color changesiif there is mucin deficiency

D. Color changes from white to red on contact with tear film and is used to measure the dryness status of eye
Answer:D

Solution
Phenol Red Thread test s the test to detect dry eye severity. When in contact with tear film it changes its colour from white
toyellowtored.
Its main advantage over Schirmer test is:
e Itis Lesstime consuming as compared to Schirmer test(15 sec)
e Anaesthesia of corneais notrequired
e Onthe contact of tear strip with the tear it turns red
e Canbedonein children easily
Reflex tearing is minimal
Differentiates between aqueous deficient & non aqueous deficient eyes

Reference: Satinder VashishtandSativir Singh. Evaluation of Phenol Red Thread test versus Schirmer test in dry eyes: A
comparative study. IntJ Appl BasicMed Res.; 1(1): 40-42.

Q. A 21-year-old male patient presented with a complaint of a gunshot wound in the right side of his cheek caused by a bullet
fired from an air gun. CT showed a foreign body located on the right side of the skull. It was detected that the pellet
penetrated through the anterior and posterior walls of the maxillary sinus without any noticeable injury to the blood
vessels or nerve damage. Injury to which of the following structure can cause damage to lacrimal secretion in this patient:

A. Ciliary ganglion

B. Pterygopalatine ganglion
C.Opticnerve

D. Oculomotor nerve
Answer: B

Solution

Damage to Pterygopalatine ganglion can cause damage to lacrimal secretion
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Nerve Supply of Lacrimal Gland
¢ Sensory Supply: lacrimal nerve
* Sympathetic supply: Carotid plexus of cervical sympathetic chain

¢ Secretomotor fibres: Salivary nucleus — greater petrosal nerve —s synapse at pterygopalatine ganglion — zygomatic
nerve — lacrimal nerve-— lacrimal gland

Reference: Comprehensive Ophthalmology 6th edition Pg 387, A K Khurana

Q. 26-year-old woman presented to Eye OPD with complaints of foreign body sensations in her eyes. On examination the

cornea was clear but tear film deficiency was noted. In general, which of the following could not be a cause for tear film
deficiency:

A.Infiltrative disease of lacrimal glands

B. Post corneal transplant

C. Systemic Vitamin C deficiency

D. congenital absence of meibomian gland
Answer: C

Solution

Causes of Dry Eye
Aqueous Deficiency

Aqueous deficiency dry eye also known as keratoconjunctivitis sicca (KCS). Its causes include:
a. Sjogren's syndrome (Primary keratoconjunctivitis sicca).
b. Non-Sjogren's keratoconjunctivitis sicca. Causes can be grouped as below:

1. Primary age-related hyposecretion is the most common cause.

2. Lacrimal gland deficiencies as seen in congenital alacrima, infiltrations of lacrimal gland,e.g.,in
sarcoidosis, tumours, post-radiation fibrosis of lacrimal gland and surgical removal.

3. Lacrimal gland duct obstruction as seen in old trachoma, chemical burns, cicatricial pemphigoid
and Stevens-Johnson syndrome.

4. Reflex hyposecretion (neurogenic causes) as seen in Familial dysautonomia (Riley-Day syndrome)
Parkinson disease, reflex sensory block, reflex motor blade, 7th cranial nerve damage, reduced
corneal sensations after refractive surgery and corneal lens wear.

Lipid Abnormality
¢ Absentmeibomian Glands: ectodermal Dysplasia
¢ Blepharitis
¢ Meibomianitis

Mucin Deficiency
* Goblet cell destruction: Chemical burns, cicatricial pemphigoid
¢ Vitamin A deficiency
¢ Drugs: practolol, Echothiophate
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Other causes of dry eye
Lid problems
» Exposure keratitis
= Entropion
« Ectropion
* Symblepharon
» Largelid notches
e Lagophthalmos
= Keratinised lid margins

Reference: Comprehensive Ophthalmology , 6th edition, pg 389, AKKhurana

Q. A 43-year-old female presented to the eye OPD for evaluation of 2-3 months of right facial swelling. From the examination

findings of enlarged lacrimal and parotid glands, a diagnosis of Mikulicz's syndrome was made. Which of the following
could notbe a cause for this syndrome:

A.Leukemia
B.Lymphosarcoma
C.Sarcoidosis
D.Diphtheria
Answer:D

Solution
* Diphtheria is not a recognised cause for Mikulicz's syndrome

Mikulicz's syndrome
* Bilateral symmetrical enlargement of lacrimal and salivary glands

Causes
¢ Leukemia
e Lymphosarcoma
¢ Benign Lymphoid hyperplasia
e Hodgkin's disease
e Sarcoidosis
e Tuberculosis

Reference: Comprehensive ophthalmology A K Khurana 6th edition Pg 399
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LEARNING OBJECTIVES

ol

@~ Lens and Cataract
* BLINDNESS
» Classification of cataract
o Based on Cause
o Based on Morphology
» STAGES OF CATARACT
e SYMPTOMS OF CATARACT
¢ TREATMENT
o Glasses
o Surgery
— ICCE (intracapsular cataract extraction)
— ECCE With IOL (extracapsular cataract extraction with intraocular lens)
— Phacoemulsification
— SICS (small incision cataract surgery)
— MICS (micro incision cataract surgery)
— FLACS (femto laser assisted cataract surgery)
e INTRAOPERATIVE COMPLICATIONS
e POST OP COMPLICATIONS
o POSTERIOR CAPSULAR OPACIFICATION
o CYSTOID MACULAR EDEMA
o POST OPERATIVE ENDOPHTHALMITIS
e PEDIATRIC CATARACT SURGERY
¢ AMBLYOPIA /LAZY EYE SYNDROME
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B LENS

BLINDNESS @ 000147
* According to WHO, Blindness is Visual acuity less than
3/60 with best possible correction in better eye

i} Important Information

Mc cause of blindnessinworld: Cataract
e 707 of blindnessin India
¢ 507 of blindness in world
2ndMCC of blindness in world : Glaucoma ‘ ? Previous Year’s Questions
3rdMCC of blindness inthe world: ARMO
MCinfectious cause of blindness: Trachoma
2nd MC infectious cause of blindness: Onchocerciasis

Q.Most common cause of blindness in India?
(FMGE JUNE 2019)

(River blindness) A.cataract
MCC of blindnessinchildren: Vit A deficiency B.Refractive error
' MCC of ocular morbidity: Refractive errors C.Trachoma
D.Glavcoma

e According to NPCB (National Program for Control of

Blindness), o? Previous Year’s Questions
6/6 - 6/18 Normal Vision Q. A patient with VA>1/60.but <3/60 in his better eye.
What type of blindness does he have?
6/18 - 6/60 " Low vision (FMGE JUNE 202I)
A.Lowvision
< 6/60 Blind (changed now) B.Economic blindness
C.Social blindness
< 3/60 with best possible  Blind (New definition) D.Manifest blindness
correction in better eye
C
<6/60 Economic Blindness Op Previous Year’s Questions
<3/60 Social Blindness Q. A person comes with right eye 6/60 and left eye
3/60. He should be categorized into which type of
< 1/60 Manifestation Blindness blindness?  (FMGE DEC 2019)
A.Manifest
No light perception Absolute Blindness B.Social
(PL -ve) C.Economic

