01

OPHTHALMOLOGY REVISION 1 Active space

Anatomy of eye 00:00:53

The shape of eyeboll : Aspheric (A oblate spheroid).
volume of eBQbod\ : omL.
volume of orbit : 20mL.

Orbit :

4 walls.
* Thinnest : medial wall.
* Weakest : Floor of the orbit. (Fracture of Sloor of orbit — blow out fracture
—> tear drop sign.
Bose : Quadmngular n shape.
Apex : Triangular (ConicoD.

Loyers of eyeball :
2 layers
i
Ouier middle \iﬂer Fuvea \nnermos’i Rretino
l

. Cornea. (ransparend. Iris (has a muscles) Fovea. : Moximum
a. sclero. (White). C Sph'mc’cer pupil\ae : MNioSIS, cones.
2. Limbus parasympoathetic supply, Foveal fixation : At
(Corneoscleral junctior. Dilator pupillae : Mydriasis, 3 40 4 months of
Stem cells +: Sﬂmpo&heﬁc supplﬂ. age.
* Universal marker: & Ciliary body, Optic disc (®lind

CD24 Ports : spo®) : No rods/
. Spec'\?\c morker : * Pars plicata : C\\'\ourﬂ pro- cones.

ABCGA. cesses-secretes aqueous

humor.
®* Pors plcma: most voscular.
3. Choroid.
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Sclera Choroid (UVEA)

Ciliary Body A
(UVEA) Retina

Zonules Fovea (Center of

Visual field)
Optic Nerve

Aqueous
Lens

Central artery and

Vitreous vein of the retina

Optic Disc
( Blind Spot )

Cross section of the eBebod\

Anterior segment : Anterior chamber + posterior chamber. Contains agqueous
humor.

* Posterior chamber : &/w iris § lens.

* Anterior chamber : B/w cormea § iris.

Posterior segmen’c : Contains vitreous humor.

Blood supply of eye : 00:13:19
Interal corotid
ar‘cerﬂ
Ophthalmic ar’cerB
S i +
Posterior cifiary artery Central retinal artery muscular branches
| 7

a branches : Supplies inner b Forms anterior
I. Short posterior ciliary loyers of retina. ciliary artery.
ortery : Supplies sclera,
choroid, § outer 4 layers
ot retina. (Travels near
optic nerve).
a. Long posterior c'\\'\arg _
ar’cerﬂ : Supplies ci\'\arﬂ ‘i —

Shortposiedn
body, iris, sclero. (Travels ey DL
away from optic nerve).
-
Long posters

ciliary artery

Posterior ciliary artery

Blood Suppl5 ot eye
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Visual field defects 00:00:46

Vvisual Pa’chwaﬂ :

Left Right

’ Nasal ~
visual field

Lateral
geniculate
body

Optic
radiations

N\

\\&10. g

Visual
cortex

Lesions of the visual pothway : (Al lesions below will be lett sided)

I Op’dc nerve lesion :

afSects I/L temporal fbres and I/L nasol fbres.
\ps‘\\oeceml anop\a,
earliest manifestodion : Centrol scotoma.
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a. Op’c'\c chiasmo lesion :

&/L nosal Sbres afSected.

Bitemporal hemianopia (He’ceroanOus hemianopie).
Couses :
euy @D 3 PC § AC

2 Third ventriculoy Sl\omm

: P'\’cuu’carg odenomo.

p

C: Cmn\ophargng\omm

A : Anterior communico@c‘mg ar’cerﬂ omeurBSm.
©

: Covernous sinus thrombosis.

2, Junction of op’c'\c nerve and. chiasma (Bnterior knee of von Willebrand) :

Infranasal fbres

Superonasod fbres cross into the oppos‘ﬁce op’c\c nerve.

Inferonasal (IND fbres form o loop into the c/L ON and then enter \n¥er\or15 into
the C/L optic tract.

There is damage to right IN and le®t complete ON — C/L Supraterporol
quadrantonopio. + L Anopia.

This is called a_junctional scotomo.

m/c couse : mer\'mg'\oma,

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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4, Loteral op’c\c chiosmao ¢
3 _
4

Alwogs biloteral.

Theoretical lesion.
e/L temporal felds — Binasal hemianopio. (He’ceronﬂmOus hemianopic).

S. Op’c'\c troct.
b. Loteral 3en'\cudoece boo\B. consist of I/L ’cemporod and. C/L nosal Sbres.
7. Op’c'\c rodiotion.

Injury here wil lead to ¢/L homor ymous hemianopia.
Lesion on the left side — \nabih’cg to see B/L in the r‘\gh‘c visual field.

Differentiotion between lesions S, 6, and 7

o | Optic tract La® Optic radiation (OR)
Pup_'\l_ wernicke’s pupil Normal Normal
Optic atrophy e/L e/L No atrophy

Wernicke’s pupil seen as the optic tract contains pupillary fbres, which are given
of% before it relays into the L&®.