D.Noblindness
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CATARACT

* Opacification of Lens of capsule
* zommonest cause of blindness

& oo:11:19

Classification Based on Cause
1. Age Related Cataract (>55 years)
¢ Previous term: Senile cataract
* M/C cause of cataract
* Agegroup: 50-60yrs.
» MCriskfactor: UV light exposure
o Sunglasses provide protection
. Congenital/ Developmental Cataract
. Traumatic Cataract
. Complicated Cataract
. Metabolic Cataract
Heat Cataract
. Radiation cataract
. Druginduced cataract

ONOUIAWN

Anterior

Posterior

Types of Cataract

Classification Based on Morphology
1. Nuclear Cataract

2. Cortical Cataract

3. Posterior Sub Capsular Cataract

NUCLEAR CATARACT d o00:14:55

e Sclerosis and hardening of nucleus with tyellowing

Nuclear cataract

Clinical Features
e Mostcommonly seenin elderly population
e Hemeralopia
o Dayblindness d/t constriction of pupil
e Decreaseddistantvision
o Dftindex myopia (distant> near)

Image forms
Lens with reduced elasticity beh,ng the retina
(= poor accommodation) (blured)
(= presbyopla)
Near

object

Lens with nudear sderosis Image forms at

(= hight refractive index) the rgetina (clear)

(light rays converge more)

Near
object

Cortical cataract Hemeralopia

e Secondsight

e Recoveryof nearvision

* Presbyopia resolves itself as nuclear cataract 1 ses
refractionindex

e
ﬁ Important Information |

o Of dll the cataracts best vision is preserved in
Nuclear cataract

 SecondSight is seenonlyin: Nuclear cataract

e Of all the cataracts Max visval handicap is seen in:

Posterior subcapsular cataract

CORTICAL CATARACT/
CUNIEFORM CATARACT
Clinical Features

e Nyctalopia (Nightblindness)
e Cuneiform cataract (wedge shaped cataract)

& 00:24:31

POSTERIOR SUB CAPSULAR/
CUPLIFORM CATARACT
Clinical Features

e Cause maximum visual handicap

& 00:25:40
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° H.’lvvnmxinmmglarc(n-;thoynr(.\rlnsvttmmdalpnmt) CONGENITAL/DEVLOPMENTAL @ 003853
» Nodal Point CATARACT
e Coralliform Cataract
o Coral like
o No profound loss of vision
* Congenital cataracts are Broadly divided into syndromic
and non-syndromic cataracts
* 50% genetic: Mostly autosomal dominant

Posterior Sub Capsular Cataract

o Liesclose to the posterior capsule
Lightrays passing through nodal point does not bend
* More posterior the cataract, more drop in vision
Aka Cupuliform Cataract (Cup shaped cataract)
Ised near vision [Both Visions are affected (near >

distant)] Coralliform cataract
Due to miosis in near vision Types

¢ Polar, zonular, total memkranous

a. Polar cataract. Anterior /posterior, limited visuals loss,
<3mmindiameter.

b. Zonular: Lamellar /nuclear/sutural—lamellar
o Most common cataract causing loss of vision in

children. Most common among zonular is lamellar

c. Total cataract

o Entirelens opaque

Glare o |Visual acuity
o Nystagmus
AGE RELATED CATARACT & 003327 o Seen in Down's syndrome & congenital rubella
¢ M/ctypeofcataract b
e tTwithage
Risk Factors

e UVlightexposure: Sunglasses provide protection
e Oxidative stress: Free radicals

e Smoking

e Gender: Female

e Highbody massindex

e Diarrheal/dehydrational crisis

e Nutritional supplements do not prevent cataracts Zonular cataract

ZONES OF LENS G 003614 Infectious Causes of Cataract
¢ Nucleus: 84%, cortex: 16% ¢ TORCHES
e Cortex: Peripheral part e M/ccause: Congenital rubella syndrome

Nucleus
e Types
o Embryonic nucleus: Innermost, represents 1-3
months of gestation
o Fetal nucleus: 3 monthstill birth
o Infantile nucleus: Birth to puberty
o Adult nucleus from puberty onwards

Rubella cataract
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Characteristics
ﬁ Impor'tant In(ormation » Mostly posterior subcapsular cataract
* Bread crump appearance

Shows polych ticlust
Triad of congenital rubella syndrome ’ PR IREISIEE

* Salt & pepper retinopathy
* Glavcoma
* Nuclear cataract

METABOLIC CATARACTS O o0051:43
Causes

* Diabetes: 5times more common

* Non-enzymatic glycation of lens proteins

Foveal Fixation * Oxidative stress
» Critical period for development of fixation: 3 months *» Polyol pathway activation
Types
* Diabetic cataract
Early senile True diabetic /snow flake
e Early 40's * Young patients with
* Type 2 DM uncontrolled diabetes
e Slow progressive e TypelDM
* Post. Subcapsular e Abrupt onset, acute
progressive
TRAUMATIC CATARACT G 004634 e Snowflake / snow storm
* Mostly by Blunt & penetrating trauma like

* Blunttrauma-coup and contrecoup injury
e Coup—directimpact — vossius ring
o Vossius ring is the ring of pigment on anterior lens
capsule due toimprint of iris striking the lens capsule
¢ Contrecoup — shock waves — posterior cortical
opacification

!
Rosette cataract or stellate cataract
COMPLICATED CATARACT & o0:49:10 E——
e Secondarytointraoculardisease
e Causedbydisease of eye
o Uveitis (m/c) e
o retinitis pigmentosa Systemic diseases Cataract
o Glaucoma
o High myopia Willson's disease Sunflower Cataract
o Leber's congenital amaurosis
o High myopia Galactosemia Oil droplet cataract
o Retinal detachment
Myotonic dystrophy Christmas tree Cataract
Fabry's disease _ Propeller / Spoke like
Cataract
Atopic dermatitis Shield Cataract

Complicated cataract
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e Keyser
disease

» Characteristic of Wilson's

Fleisher ring

»

Sunflower cataract Oil drop cataract Christmas tree cataract

HEAT CATARACT

e True exfoliation Cataract
e Glassblower's Cataract
* Iron Worker's Cataract

@ 00:58:24

{} Important Information

' Important Causes of Post.erior Sub Capsvular Cataract
» Steroids

| » Complicated Cataract

' * Radiationinduced Cataract

-

RADIATION CATARACT @ 01:00:14

e |onizing radiation causes cataract
o MccauseisXrays

e Posterior sub-Capsular cataract

e Mostsensitive to radiation: Lens

? Previous Year’s Questions

Q. Most sensitive to radiationis, (JIPMER MAY 2019)
A.Retina

B.Opticnerve

C.Lens

D.Cornea

DRUGINDUCED CATARACT & 010223

e Systemic Steroids (MC cause)
¢ Posterior Subcapsular Cataract

Chlorpromazine: Causes stellate Cataract
Chloroquine

Amiodarone

Busulphan

Penicillamine

Gold

Ecothiophate (Strong miotic)

Chlorpromazine cataract

ﬁ Important Information

painless loss of vision.

| |
* A patient with bronchial asthma came with slow I
|

* Diagnosis - Steroid induced cataract |

\\

STAGES OF CATARACT
1. Incipient

2. Immature

3. Mature

4. Hypermature

@ 010513

Incipient Cataract
e Earlieststage

Clinical Features

e Lossof Contrast Sensitivity
e Diplopia (mild)

e Glare

e Minimal Loss of vision (usually 6/6 on Snellen's chart)

nw2Z<
nIxTR
Zon
ownxX
NOOD
<x®

Loss of contrast sensitivity

Immature Cataract

e Partial opacification of lens
o Yellowish grey color

e Irisshadow seen

¢ Visiondecreased, VA > 6/60
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Immature Cataract

Mature Cataract

e Totallyopaque

* White

¢ Oftenintumescent (Swell with water)
« Cancauseglaucoma

s VA< 6/60

Mature cataract

Hyper Mature Cataract

e Smallwhitelens

e Lensshrinks as water comes out

¢ Capsule wrinkles

e Phacodonesis (rocking movement of lens) present
e Subluxation/dislocation occurs

y .Mi““
Hyper mature cataract

ﬁ Important Information

Stage of cataract producing maximum glaucomais -

Mature stage

Types of Hypermature Cataract

Morgagnian cataract Sclerotic cataract

e Cortical Cataract: Hyper * Nuclear Cataract: Hyper
mature mature

« Bag of milky fluid with » CataractaBrunescent
nucleus floating o Brown in colour due
inferiorly to urochrome

» Cortex liquefies * Pigment

Nucleus Falls into it o 2nd hardest cataract
inferiorly » CATARACTANIGRA

o Blackin Color

o Hardestcataract

Morgagnian cataract

Cataracta Brunescent

Slow painless loss of
vision
Caused by
o Cataract
» Refractive errors
e Open angle glaucoma
e ARMD
» Diabetic retinopathy

SYMPTOMS OF CATARACT & 012117

¢ Slow, progressive, painless loss of vision

¢ Diplopia/Polyopia

e Coloured Halos (always abnormal)

e Glare

» Lossof contrast

e Changesin colourperception

e More browns and ochre, less blues, and greens

Coloured Halos
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Slit Lamp Examination

e Can be examined from eye lids & eye lashes to anterior
1/3rd of vitreous

= Differentiates differenttypes of cataract

o Colorandsize oflensis seen

Slit Lamp

ﬁ Important Information

On slit lamp examination of posterior 2/3" of vitreous |
and retina can be done by using supplementary lens
like 90D lens or 78D lens. ‘

TREATMENT
1. Glasses
2. Surgery
¢ Indication depends on visual Handicap
e If there is no problem with daily activities, surgery not
indicated

Surgery

1. ICCE (intracapsular cataract extraction)

2. ECCE With IOL (extracapsular cataract extraction with
intraocularlens)

. Phacoemulsification

. SICS (smallincision cataract surgery)

. MICS (microincision cataract surgery)

. FLACS (femto laser assisted cataract surgery)

[ I I~ ¥} )

ICCE (INTRA CAPSULAR CATARACT & o1:30:00
EXTRACTION)
e CataractLens + Capsule removed
e Leadstoaphakia
o High powered convexlens prescribed
o Foreach 1D, convexlens {ses magnification by 2%
o Foreach 1D, concave lens minimizes by 2%
o Leads to Diplopia due to non-fusion of different sized
images . -~

N

Convex lens glasses

e Only indication: Subluxated /dislocated cataract seen in
Marfan's syndrome, homocystinuria, PXF etc.

Subluxated cataract

? Previous Year’s Questions

Q.Intraocular lens is implanted in a young adult after
cataract surgery which was uneventful. When will
you remove the IOL? (AlIMS MAY 2019)
A.Remove afterl0years

B.Remove after presbyopia

C.After secondary cataract develops

D.Never removed

APHAKIA

Clinical features

o Deep anterior chamber

e Jetblackpupil

o Iridodonesis (trembling movement of iris)
¢ Diplopia

e Jackinboxscotoma

e Pincushion defect

—

Jet black pupil

ECCE (WITHPCIOL) @ 013816
e Extra Capsular Cataract Extraction with Posterior
Chamber|OL
e Lensremoved;capsuleleftinsitu
o Anterior capsulotomy done
o Cataractlensremoved
o Artificial Intra ocularlens placed in posterior chamber
e 6/18 vision restored (compared to finger counting at
ImtrinICCE)
e | eadstoPseudophakia

IOL
1. PMMA (Poly Methyl Meth Acrylate) IOL
¢ Cantransmits about 4 time the normal light
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¢ Monofocal IOL
* Mastcommonly used ﬁr Important Information
* One focusing distance, mostly calculated for clear
distance vision
e Patient hastowear glasses for near vision " IOL was invented by Sir Harold Ridley

? Previous Year’s Questions

Q. Advantage of lens over spectacles? (FMGE DEC 2019)

Unifocal IOL A.Less prismatic effects
2. Multi Focal IOL B.ProtectionfromUVrays
* Expensive C.Decrease infection
e Have more side effects: | contrast D.Decrease inflammation
e Used in selective patients who don't want to wear
glasses
« Both near and distance focus, at same time, different PHACO EMULSIFICATION & 014813
powers at different zones e Stitchless
e |ncision
o Lessthan3mminsize
o Valvular/ multiplanarincision
o Self-Sealing
o Scleral/Corneal tunnelincision
e Lens emulsification by ultrasonic frequency (40,000/s)
. e Foldable|OL: Silicone/AcryliclOL is used
PAMETGESINE e Lesstime consuming; 6/6 vision restored
3. TORICIOL e Costly

e Indicated for patient with astigmatism
¢ Implanted according to corneal markings

Phacoemulsification

Toric IOL

4. Accommodative IOL i} Important Information

e Moves back & forth & provides pseudo-accommodation ‘
Stitching of wound leads to Astigmatism due to |

irregular curvature of cornea So stitchless surgery
ispreferred.