Boum’s loop
Fibres from the L& reach the occipital lobe by :

maﬂer’s loop

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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8. Inferior OR (meger)s loop :

(B
N

Haolf of the fbres poss in¥erior\5 through the temporal lobe.

c/L Superior homonymous quadrantopio.
Superior Visual field loss : ‘Pie in the sky.
nnemonic : TIPS : Temporal, Inferior, Pie in the sky

9. Superior OR (Baum’s loop) :

L

* Half of the fbres poss wperior\g ’chmugh the parietal lobe.

U

Y

—

* ¢/L Inferior homonymous quadrantopio.
* Inferior visual field loss : ‘Pie on the Sloor.

10. Visual cortex :

Majority supplied by the Posterior Cerebral Artery (PCA.

Smoall bit ot the tip of the occipital cortex supplied by middle Cerebral Artery
(mnem.

The tip of the ocCipital lobe represents the macular visual feld.

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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100. 1§ the mcA is afSected :

- .

2
N4

mMocular blindness i the fip of the cortex is offected .

p i)

A\
A\

I£ the left side is involved — L temporoal + R nasal macular.
Right sided c/L homonymous macular defect.
Cental vision adfected : ‘cookie cutter effect.

10b. \§ the PCA is ofSected :

Al fbres ofSected except macular fbres.
I£ the left side is involved — L temporal .

c/L homonymous hemianopia. with: macular sparing,

miscellaneous visual field defects :

L. Bi-superior hemianop'\a :

Ab Mb

A type of altitudinal visuol field defect.
Defect respects the horizontal plane.
Couses of altitudinal defects : oA

* Gloucomo.

* Optic disc drusen.

* AION (Anterior ischemic optic neuropoﬂchg).

Ophthalmology Revision < v1.0 « Marrow 6.5 « 2023
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a. heBho\e visual field defect :

Incomplete LE® lesion (site of lesion is below optic chiosmoy.
Signﬁ—‘\es o de\/elop‘mg r‘\gh’c sided homomjmws hemianopio.
(Not to be confused with keyhole vision in retinitis p‘\gmen’cosa).

Pupillary light reflex 00:38:02

Light reflex poechuoaﬂ :
Optic nerve rSSerent)

Op’dc troct

Pre tectal nuclei (center for light reflex)
Internuncial neurons
®/L edinger Westphal Nucleus
B/L Oculomotor nerve (E8Serent)
B/L C;\\‘\arﬂ (ianghon
&/L Short Ciliary nerve

e/L sphincter pupilloe

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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Lesions :
Lesions
v
v v
afSerent Pathuoy Defects (APD) ebferent Pothway Defects

v v

* Absolute APD (RRPD). * Argyli-Robertson
* Relative APD (Marcus Gunn Pup'\l/ RAPD). Pupil.

Both are optic nerve lesions) * Tonic Pupil.
* Wernicke’s pupil (lesion of optic trach.

pflerent Po@dnuoag defects :
lcocorio is seen in ofSerent poerhwaﬂ defects.

o. 0 ARPD : Application of \'\gh’c on lesion eye — No pup\\\arﬂ congtriction in both
eyes.
b. In RAPD :
* swinging Ylashlight test is done fo difSerentiate b/w ARPD and RAPD.
* Constriction of pupils is seen on shining of light; initially.
* Loter, when light shone on diseased eye — Paradoxical dilokation of &/L

pup'\ls.
* This is due Yo ¥o€r'\8uab'\\'\{'5 of the diseased nerve.

eflerent poerhwag defects :
Anicocorio. is seen in efSerent po&hwag defects.

Argyll Robertson Pupll (PRP) :
&’dologﬂ : Meurosgp‘r ilis.
* Accommodation reflex present.
* Pupilary reflex absent.

Tonic pup\\.
Tonic Pupil Pharmacological mydriosis
Ciliary ganglion or short ciliary nerve damoge. Drugs like adropine.
/L pupil never constrict. /L pupil never constricts.
Accomodation reflex +. Accommodadion reflex lost.
Constriction with O. % P'\\ocourp'\ne No constriction even with
(denervation hypersensitivity +), | % Pilocarpine.

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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————— Active space -----
Anisocoria ( >0.4 mm ditSerence)
v
|e\reoecer in the dark | | areoter in light |
| Lesion in constricted pup'\l| | Lesion in diloted pupil |
| | % Aproclonidine Tes’c|
y v v v
Negodive Positive Normal pupil shape | [Abnormal pupil shape
(neither dilotes) (albnormal pupil v v
dilokes) = - V—
Pilocarpine (01as%) Iris damage
Y v ]
Phgs'\olog'\cod Horner’s .
e syndrome | No congtriction : | AtSected pupll cor\s’(r'\c’cs|

Tonic pup'\l

v
Pilocarpine (@I
a M

| AtLected pupil constricts |

|Me'\’cher pupil cons’mc’cs|

CN_\\\‘P_onB

Horner’s S}jndrome g

| Pharmaco\ogioal mgdr'\as'\s |

Oculo~35mpoeche’c\c SSno\rome — Dilotor pupil\ae muscle podsg.
Clinical features (/L) : HIMAPLE

Hetrochromial iridis (afSected eye becomes hgpochrom\c).

Inferior ege\io\ elevodion.

miosis (dilator pupiloe damage).

Anhgdrosis.

Prosis (Muller’s muscle podsb).