Foldable IOL

Accommodative IOL
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PHACO INCISIONS
Two types
1. Scleralincision
e 2-3mm behind limbus
Preferredin SICS
Jendothelial count
e |incidence of endophthalmitis
* thyphema
2. Clear corneal incision
e Shorter
« Fastervisual recovery
* Wound stability
« lincidence of hyphema
* fincidence of endophthalmitis
¢ Wound leaks occur
e tloss of endothelial cells

Phaco Incisions

STEPS OF PHACO EMULSIFICATION & o0157:16

1. Anterior capsulotomy

e Continuous curvilinear capsulorhexis (CCC)

e Createsacentral 5-6 mm

e Capsulotomy large enough to remove cataract,
¢ Smallenough to stabilize IOL.

e |deal size of capsulorhexis: 5.5 mm

e Trypanblue dyeinjected in absence of red reflex

T P B,
Continuous curvilinear capsulorhexis
2. Hydro dissection
e Injection of Balanced salt solution (BSS) under the
anterior capsule
¢ Toseparate cortexfrom capsule
e Permits rotation of nucleus

HYDRODISSECTION

3. Hydro delineation
* Injection of BSS/water into nucleus
* Splits nucleusinto epinucleus and endonucleus
» Epinucleus act as protective shell to confine the
ultrasonic energy
* Nucleus fragmentation techniques
o Divide &conquer: Safest, most efficient
o Phacochop
o Stop and chop
. Irrigation & Aspiration
. Foldable IOL insertion
o Foldable IOL material
o Hydrophobicacrylic: Most preferred
Lowestincidence of secondary cataracts
Glistening: Fluid filled microvacuoles within IOL optic
Hydrophilic acrylic: Risk of calcification
Silicone IOL: Reduced dysphotopsias
— Disadvantage: Avoided in patients undergoing
vitreoretinal Sx. Silicone oil may coatIOL

[0 3

O O O O

MSICS-MANUAL SMALL INCISION ‘(5 o02:08:225
CATARACT SX

o Alternative to phaco emulsification
o Faster
o Costeffective
e Excellent, outcomes, low complication rates
o Self- sealing cornea — scleral tunnel — deliver cataract
with |IOLimplantation
e Sutureless
o Curvilinear partial thickness incision (6-7 mm), depth -
0.3mm
e Large capsulorhexis to prolapse nucleus
!
Irrigating wire Vectis
!
Residual cortex aspirated
e PCIOLimplanted

Irrigating Vectis

MSICS

Irrigating wire Vectis

SMALL INCISION CATARACT SX.
(SICS) VS PHACOEMULSIFICATION

@ o02:11:25
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SICS Phacoemulsification
* 6-7 mmincision ¢ 3 mmincision
¢ Manual method » Machineisused
« PMMAIOL » FoldableIOL
e Sutureless * Sutureless
* 6/6 vision restored * 6/6 vision restored
» Economical » Costly

* Only a difference of
0.3-0.5 D astigmatism

ﬁ Important Information

CSR - No. of cataract surgeries performed per |
million population. It is 4000-6000 in developed |
countries. \

PHACONIT /MICS/BIMANUAL

PHACO

» Cataractsurgery through sub 1 mmincision

» Standard phacoincision < 1.9 mm not possible because
of diameter infusion sleeve.

e Titanium tip of phaco hand piece 0.9 mmin diameter, but
surrounded by infusion sleeve allowing fluid to pass into
eye, which cools the tips to preventcorneal burns

& 021421

(\
Phaconit

¢ Sleeve removed from phaco-tip

¢ Tip passed into eye through 0.9 mm incision

¢ Side port irrigating chopper held in left hand cold BSS
poured continuously on incision site

e Ultra-thin Rollable IOL was implanted through 1.2 mm
incision

Bimanual Phaco

¢ Usefulin
o Mitotic pupils
o Corneal endothelial disease
o PXF
o Weak zonule

FEMTO LASER ASSISTED CATARACT & 02:19:22
SURGERY (FLACS)

e Femto=10"

* Wavelength (): 1053 mm causes photo disruption

» Cornealincision: Limbal-2.2 mm at 3 planes

FLACS

Advantages

1. Limbal relaxing incisions to correct astigmatism < 1.5 D
with arcuateincisions.

2. Anterior capsulotomy: Thousands of small laser spots to
create curvilinear opening

3. Nucleus fragmentation: Laser induced cavitation
bubbles

PHACO VS FLACS & 0222553

PHACO FLACS

¢ Incision - 2.2 mm
keratome

e Capsulotomy —
capsulorhexis

e Nucleus division -
ultrasound

¢ Femto laser makes
corneal incision

e Laser shots create
opening

e Laser cavitation
bubbles

INTRAOPERATIVE COMPLICATIONS & 00:00:54

1. Posterior capsule rupture with vitreous loss

e Clearthe vitreous from anterior chamber and maintain all
capsule possible

* Ideally place IOLin capsularbag

e OtherPlacesforlOLinclude

o Ciliarysulcus

e ACIOL

e Scleralfixated IOL
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Scleral fixated IOL

ﬁ Important Information

important Complication of ACIOL
UGH Syndrome

e Uveitis |
e Glavcoma [
e Hyphema |

POST OP COMPLICATIONS G 00:09:44
SECONDARY/AFTER CATARACT/ @& 001030
POSTERIOR CAPSULAR OPACIFICATION

e MC(20-50%)
e Youngerthe age: Fasterthe occurrence,
o 50-75years patients develops within 6-8 months
o 20-25years patients develops within 3 months
o 6months - 1yrchild develops within 3 weeks
e Otherrisk factors
o DM, uveitis,RP

Pathology
Trauma to LECs (Lens Epithelial Cells)
1]

Stimulate mitosis

|

Proliferation of Cells
!

Migrates & deposits at the center of posterior capsule

|

Slow & painless loss of vision following cataract surgery

Symptoms

e | contrast, glare, difficulty in reading, slow painless
blurring of vision
No after cataractin ICCE
Types

. Elshing's Pearls (more common)

. Sommering'sRing

N = @& o

Elshing's Pearls

Treatment
* ND YAG Laser Capsulotomy
o Components of ND Yag Laser
— ND -NeoDymium
— Y-Yttrium
—  A-Aluminum
— G-arnet (mineral)
o Wavelength: 1064 nm

ND YAG LASER

Prevention

1. Through cortical clean-up with manual polishing of
capsule @Removeall LEC's

2. Capsulorhexis diameter slightly smaller than opticlOL

3. Use square truncated optic edge IOL design — This
mechanically provides a barrier effect preventing LEC
agrowth

OP Previous Year’s Questions

Q. A 60-year-old man underwent phacoemulsification
surgery and placement of foldable IOL of left eye a
year back has come back with complaints of hazy
visionnow inthat eye. There isno associated redness or
pain or watering of eye. The probable cause (JIPMER
MAY 2018)

A.Post.erior capsular opacification

B.Cystoidmacular edema

C.Neovascular glavcoma

D.Chorioretinitis
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CYSTOID MACULAR EDEMA @ 002436 Treatment

e Mccause of loss of vision following cataract surgery « DOC

« Causes slow painless vision, hyperopic shifts, | contrast o Intravitreal Vancomycin (For Gram positive
sensitivity, | reading speed organisms)

e Canoccurin 1stmonth o Intravitreal Ceftazidime (For Gram negative

« Predisposing factors: Diabetes, uveitis, ERM, vein organisms) /Amikacin
occlusion, posterior capsular rupture. » Intracameral (into anterior chamber) route can also tried

o Irvine Gass Syndrome: CME after uncomplicated  * Parsplanavitrectomy (when visionis very poor VA<PL)
cataract surgery, peaks at 4 to 6 weeks * Most important Precaution: Eye lid & Eye lash cleansing

» Treatment: Topical NSAIDS, topical steroids. ‘withpovidonelodine B

ﬁ Important Information

Maximum macular toxicity: GENTAMYCIN

CME PEDIATRIC CATARACTSURGERY & 003546
POST OPERATIVE & o00:2807 ¢ Surgery is only done for cataracts with
ENDOPHTHALMITIS o Central opacity>3mm,
e Infection of vitreous cavity (surgical emergency) o Nystagmus
e Hallmark: Progressing vitritis o Strabismus
 Earliest sign: Retinal periphlebitis  Timing of Surgery dependson
o Bilateral Cataract
Early Onset Late Onset — 6-8weeks,oneweek apart
Endophthalmitis Endophthalmitis — afterfoveal fixation

o Unilateral Cataract
— ASAP, 4-6 weeks of birth

e <6 weeks (mcwithin3 e 6weeks
— Pronefor AMBLYOPIA/LAZY EYE

days) o Causes
e Cause ¢ Propionibacterium
o Staph, epidermidis (MC) acnes [mc]
o Staphaureus

Clinical Features

e |Immense pain, Pediatric cataract

e Redness

e Lidedema Syndrome

e HazyCornea e Surgery: Lens aspiration / Lensectomy with posterior
e Hypopyon capsulotomy with anterior vitrectomy

* Hazymedia ¢ |OLimplantation: after 1year of age

« Dramatic loss of vision (< 72 hrs, from 6/6 visiontohand ~ ® Preferred IOL materialis hydrophobicacrylic

movements) o Leastincidence of secondary cataract

Pediatric Cataract
Endophthalmitis
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{:? Important Information - ﬁ Important Information

* Under corrected 20/ for <2 years of age

|

|
Formulafor correction in case of pediatric cataract Rx ‘
¢ Under corrected|0l for 2-8 years of age

* Upper age limit to Rx amblyopia - 8-10 years

Rx: of amblyopia
AMBLYOPIA/LAZY EYE SYNDROME & o0:48:26 1. Glasses (refractive adaptation)
* M/ccause visualloss in children » Period of visualimprovement
e |VAisnotattributable to structural Abnormality of eye * Plateaus at 3 months
2. Occlusion
e Closethegoodeye

e Patch 6 hoursaday

e 7-12yearsof age: Patching 1 V.A, evenif Rx before

e 13-17 years of age: Patching 1 V.A, when not treated
before

e Penalization: With weekend atropine, equally active

Normal eye Amblyopic eye

e Lesionspresentin LGB
* Riskfactor

o premature baby

o smallforGA

o developmental delay

Occlusion

Definition
e Best corrected visual activity (BCVA) 6/12 one eye, ¢

difference BCVA 2 lines or more o? Previous Year’s Questions
e Critical period: 8 years
e Blurredimage: disrupts normal visual development Q. A10-year-old child is diagnosed with amblyopia in one
» Binocularrivalry becomes abnormal eye. What willbe the best treatment?

(FMGE JUNE 2021)

Types A.Observation
1. Strabismic Amblyopia: Constant, U/L, esotropia B.Penalisation
2. Anisometric amblyopia: Difference of — 3.00 / + 1.500 / C.Occlusion

2.0 DC b/w two eyes

D.None of the above
3. Ammetropic amblyopia: 5.00/+4.50D/2.0DC

4. Meridional amblyopia: Uncorrected astigmatism > 1.0D
5. Stimulation deprivation amblyopia: Cataract, corneal, SUMMARY & o111:28
opacity, ptosis - =

Characteristics ﬁ Important Information |
¢ | V.A, despite correcting underlying disorder I
* Crowding phenomenon: Better with single optotypes o Cataract wit max. * Post.Sub capsular cataracq
» | V.Awith neutral density filters less in amblyopia visval handicap |

possibility of capsular

eCataract with highest ¢ Post. Polar cataract |
rupture ’

*lOL with least incidence « Hydrophobic acrylic IOL
of secondary cataract

|
eCataract with max. ¢ Intumescent cataract 1
fluctuation of vision |

Filter lens
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ECTOPIA LENTIS @ 011257  Spherophakia

e Displaced position of crystalline lens * Itissphericallens
e Marfan's syndrome * Seeninmarfan's & Weil Marchesani syndrome
o Mfc ocular manifestation of marfan's syndrome is = *® Triadof spherophakia
ectopia lentis o Shallow AC
o Mlclocation: Supertemporal dislocation o Highmyopia
» Homocystinuria o Angle closure glaucoma due to subluxation and
» Weil marchesani syndrome pupillary block

* Inverse glaucoma: |OP 1 with pupil constriction

Weil Marchesani syndrome
e S-Short

e S-Stubby
e S-Stupid
®
[ ]

S - Spherophakia

Ectopia Lentis: Supertemporal S - Subluxation

ﬁ? Important Information | @ Bids Eepnanilan

' » Marfan’s syndrome : Supertemporal dislocation of o Sg
lens

* Homocystinuria: Inferonasal dislocation of lens

ABNORMALITIES OFLENSSHAPE & o1:15:09

Lenticonus: Conical lens

e 2types

1. Anteriorlenticonus
o Anterior surface of lens become conical
o SeeninAlport's syndrome

Anterior lenticonus

2. Posterior lenticonus (m/c)
o Posterior surface of lens become conical
o SeeninlLowe's syndrome

e Qildropletappearance on lenticonus

Qil droplet lenticonus
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_ CLINICAL QUESTIONS

Q. A5 montholdinfantis broughtto ophthalmology OPD by her parents as she noticed opacification in both eyes since birth.
On examination her eyes appeared as shown in the image . Which of the below is not a cause for this condition ?

~ A.Trisomy 21
B. Stickler syndrome
C.Lowe's syndrome
D. Marfan's syndrome
Answer:D

Solution

Marfan's syndrome is associated with subluxation of lens as a result of zonular weakness and not congenital cataract.
Cataractmay develop earlier in the subluxated lens as compared to others of same age but not congenital cataract.
Stickler Syndrome is associated with quadrantic lamellar cataractthough less common.

CAUSES OF CONGENITAL CATARACT:
1. Maternal malnutrition, infantile malnutrition - (Zonular cataract).
2. Maternal infection e.g. (like rubella, toxoplasmosis, CMV).
3. Placental hemorrhage.
4. Drugs :Thalidomide, Corticosteroid.
5.Congenital Syndromes: Down's, Hallerman Streiff, Lowe, Galactosemia, trisomy 13-15, cockayne, Trisomy 21,
Goldenhar, Cerebro oculo facial syndrome.
6. Congenital condition like Aniridia.

Reference: Kanski's Clinical Ophthalmology - A Systematic Approach, Sth Edition, 2019, Chapter 10 - Lens, page 335-341.

Q. The patientin theimage is a 70 year old male ,complaints of gradual painless loss of vision. On examination, visual acuity of
righteyeis 3/60. Fundus is notvisible What is the most likely diagnosis ?