LosS of ciliospinal reflex.

&noph’chalmos.

Causes based on anotomical reS‘\on :

budge (C,-T,)

Hypothalamus to ciliospinal

Causes

* Syringomyelia
+ Diabetic auton

+ Brainstem lesions (Tumor etc)

syndrome

omic neuropathy

Ophthalmology Revision *v1.0
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Hypothalamus

Ophthalmic division
of trigeminal nerve
Long ciliary nerve

To sweat glands of forehead
QZTD smooth muscle of eyelid
To pupil

———————<To sweal glands of face

External carotid artery

Dilator pupillae via Long ciliary nerve
(Posiganglonic) & PUERS w2268 SRAV RIS
Superior cervical + Cluster headache
ganglion « Internal carotid artery dissection

« Otitis media

« Cavernous sinus mass

Ascends to cavernous sinus and supply

Ciliospinal bulge to superior cervical
ganglion in neck

Causes

+ Pancoast Tumor®

« Carotid and Aortic aneurysm
* Neck lesions
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Diagnos'\s :
. 4 % cocaine test : first test to be done. Hormer’s pup‘\\ does not dilote.
b. 1 % apracionidine test : Hormer’s pupil will dilate (@3 »>> A .

Localisodion :

o. Amphetamine test. —>Pre-gangjionic—> dilation )
b. Adrenaline test. |

—>Post-gangionic>pilation (+)

Color Blindness 01:03:36

Pr‘\marﬂ colors :
* Red (proto.
* green (deutro).

* plue Grito).
Tgpes:
T&@
; A
Conger\\‘cod XLR) i
¥ Y v
v \ v I 6\ue—56|\ow
Dﬂschromot’cops'\a] Achromoﬂcops'\a a. Qed—green
v 2. Blue blindness

|D'\chromo@c‘\c| |Tr'\chromcx{"\c anomodous|
=\

Perception of one Perception of all 3
color is lost colors +
(Defective Sor I/a)
\
Rod monochromod| |Cone monochromod
AR 3 Total color On\g I color perception
blindness. present.

Acquired couses :
a. Blue-yellow : Retinal diseases except cone dBSJcrop\rB and S‘cargar’c’s
disease. Also seen in PORG.
b. Red-green : Optic nerve lesions (except glaucomoy.
¢. Blue blindness : Old age.

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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Congenital couses :
a. Dichromadic : Protanopia, deutranopio, tritanopio.

b. Trichomaodic : Pro’canomoJBJ deu&mnomodg, ’cr'\‘canomodg.

Tests For color blindness :

L Ishinara chart : Has 28 slides of three types (Slides can have number,
pattern, no poatterm.
* Pseudo isochromadic chart.

* m/c used test.
®* Connot detect ritan.
* good for Red—green.

a. Hardg Rond Ritler Test :
° Follows the same princ\p\e s Ishiharoa
(pseudo—\sochroma’dc chord).

* used for Sereening in children

* Three shapes Griangle circle, square).

2. Farnsworth munsell 100 hue test :
* pest test for color blindness.
* most sensitive.
*  Formsworth munsell IS hue test has lesser
sensitivity thon the 100 hue test.

4, Ho\mgren’s wool.
S. Mage\’s omomodoscope.
b. Lontemn.

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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Optic Atrophy 01:13:17
Normal color of optic disc is pale pink.
Optic adrophy is of 2 types :
Feature Primovy Secondary Consecutive
Optic odrophy without Atrophy due to di
phc atrophy uo\- oW Op’r‘\c a‘«ophﬂ aSter gp Y uue» 0 \sea-se
antecedent disc i L of inner retino. and its
i disc swelling.
swelling. blood supply. Y|
w ollor of dis
Disc Chalky white, well Dirty groy white, il 2> patioror C2R
_ ] less sharply defined
appearance defined margjins. defined margins. /
marq_n_s.
Optic Cup Shallow, saucer shaped Filled up Novrmnal
vessels Normal Peripapillary sheathing Attenuation
Surround‘mg ) )
‘ Normal Hyaline bodies/drusen Pathology seen
retina 3
* Opti itis.
prie neurit * Retinitis (CRAO/
*  Tumors.
A CRVO).
*  Troumo. * Popiledema. .
) o * Heoled vasculitis.
Couses * Hereditary (Leber * Popillitis. . eop
hereditary optic *  PION. o
*  Retinitis pgmen’rosa,
neuropoechﬂ).
®*  Toxic.

Couses of toxic optic neuropa’chﬂ M DIce

°* methonol po'\son'\ng.

° D'\goxin.

* lsoniazid.

* Chloroquine.
* gthambutol.

Ophthalmology Revision *v1.0 « Marrow 6.5 + 2023
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Optic neuritis :

* m/c cause : multiple sclerosis.

* Clinical features :
* Central scotoma.
* Color blindness (Red-green blindness).
* Unilateral loss of vision.
* UhthotS phenomenon : exacerbation of symptoms on exercise.
* Pulfrich sign : Stodokinetic dissociodion.
® Pain on ocular movement.

* marcus-&unn pupil /rAPD (eorliest s'\gn) .

Papilledema :
Swelling of the optic disc due fo raised intracranial
pressure.
Almost always /L and painless.
Mon—infé\cxmmo&org.
S‘\gns :
* earliest : Blurring of disc Mo oins.
* Normal vision.
* Amaurosis fugox (ransient loss of visior.
* Visual field defect : enlargement of blind spot.

* Poton’s lines : uor'\nK\'\ng of the retina. due to edemo.

myelinated nerve fbres :

mMyelination of the optic disc and retinal flbres.
(Normaliy, myelination of optic nerve begjins
retro-orbitally and optic dise is non-myelinated).
There is no loss of vision.

Ophthalmology Revision ¢ v1.0 « Marrow 6.5 « 2023
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OPHTHALMOLOGY REVISION 3 Active space

Squint/Strabismus 00:00:31

Devioion 0f one or both the eyeballs a/t problem in extraccular muscles.

Actions of extroocular muscles (oM :
Number of eom : 7.
© 20m control eyeball movements + levator palpabroe superioris (elevodion of

upper eyelid.

mMuscles controlling movement of egebal\ :

nuscles Primnary action a°action \ 2° action
l. medial rectus
\ pdduction - -
(MR O\
a. Loeral rectus Abduction (LRG : Abdu—
() cents nerve)

Cyclovertical muscles
NE

3. Superior rectus ) Intorsion
glevotion .
(&) (mMnemonic : S
S Adduction
4, Inferior rectus _ _
Depression extorsion
(R A
S. Superior oblique
upe o o Intorsion (Mnemonic @ SInY Depression Abduction
o o S (mnemonic
lo. Inyerior obligue
. extorsion glevadion ABO)
(o
Rules of clinical 1° actions Predominan& n a° actions Predom\nan&
octions apduction. in adbuction.

Applied aspect : In superior oblique polsy, patient cannot perform depression in
adduction (Look of tip of nose).

RE RE LE
Elevation in Elevation in Elevation in
ABduction® ADduction” ABduction®
10 SR SR 10 (o] SR
LR MR
LR LR
SO R IR so so IR
a Ty " )
Depression Depression Depression
in ABduction in ADduction in ABduction
Anotomical action Clinical action

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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_____ A — Binocular single vision 00:08:50
Pair of muscles Action Locadion examples
Antagonists Opposite actions In same eye Rt LR g Rt MR
Agonists Same octions In same eye Rt SR §RY 10
version movements Rt SR LY 10

Yoke muscles
(simultaneous move- | One muscle | Right— Le®t

(Contraloteral
_ ment of both eyesin | in each eye | * Superior—> Inferior
$5r\er8\§cs)
the same direction). * Recti— Obligue
| Dextroelevation| | Sursumversion Levoelevation

RSR Lo RSR + RIO LSR + LIO RIO LSR
J% E ? 'E E ; ,:; § r .; E ;\ ——
’ . “ y o At " - i J

| Dextroversion Primary position Levoversion

RL /‘H*x Lh;dﬁm : > !:‘ "’R <4 LLR

[Dextmdepress ion Deorsum version Levodepression

RIR LSO RIR+RSO LIR+LSO RsO
[l1°caze [ 2"GAzE 13" caze

Positions of goze § yoke muscles

Lows of innervation of eOmM :
* Hering’s law of equal innervadion : In Yoke muscles for version movements.
. Sherr'\ng%on’s low of reciprocal inhibition : Antagonist needs to reloax o focili-
tote contraction of the agonist.

Directions of deviation :
ESO Deviation - Inward EXO Deviation — Outward
RE Esotropia RE Exotropia

Q'\gh{ eye
'—
Moves' in Moves out
HYPER Deviation - Upward HYPO Deviation - Downward
RE Hypertropia RE Hypotropia

ﬁ.

* i R\Sh’cee y . )

Moves up Moves

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023



INCYCLO Deviation - Inward/Nasal Rotation
RE Incyclotropia

——— T

.

;© ;
e e -
AT A

Right eye
/ Superiar limbi
rotates nasally

Types of squint

Ophthalmology Revision 3

EXCYCLO Deviation - Outward/Temporal Rotation
RE Excyclotropia

e P

—— e

:::-.\rv 4 0 !1.‘.!"’
2'\8\'1{ eye
. Supenor limbi

rotates temporally

00:15:58

Squint

v

Pseudo strobismus

v

True strobismus

Apparent deviation/squint True deviotion
v Y
Tropio. Phorio
(Visible/monifest deviokion)  (Hidden/Latent deviation which

manitest under ocular stress)

v

Comitant squint
(Constont deviation
irrespective of direction)

g

Incomitant squint

(Variotion of deviation in difSerent

directions)

\

Paralytic squint
Forced duction test —ve

Investigations of squint

v

Restrictive squint
Forced duction test +ve

00:19:31

work up :

* &xamine ocular movements in all (9) directions of goze.
* Colculote rei?rac’corg error using re’c'moscopg.
Uncorrected hypermetropia. — so deviation/squint (Mnemonic : SO HYPERD.
* measure fusional vergence : Using Royal air force (RAF)
ruler.
* measure ocular deviotion.
o Hirschberg’s test.
b. Cover—uncover test.
¢. Moaddox rod test.

d. Prism bayr cover test. RAF ruler

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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*  measure diplopio :
o. Hess chart.
b. Lee’s screen.
* Tests for sensory anomalies.
o. Worth 4 dot test.
b. Bagolini striated gloss.