A.Retinoblastoma
B.Phacomorphicglaucoma
C. Cystoid macularedema
D. Mature senile cataract
Answer:D
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Solution

Stages of maturation of cataract
1. stage of lamellar separation — glareis seen
2.stage of incipient cataract - uniocular diplopia and colored halos are seen in this stage.

l. Cuneiform cataract
» This cataract starts at periphery and extend centrally so visual changes are noted at late stage
» Nightblindness (nyctalopia)

Il Cupuliform cataract

« Posterior capsular

« This cataractlies rightin the pathway of the axial rays and thus causes early vision loss
¢ Dayblindness(hamarlopia)

l1l. Immature senile cataract
» Inthis stageiens may become swollen due to continued hydration. This condition is know as intumescent cataract.
» Phacomorphic glaucoma is cause by this type of cataract ; it is type of secondary glaucoma and it is most common type
of lensinduced glaucoma

IV. Mature senile cataract
* Lens become pearly white in colour and complete opaque . know as ripe cataract

V. Hypermature cataract
e Seeninanytwo of forms

|. Morganian cataract
» The cortex become liquefied and lens settles at the bottom altering its position with change in the head position
¢ Phacolytic glaucoma associated with morganian cataract

Il. Sclerotic type
e The nucleus become diffusely cloudy or tinted due to deposition of pigments. In practice the commonly observed
pigmented nuclear cataracts are either amber, brown(cataracta brunescens) or black (cataracta nigra) and rarely
reddish (cataracta rubra) in colour
e .Most common complication is subluxation of lens

Reference: AK khurana 7th edition pg 203

Q. A 37-year old female presented with gradual painless loss of vision in both eyes over the past three months. She was a
known case of rheumatoid arthritis and has been on steroid treatment for the past two years. Her IOP was within normal
limits and red reflex is absent on both eyes. What is the most probable diagnosis?

A.Openangle glaucoma

B. Age-related Macular degeneration
C. Diabetic Retinopathy

D. Cataract

Answer:D

Solution

The diagnosis of the patient is steroid induced cataract as the patientis on medication for Rheumatoid arthritis.
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LEARNING OBJECTIVES

ol

@ UVEITIS
» Types of uveitis

Causes and signs Anterior UVEITIS (M/c ~70%)

o]

— Keratic Precipitates (KP)
— Iris Nodules
— Synechiae
— Hypopyon

Causes and clinical features of Intermediate Uveitis

[e]

—> Floaters / Muscae
—> Snowbealls & Snow Bank Appearance
o Causes and clinical features of Posterior Uveitis
—> Infectious and immune causes
— HEAD LIGHT IN FOG APPEARANCE
o Pan Uveitis
— SYMPHATIC OPHTHALMITIS (PAN UVEITIS)
— VOGT KOYANAGI HARADA SYNDROME
e Treatment of Various types of uveitis
e Difference in diff types of uveitis
e FUCHS HETEROCHROMATIC IRIDOCYCLITIS (PHI)
e OCCULAR HIV
e DRUG INDUCED UVEITIS
¢ OCULAR SARCOIDOSIS

Join the Telegram Channel - https://t.me/prepladderlatestnotes

63



n UVEITIS

INFLAMMATION OF UVEA
EAnmrior; :_lnteediatg‘ :L’osleriog

& 00:00:12

Uveitis classification

* UVEA=Grape

Components Inflammation
e |ris

e Ciliary body
Choroid
Whole Uvea

e |ritis

e Cyclitis

e Choroiditis
e Pan uveitis

CLASSIFICATION @ 000053
1. Anterior UVEITIS (M/c ~70%)
e Iritis
e lIridocyclitis (inflammation of iris and pars plicata of CB)
(more common)
. Intermediate Uveitis
Pars Planitis
Vitritis
. Posterior Uveitis
Choroiditis
. Pan Uveitis
Sympathetic ophthalmitis
Vogt koyanagi Harada Syndrome

N

e ph o (W e o

i} Important Information

e Acute Uveitis: Acute onset

e Chronic Uveitis:> 3months

e Granulomatous Uveitis: TB. Leprosy. Syphilis.
Sarcoidosisetc.

e Non-Granulomatous Uveitis

ANTERIOR UVEITIS

Causes

1. IDIOPATHIC (M/C, 50%)

2. HLA B 27 Spondylo Arthropathies

a. Ankylosing Spondylitis (2nd M/c) 'flip flap' — Commonly
seenintall young males

b. Inflammatory Bowel disease

(Ulcerative colitis & Crohn's disease)

c. Psoriatic Arthritis

d. Reiter's Syndrome (Reactive Arthritis)

Chlamydiais the M/c cause of reactive arthritis

Triad

o C-Conjunctivitis,

o U-Uveitis,

o R-aRthritis

& 00:07:31

@ How to remember

e CUR

Ankylosing Spondylitis Uveitis  Reiter's Syndrome

i} Important Information

* A young tall male with complaint of back pain and
red painful eyes. Most probable diagnosis would be
Ankylosing spondylitis

3. Juvenile Rheumatoid Arthritis (Jra) / Juvenile Idiopathic
Arthiritis

o Pauciarticular, ANA positive, Rf negative

e Contra indication for IOL implantation (as eye is already
inflamed and IOL is a foreign body)

o White eye uveitis

JRA - White Eye Uveitis
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Wti’ Important Information

+« Commonest cause of anterior uveitis in adulbs:
ldiopathic
o Commonest cause of ant.erior uveltis in children : JRA |

Flare

Clinical Presentation & ooaese Keratic Precipitates (KP)
* Acute painful red eye with loss of vision » Noutrophils & lymphocytes stuck on cornea
e Presentininferior haif of cornea
Signs G o0ar2e o ARLI'S Triangle: Triangular area in the inferior part of
1. Circumciliary Congesion cornea where KPs get preferentially stuck

¢ Bluish red in colour (as inflammation is of Anterior ciliary
vessels which hein sightly deeper plane )
» Radial

KP's

Circumciliary Congesion
2. Cells
» WABC, neutrophils floating in Anterior Chamber
» Elicited by slitlamp examination

 Earliestsign ARLT's Triangle
e Hallmark of activity

e Diffuse KPs
o KPs attached all over the cornea
o Seenin
» Herpetic uveitis
- Fuch's Heterochronic Iridocyclitis
e Mutton Fat KPs
o Looklike mutton fat (large and greasy)
o Seenin Granulomatous uveitis
— TB, Leprosy, Syphilis, Sarcoidosis

Cells in anterior chamber

3. Flare
e Protein deposition in aqueous humor
e Presentsinsevere uveitis

Blood vessels getinflamed

| ,
Serum protein leaks out & Mutton Fat KPs
mixes with aqueous humor 5.lris Nodules

! a.Koeppe's Nodules: Present on papillary margin

Turbid Aqueous Humor b. Busacca's Nodule: Present on surface of Iris, Seen in
l Granulomatous disease
Splits thelight
!
Flare €
b Y
-

Koeppe's Nodules Busacca's Nodule
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6. Synechiae
a. Anterior Synechia
Iris gets stuck with cornea
Blocks the angle and IOP
May cause glaucoma
. Posterior Synechia
Iris gets stuck with Lens
* May cause cataract
Festooned Pupil
o Smallirregular pupil
7.Miosis
8.Low lop Initially
9. Hypopyon
Collection of pus atbottom of AC
Features of severe uveitis

o

Hypopyon

Festooned Pupil

? Previous Year’s Questions

Q.Iritisis seeninallexcept?
(INICET NOV 2020)
A.SLE
B. Rheumatoid Arthritis
C. Behcet’sdisease
D. Psoriatic arthritis
E. Ulcerative colitis