Hirschberg’s test :
Based on the position of corneal reflection.
“DOOR : Deviakion opposite of reflection.
uses ¢
* To know the direction of deviadion.
* To know the degree of deviation.
I nm deviation of corneal reSlection = 7°squint/I4 prism dioptre (PD) squint.

.
3,
a.
!
Corneal reflection position Deqgree of deviotion
. Centre of pupil Normal eye (No deviation)
3. At pupillary margin I5°/30° pd deviation
 2.8/w pupillary margin § limbus 30° pd deviotion
| 4. At limbus 45°/90°pd deviation

Cover-uncover test:
Cover test : To confirm tropio.
uncover test: To d'\agnose phor‘\a,

To iden’d% the direction of deviation : “DOOM”

Deviotion opposite of movement.

Cover uncover test

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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Active space

/'L —% Re exophor‘\a
¥
i

\ 4
'</‘_ Cover test Y uncover test

Prism bar cover test :

Best test to measure degree of tropio.

Degree of tropio. = & x power of prism ot which the devioted eye becomes
s’crodgh{'.

To '\o\en’d?g the orientodion of prism : “DO0R” Deviation opposite of base.

pose out prism in r'\gh’c eso’rrop‘\a Prism baxrs

mMoaddox rod test :
mMaddox rod : Red coloured strioted lens.
uses :

* To diagnose phoria. of far fixadion.

* moculor function test.

* To diagnose cyclotropio. Gn/ ex—cﬂc\ode\/\a’don). nMoaddox rod

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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examiner’s
view
e e Right eye Left eye
Potient’s
view
0 : —— No deviation
@ uncrossed diplopia
£sotropi
Lt eye Rt eye = OP‘OO
e Crossed diplopio
(exotropio)
Lt eve Rt eve
Tests for diplopio. :
l. Hess chout ¢
* Has concave lines (Amsler’s grid : Straight lines). = aam|

* used for diagnosing diplopia. (Amsler’s grid : Used. in T T T
mocular function tesb.

a. Lee)s sereen. Hess chart

worth 4 dot test:

Differentiates between
* @inocular single vision ®SV).
¢ Anomoalous retinal correspondence RO : Sensory adaptadtion to diplopio.
* Suppression : Adaptation to confusion. It leads to amb\gop'\a LoV with no

oo

organic couse).

Instrument ¢

Light screen with 4 dots ¢ | red, & green § 1 white.
Patient wears red-green glasses (Red over right ege).

worth’s 4 dot test

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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Inference :
L R L R L R L R
® oe o ) ™
ee®
™
O ® i ® i I
BV or ARC Diplopia. Right eye Lett eye
Suppress'\on Suppress'\or\
Titmus 5{45 test:
Test for grade 3 BSV (Stereopsio).
Depth perception seen i B3V is present.
Paralytic squint 00:44:40

Paralysis of 0m muscles d/t 3% 4™ or & cranial nerve palsy,

Feotures :
* C/F of all paralytic squint are opposite to the action of muscle paralyzed.
* Head posture adopted is the same as action of muscle pavolyzed.
* Diplopia. is in the direction of the action of muscle povolyzed.

I. Third cranial nerve paJ33 e
C/F : “Down 5 ouk eye’

Clinical features muscles paralyzed
Ptosis LPS
Hypotropio SR 510
exotropio MR
mMydriasis/Loss of pupiliary light reSlex Sphincter pupillae
Loss of accommodation reflex Ciliary muscle
Crossed diplopia

3. Fourth cranial nerve/Superior oblique palsy:
Trochlear nerve palsy.

Muscle paralyzed : Superior oblique.

c/F:

Intorsion absent exeyclotropio

Depression absent Hypertropio

Hupertropia. Tses on adduction/Opposite
Depression in adduction absent i p. 1 PP

qoze

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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* Heod posture :

o. Chin depression.

b. Heod filt towards opposite side.
* Vertical diplopio. on down goze.

m— Hypertropia. | ses on opposite goze
4 - :

/ = & A Lot/
: h ‘ Hypertropio | ses on opposite head it

LE 4th cranial nerve podsg/ LE S0 palsy

3. Sixth cranial nerve/Lateral rectus (LR) palsy:
muscle parodﬂzed : Loderal rectus.
c/F:
C &so’crop‘\a,
Le €30 deviation
® uncrossed d'\p\op'\a,
* Heod pos’cure : Face fum towards some

side os parodﬂzed muscle.

Q‘\Sh’c goze normal.
(Both the eyes move r\ormodlg)

Le®t gaze : Abduction absent in left eye

Le Gth croniol nerve podsg/
Le LR muscle pa135

Horizontal gaze 00:56:31

Horizontal gaze is controlled b5 :
. ¢/L Frontal eye field (Fep.
a.1/L Paro. pontine reticular formation (PPRP : Centre $or horizontal goze.
3. ¢/L medial longitudinal $asiculus (MLP.

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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example : — | e
Right FEF :

PPRF (Centre)

Left horizontal qoze

Lesion

Starts ok right FeF > /L (e goze palsy

l

Crosses over to le®t PPRF — 8500 o\ /1 (1004) goze palsy
l - c/L (e$D aoze
. . . Lesion 8
Left th cranial nerve nuclei ——» Right mLF === defect:
l J, * Intemuclear
Left b th nerve Right 3rd nerve ophthalmoplegio.
* m/C couse :
Le®t loteral rectus Right medial rectus multiple sclerosis,
Abduction of Le Adduction in Re

4

Left goze

Restrictive squint 01:01:50

Duane’s retraction syndrome ®rY):

c/F:
Type o. Limitodion of movement | b. Palpebral fissure closure
¢. Retraction of olobe
| Abduction During adduction
a Adduction During adduction
3 Abduction § adduction during abduction § adduction

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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Comitant squint 01:05:21

Constont deviation in all goze directions.
m/c presents as esotropio.

ESO%rop\a
v
v v
Accommodative Non- accommodoadtive
v
v v
Refroctive Non- refroctive
° D/t hﬂperme’crop'\a * esotropia (Neor > dish
(Mnemonic : <o hﬂper) * Rx: Spectacles, miotics
* Squint * sotropio. (Dist > (Pilocarpine)
near) v
® Rx: Spectacles Aka. essential infantile esotropio
Large angle squint — Suppression
of one eye — nmblgop‘\a
Management : Prevention of amb\gop'\a
b5 occlusion Jcherapg
Occlusion ’cherapﬂ :

For prevention of amblyopio.

Potch the normol eye.

Occlusion of eye for doys where X = age of the child.
Followed by occlusion of the devioted eye Sor | doy,

Myasthenia gravis 01:09:27

Clinical features :
* /L ptosis, worsens ok

Tensilon test :

o\ag end.
> D'\plop'\a.
J Cogan lid fwiteh sigr\.

Q'\Bhk eye p’cosis Ptosis improves on Inj
Edrophon'\um.

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023



OPHTHALMOLOGY REVISION 4

Lens : Anatomy & Metabolism 00:01:15

Parts of lens :

Equator

Acells (Area of active mitosis)

(Epithelial cells
me+abohcod\5 octive

Jon

E cells

columnar, actively
dividing and elongating
to form new lens fibers

|. Anterior capsule

a. Anterior epithelium
3. Cortex

Adult
Infantile
A, Nucleus Fetal 4.“"“
Embryonic (Posterior pole)
Least copsule thickness
Oldest fibres No epithelium posteriorly

21 um ——23 um

(Posterior pre-equatorial zone)
Moximum copsule thickness

|
17um (équator)

* Shape : Biconvex (Anterior surface : Flotter).

* Refractive Index RD : 139 (Moximum R : L4l in the centre of lens).
* Develops from surface ectoderm.

* 4 sutures : Fetal Nucleus; shopes : Y (Anterion), A (Posterion.

Proteins
\/ v
Woder soluble (80%) Woter ‘msoiub\e (ao%)
I
v v v Y v
o Cr 5ft0d\ms § Crystallins Y Crystallins  Urea. soluble urea insoluble
* Largest erystallins. Constitute Cytoskeletal proteins mie ak/
* Heot shoek proJre'\ns the mMoyor Vimentin, Filensin, Aguaporin O
found in lens epithelium.  portion (SS%) Phokinin
® Prevent denodurotion § l Relps
insolubilization of other Disruption leads +o madntain lens
crﬂs’coJ\'ms. cotoroct Sormodion ’cransparencg

Note : In cataract, water insoluble proteins 111 § water soluble proteins | |, |

Ophthalmology Revision « v1.0 < Marrow 6.5 + 2023
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metobolism in lens :
* 780 % : Anaerobic glycolysis (Since lens is avaseulan.
* <S%: Sorbitol pothwoy (Overactive in DM § galactosemio. — Catarach).

Acquired Cataract 00:09:30

A. metobolic Cotoroct
/% metabolic diseases.

Type of cotaract Features

l. Paroerhgroid ’ce’rang — Hﬂpocodcem'\a — Cotoroct.

a. snowlloke cotaract * Couse:dm %5pe l.
* Site: Cortical.
* D/t carbamujation of erystallins.

Note : Pre-senile cataract is d/t tupe & o,
myotonic dﬂs’crophﬂ, otopic dermaditis.

' Couse : golactosemio.

* Site : Posterior subcapsular.

* D/t deposition of substrate (Galactose) §
metobolite (galactitoD.

* Only reversible cataract (On treatment of
golactosemio).
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Type of cataract

Feotures

4, sunflower cotaract
r \
)

\ R .
sunflower cotaroct

hiF r‘\ng

Cause : Wilson’s disease.

Aiso, causes Kayser—Fleischer (KF) ring :

* D/t Cu deposition.

* Site : Golden—brown ring in periphery of cor—

nea (Descemet’s membrane).

* Starts superiorly — Inferiorly — 30°.