INTERMEDIATE UVEITIS @ 003554

¢ Rare, chronic, relapsing

Intermediate Uveitis

Causes

e |diopathic (M/c~ 70%): Pars planitis
¢ Sarcoidosis (2™ M/c)

e Multiple Sclerosis

Clinical Features
1. Floaters/Muscae
e Blackspotsfloatinginfrontof eye

o Looklike houseflies: Musca
¢ D/t neutrophilsin vitreous cavity
s Seenin
o Normal people
o Vitreoretinal disorders
2. Loss of Vision — Commonest cause — Cystoid macular
edema (CME)
3. Snowballs & Snow Bank Appearance
» Seen Typicallyin Pars Planitis

Snowballs & Snow Bank Appearance

POSTERIOR UVEITIS

(CHOROIDITIS)
Causes

@ 004320

Infectious causes Immune Disorders

Toxoplasmosis (M/C) e Sarcoidosis (M/Cimmune)
TB (2nd M/c) e PAN

Toxocariasis, Herpes e Scleroderma

CMV, HIV

Clinical Features
e Presentsas
o Chorioretinitis
o Vasculitis
o Vitritis
¢ O/E
o Creamyyellow patched seen — Choroiditis
Chorioretinitis
Vitritis
Vasculitis
head lightin fog appearance seen
— Chorioretinitis + Vitritis
— Chorioretinitis — Headlight
— Vitritis — Fog
Y

o O O O

Occurs in Toxoplasmosis

Choroiditis Headlight in Fog
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TREATMENT
1
a.

*

@ o0051:30

Anterior Uveitis

Topical Steroids

DOC

Side effect

o Glaucoma: As topical steroids inhibit the degradation
of the extracellular matrix material in the trabecular
meshwork leading to biological oedema and
inadequate drainage of aqueous humor

o Glaucoma occurrence depends on AIP (Anti
flammatory Potency): AIP Glaucoma causation

|« Steroid causing Max Glaucoma: Dexa Methasone
| » Steroid causing Minimum Glavcoma:

|
L

77777 )
ﬁ Import.ant. Infarmation
* Topical Steroid causes Glaucoma
» Systemic Steroid causes Cataract
7

ﬁ? Important Information

Fluorometholone (also called as soft steroids)

b. Cycloplegics

Cycloplegics | Duration of action
Atropine 14 days (most potent)

Homatropine 3 days

Cyclopentolate 1-day

Tropicamide 6 hrs (least potent)
Relaxes ciliary spasm (reduces pain)

o DOC for Acute anterior uveitis

Dilates the pupil, breaks synechiae thus preventing
complicated cataract

Reduces vascularity

Homatropine is preferred drug

o Haveactionfor 3 days

Atropine Ointment

Preferred in children as they have strong ciliary tone so
require drugs with strong cycloplegic action

Atropine drops are notused as drops are:

o 20% absorbedincornea

2
a

o 80% absorbed in systemic circulation
o Leadsto Atropine toxicity
Phenylephrineis a pure dilator not a cycloplegic

Phenylephrine drops

ﬁ Important Information

» DOC for Anterior uveitis: Topical steroids
e DOCforAcute Anterior uveitis: Cycloplegics

| — —

. Intermediate Uveitis

. Steroid injections
Triamcinolone
Only injectable steroid in the eye
By Subconjunctival route or

Subconjunctival route

By sub tenon's route (better but riskier as more chances
of scleral perforation)

sub tenon's route

3. Posterior uveitis
a. Anti-microbials forinfectious disease

e DOC for Toxoplasmosis during pregnancy:
Spiromycin

¢ Highly active antiretroviral therapy (HAART) for HIV

e Ganciclovirfor CMV

o AlTforTB

b. Systemic Steroids for Non-Infectious Causes
¢ Nottobe given for >3 months due to side effects
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Moon face with steroid

Anterior Intermediate
uveitis uveitis

Posterior
uveitis

elridocyclitis e Pars Planitis e Chorioretinitis

o Vitritis
Cause e |diopathic e Idiopathic eToxoplasmosis
Symptoms  *Pain e NoPain ¢ Pain
eRedness e NoRedness eRedness

eLossofvision e Lossofvision eLoss of vision

e Muscae /

floaters
Signs e Cells e Snowballs & e Toxoplasmosis
snow banks e Headlightin
appearance fog
appearance
o Viritis
e Vasculitis
e Chorioretinitis
Treatment o Topical e Inj. e Systemic
steroids Triamcinolone steroids anti
cycloplegics microbiods
FUCHS HETEROCHROMATIC & o1:11:45
IRIDOCYCLITIS (PHI)

¢ Usually U/L Low grade anterior uveitis
Seeninyoung age

Idiopathic, chronic

Rubella virus is the cause

Triad

e Heterochromia

e Cataract

e Diffuse stellate KPs

Fuch's Heterochromatic Iridocyclitis
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ﬁ Important Information

' » KP'sinuveitis are present in triangular shape called |

alt’s triangle
o KP’s are diffusely present over all of the
endothelium in FHl and Herpetic iridocyclitis

Low grade inflammation

No remarkable Symptoms (Only Floaters are present)
until cataract formation leading to loss of vision

o Presents asyoung patient with U/L cataract

Amsler's Sign: Paracentesis (entering AC) induces
Hyphema

Treatment

Topical/ systemic steroids should be avoided|

ﬁ Important Information

o Vision threatening complications of FHI
¢ Cataract

¢ Glavcoma

Vitreous opacification

POSNER SS/GLACUOMATOCYCLITIC @ 01:19:30
CRISIS

Rare, recurrent, unilateral attacks of uveitis in young to

middle aged males

Mild attacks of uveitis with minimal flare, white KPs

o Marked 110P, out of proportion as compared to the
uveitis

1l0P — Corneal edema — leading to mild loss of vision

Corneal edema and KP's

Between attacks the eye is normal
Association with CMVis seen

Treatment

Anti-glaucomadrugs
Topical steroids



OCCULARHIV G 012312

e M/c ocular manifestation is Retinal microangiopathy. It
includes
o Cotton wool spotsor

> Softexudates or
» HIVretinopathy
» Haemorrhages, microaneurysms

* Commonestocularinfection: CMV retinitis

e M/C ocular tumor: Kaposi Sarcoma > Non-Hodgkin
Lymphoma > ocular surface squamous neoplasia

e M/C systemicinfectionin HIV

M/C Cause of deathin HIV

« Commonest cause of soft exudates: Diabetes / HTN
Retinopathy

e« Commonest ocular side effect of HAART Therapy:
Immune Recovery Uveitis (anterior/intermediate)

} Tuberculosis

Kaposi Sarcoma

CMV RETINITIS & 01:27:22

e Mfccause ofblindnessin AIDS
e CD<50cells/ul
e 30% inpre-HAART <5% in HAART era
e Symptomsare

o Floaters

o Photopsia

o Lossofvision
e 3patterns

o Pizzapieappearance

o Brushfire appearance

o Frosted branch angiitis
e Treatment

o HAART

o Oralvalganciclovir

CMV Retinitis

IMMUNE RECOVERY UVEITIS & o13201

e Paradoxical worsening of intraocular inflammation

i
Dueto HAART

e M/ccomplication of HAART

1’? Important Information

'*M/c ocular complication of HAART is Immune
| Recovery Uveitis (30-601)

|

Pathology
¢ Immune system recovers — attacks CMV

|

Ocularinflammation prominentin vitreous

i
;

Risk factors
o CDH count 1100 cells /ul, young patients, iv cidofovir

Symptoms

e Floaters

o Photopsiae

e Visualloss

¢ Redness

¢ Pain

e Posteriorsynechiae
e Cataract

o Vitritis

e Opticdiscedema
 Epiretinalmembrane (ERM)

Treatment
e Periocularand intravitreal steroids

OPPORTUNISTICINFECTIONSOF & 013607
HIV
o Tuberculosis
Bacterial A Syphllis
Fungal e Cryptococcus
e Candida
Viral (Most common) e Herpes zoster
o CMV
Parasitic e Pneumocystis
o Toxoplasmosis
& o1:3813

DRUG INDUCED UVEITIS
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Drugs causing uveitis Used for treatment of

i\\? Important Information

» Rifabutin MAC in HIV | Nodulesinuveitis ;
' |. Kopppe'snodules: Present on Pupillary margin ‘
« Cidofavir CMV retinitis in HIV 2. Busaca’s Nodules: Present on surface of iris {
3. Berlin’s nodules : Present on trabecular meshwork i
* Bisphosphonates Osteoporosis ‘ - E—
Investigation
» Prostaglandin analogues Glaucoma » Chestx- ray (Single bestinvestigation)
(Latanoprost) » Elevated ACE and soluble IL2 receptors (SIL-2R)
» Metipranolol Most common betablocker Treatment
causing Uveitis » Topical steroid with cycloplegic drugs
e Sulphonamides Bactelrlal Infections, Burn ﬁ Important Information ‘
dressing |
|

i' M/c cause of loss of vision in Sarcoidosis: Cystoid
OCULARSARCOIDOSIS @ 01:39:26 macvlar edema (CME) J
e 25% Sarcoidosis have ocularinvolvement . e —_———
e M/cin coloured races/Scandinavians

o raniomatous chronicuveltis SYMPHATIC OPHTHALMITIS (PAN UVEITIS)
o Anterior uveitis (M/C) e B/L granulomatous pan uveitis
Intermediate uveitis  CausedbyTraumato One Eye

o Injured eye: Exciting eye

o
o Posterior uveitis Bk
" o Othereye: Sympathising Eye

Pan uveitis

Common causes

e Penetrating/perforatinginjury
e Metallicforeign body

e Injurytociliary body

—— - e ——————————————

\
ﬁ Important Information
Mutton fat KP's
e 7 ocularsigns * DangerousArea of eye is Ciliary body |
o MuttonfatKPs ¢ As injury to ciliary body Causes max. Sympathetic |
o Tent shaped peripheral anterior synechiae (PAS) / ophthalmitis i

Trabecular meshwork (TM) nodules (Berlin's nodules)
o Vitreous opacities — 'string of pearls'
o Candle wax drippings (Tache de bougie) Pathology

A 7

Injuryto C.B
!
Liberation of Uveal pigments
l

Traumatised pigments acts as foreign body (antigens)

|

Antigen- Antibody reaction
Candle wax drippings l
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Granulationsinflammation of injured eye (Uveitis) VOGT KOYANAGI HARADA & 02:02:26

!
Within 2 weeks antibodies attack ciliary of healthy SYNDROME
eye » B/L granulomatous pan uveitis with skin, neurological /
! auditory involvement in pigmented races, in absence of
Uveitis of both eye oculartrauma or Sx.
» M/cinyoungfemales (20-50 years)
Clinical Features
e Presents at 2 weeks -2 months afterinjury Systems involved in VKH syndrome
¢ Dalen Fuch's Nodules on choroid seen * N -Neurological
* Mostcommonlyseenin children o Auditory symptoms mainly (Loss of hearing, Tinnitus,
.« Earliestsymptom Vertigo)
o Photophobiaingood eye o Neck stiffness
o Accommodation failurein good eye o Headache
o Paradoxical decrease in near vision of good eye e O-Ocular
o Earliestsign e D -Dermatological

— Retrolental flare (vitreous flare)
—  Mutton fatKPs

— Hypotony @ How to remember
* NOD
Kaposi Sarcoma Stages
1. Prodromal Stage
Treatment Injured EyeNormal EyeManagement e Mimics viral infection, CNS headaches, weak
stiffness, hearing loss, tinnitus, vertigo
Injured Eye Normal Eye Management 2. Acute Stage
: e B/L panuveitis with serous retinal detachment
e PL:-ive e 6/6 Vision e Enucleation of 3. Chronic convalescence stage
injured eye within  Poliosis, vitiligo, alopecia, depigmentation of choroid:
14 days of trauma “sunset glow fundus”.
4. Chronicrecurrent stage
e 6/60 vision e 6/6 vision * Repair of injured o Recurrent granulomatous anterior uveitis, mutton fat
eye KPs.
e PL: -ive e Progressed e High dose
sympathetic systemic steroids
ophthalmitis for sympathetic
eye
C
o? Previous Year’s Questions Chronic convalescence stage
Q. Which out of them is a prerequisite for
development of sympathetic ophthalmitis? Ocularsigns
(NEET JAN 2020) 1. B/Lpanuveitis
A.Penetratingtraumatoeye 2. Posterior uveitis with multifocal choroiditis
B.Blunt ocular trauma !
C.Chemical Leading to serous retinal detachment

D.Infection
Join the Telegram Channel - https://t.me/prepladderlatestnotes
71



3. Opticdiscedema and hyperemia
s Sugiura's sign: Perilimbal vitiligo

\

Sugiura's sign Optic disc edema (VKH)

Treatment
¢ High dose systemic steroids
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_ CLINICAL QUESTIONS

A 32-year-old male presented to your clinic with a complaint of a red, watery and painful left eye for 2 days. From the
given history, you are suspecting Acute iritis in this patient. If you do an examination of the eye, the pupil would be:

A. Normal

" B. Dilated
C. Constricted
D. Vertically oval
Answer: C

Solution
« In acute iritis (inflammation of iris) iris is irritated and the pupil constricts due to the stimulus of irritation

« A vertically oval, mid-dilated, non reacting pupil is seen in acute angle-closure glaucoma.

Reference: AK KHURANA PG NO. 159

Q. A 44-year-old man who was recently diagnosed as a case of HIV positive was started on Highly Active Anti-Retroviral
Therapy (HAART). The use of HAART in this patient can lead to the development of: :

A. Keratitis

B. Anterior Uveitis
C. Po<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>