®*Seenin:
o. 100 % coses of neurological involvement.
b. SO% cases of hepodic involvement.

Note :
* Fleischer ring : Seen in keratoconus 4/t \ron
(Fe)/hemosiderin deposition.

® Pseudo-Fleischer r‘mg s Seen in hﬂperme’crop‘\a.

S. Christmas tree cotaroct

* Couse: mgo’con\c dgs’crophg.
* <ite: Posterior Subcapswar cotaroct.

6. Troumotic Cotaroct :

. Glossblower’s cotaract : D/t infrared rays — True extoliation of lens copsule.
Anterior capsular opacities : D/t lightning/electric shock,
2. Blunt trauma. cotaract : D/t fist/tennis ball njury.
* Site : Posterior subcopsular.

O Shape : Rosette shapeoL

4
Rosette shaped cotaroct

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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————— Active space ----- Blunt Ocular Troaumo/Contusion Injur q/ Closed Globe Injury
l. Anterior chamber (AQ signs

Hyphemo. (collection of blood in AC).
* m/C complication.3a

Q 6\660\\08 Srom mojor arterial circle o Iris.

B
. -
Rl

a. Iris s'\gr\s B

® |ridodonesis : Tremulous iris.
. \r\dod\ngs‘\s : Detachment of root of iris from

c\l\ar5 bodg — D—:\-.aped pup\\.

] \r‘\dod‘\ags‘\s

2. Lens s'\gns :

|
I ¢ Phocodonesis @ Tremulous lens.

® Rosette shmped cotoroct.

® VOSSIUS (ing Imprint of the miotic pupil on

VOSSiuS r'\ng

the lens surface.

* ectopia lentis : Subluxation of lens.

—_

Inferior ectopia lentis
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Blunt Ocular Trauma/Contusion Injury/Closed Globe Injury

4, Retinal/Fundal Signs

Cherrg red spoJc

° C,herrg red spot at macula. :
Deposition of Sluid/metabolites in gangfion
cell layer (&CL) — Loss of transparency.
Absence of gCL in foveola. — Foveola
remains transparent — C,herrﬂ red spot
seen.

trouma.

* Retinal detochment : Qhegma’cogenOus
(m/©), roctional.

* Commotio retinae : Pale, greyish fundus.

* Traumoadic optic neuropathy, resulting in 1°

* Berlin's edemoa. : Deposition of Suid d/t blunt |

optic a’crophg.
° Angle recession 8laucoma @° open ang\e

gloaucomo).
Couses of cherry red spot K
Cherry | Central Retinal Artery Occlusion (CRAO)
Trees | Trouma ®lunt)
Never | Niemann-Pick disease
arow | M1 gangliosidoses
Tallin | Tay Soch’s disease ) o

. &Mna ganglliosidoses
Sand | Sandhof disease j
mMud metachromaodic leulﬁodﬂs’crophg
O | Multiple sulfotose deficiency
§ &rime | Gaucher’s disease (Only Type &, not in Type | § 2)
(Least common couse )

Orbital Troumao.

m/C : Floor $racture ®Glow out Srocture).
* Teoar drop s\gn.
° Double d‘\plop'\a.

* Infroorbital nerve anesthesio.

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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C. Complicated cataract
Couses : “‘Umar’.

* Lveitis (M/0).

> mﬂop'\a.

.
.

) Qng\e closure 8lcmcoma,

® Retinitis pigmen‘cosou

Appearance : Breaderumb appearance, po\gchromoﬂdc lustre.

Site : Posterior subcapwmr.

D. Senile/ Age-related Cataract :

Age : SO - 10 years (mean : 6O 5ears>.

Oblique illumination on a slit lamp :

Posterior lens capswe
Nucleus
Anterior lens wpwle

-—Corneoa

S Bnterior chamber

Beam of l\gh’r

Types of Senile Cotoract

Feotures

I. Nuclear cotoroct

i Yellow coloured
nucleor cotaroct

| D/% nuclear sclerosis (Haxd cotarach.
c/F:
O Qe%lrac’corﬂ error : Index Myopia.
* Second sight phenomenon.
* Loss of vision : Lorsens during day & improves
ot n'\ght
* Xonthopsio : Yellow coloured vision d/% uro-

chrome p'\gmen’c.

a. Cortical (Per'\pherod)

cotoyoct :

Cuneiform codoyoct

D/t hydration — Formadtion of wodter clefts and

vocuoles (garliest change) — Lamellar separadion.

Loss of vision is more during night time.

S’rages :

I. Cuneiform codaract : Wedge shaped opacities,
m/c seen inferonasally,
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Types of Senile Cotaract

Feotures

Intumescent cotaroct

Argen’dmcm %ag Sign

morgagn\an cotaract

a. Intumescent cotoroct :

* D/t swelling of lens.

* m/C complication : Phacomorphic glaucoma. (@°
angle closure Slaucomo).

* Surgjical complication : During CCC, d/+t Tsed
pressure, on punc’mr'\ng the copsule — horizon-
tal linear tear (Argentinian flag sign).

2, Hﬂpermoecure/ mMorgagnian Cataroct :

* Liquefaction of cortex — Sinking of nucleus.
*m/c complication : Phacolytic glaucoma (a°
open angle 8\aucoma).

2, Posterior SubcapSuJar
(Cupuliformy cotaract

c/F:

Loss of vision (Near > far; more in daytime).
Moximum visual loss $or amount of opacity,
Glare : \nodoih’cﬂ to drive ok n\gh’c.

Couses : MNC Repo% GST.

* myotonic Dgs’crophg.

* Neurofbromadosis a.
* Complicated cataract,
* Rodiotion (X—ragg)

* Galactosemio.

* Steroids (M/0).

* Troumo ®lunb).

Note : Steroids cause (GTCS)

* Gloucoma d/t topical administration.
* (Cotaroct d/t systemic administradion.

4, Anterior Subcapsudour
cotovoct

Couses : “‘Arce

* Atopic dermaditis.

* Amiodarone.

* Chlorpromozine.

* Sold deposits.

* ARCS: Acute angle close glaucoma — Glau-

komSlecken.
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Surgeries for Cataract

00:44:25

ecCe (extracapsular cotaract extraction) :

Types of ecCe Site of incision Size of incision
Conventional Limbus 8-10 mm
Small incision cotaract Sclera (Sclero-corneanl
b mm
suroery (SIC) tunneDd
Phocoemulsificotion Corneo 3.2-2.3 mm

nMoR of phacoemuls'\-\?\coedon :

Piezoelectric crgs’cod Vibrokes — mechanical to—ond-fro motion.

Steps of Phacoemulsificati

on *

SL.No

Steps

Image

Side port incision : Using MvR/1S° blade.

L b
]

Continuous curvilineay capsworrhex'\s
(€O : Atter Trypan blue staining; Using
utrodo ¥orceps/ bent aks needle.

Main incision : Using a.3/3.8/2.3 mm

kerotome.

Hﬂdrod\ssec’don : To separoece capswe
Lrom cortical fbres.

A,
Optional step Hﬂdrodel'meoedon of
nucleus.
Nucleor fragmentadtion : Using phoco
- o9 9p

probe §/b irrigation § aspirodion.
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Intra. oculax lens (0L implantadion : In
emp’rg, capsvdcxr bag.

Femtosecond (10™°) Laser Bssisted Cotaract Surgery (FLACD) :
® uses Nd glass laser caus'mg pho’cod'\sruphon.
* uged for capsulorrhexis and nuclear ?—ragmen’coedon steps.

Intro—ocular lens

Types of 1oL : ~
Posterior chamber 10L (PCIOL) Anterior chamber 0L @C_‘/\OL)
Implanted in capsular bag, Implanted in anterior chamber d/+
damage to capsudar bag.
r
C-shaped %_ -~
haptic & iy
///—\
Opti a
J’\_—;
| S—shaped hap’c‘\c

Coleulodion of IOL Power “Giometr 'j» :

I heroecome’crg : Corneal curvoture meosurement.
& US& A Scan ¢ Axial length (aL) of eye (Normal : a4mm).

5. Formulae H Pio:w l:omlea A'ml/Posl Llens Retina Slcleva
® SRK-T
* Ho¥er @:1F AL < 34 mm OinaFa

i Ho\\ada& 18 AL > 345 mm ﬂ’

* Haigis-L Post refroctive surgery cases. JU M

1 1 1 1 1 1

Complications of cataract surgery : Use f scan
Operative Complications :
* Posterior capsular rupture — Vitreous loss (most serious).
* Uveitis-glaucoma-hyphema uem syndrome d/t iris chodfing by ACIOL.
* expulsive choroidal hemorrhage : Bleeding $rom choroidal ar’cerﬂ.
* Damage to superior rectus while passing bridie suture (during SICS/eCCe).
* Descemet membrane detochment :

Rx —> Descemetopexy (Reottochment by injecting air bubble or gas in AC).

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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Post-operodive Complications :
* Posterior capsular opacification (PCO)/Elschnig pearls (/0.
Rx : Nd YAG laser posterior capwdo’romﬂ.
* Retinal detachment.
* Irvin Gass syndrome (Atter 6-10 weeks) : Cystoid macular edema + Bullous

Kero@copoechg + Vitreous touch.
* Displacement of IOL :
o. Sunset syndrome Inferior subluxation.
b. Sunrise SBndrome * Superior subluxadion.  §
¢. Lost lens syndrome : Complete dislocadion. S
* Toxic anterior segment syndrome (TASS).
* Flat/shollow AC d/% :

o Lound leok. Posterior capsular opac'\?\codﬁon 3
‘a\schmg pearls

b. C\l\arg choroidal detachment.
C. Pup'\l\arB block Slaucoma,
a. mod'\gr\owc 8\mmoma,

&no\oph’chalm'\hs : ost severe.

Endophthalmitis 01:01:55

Suppurative inflammadion of all parts of the eye, except sclera.

m/C couses :
* Acute post-op (<7 do%s) : Staphylococcus epidermidis (CoN.
* Lote post-op (b weeks) : Propionibacterium acnes.
* Traumadic : Bacillus cereus.
* endogenous : Klebsiella, Candida.

Note : Roth spots (Hemorrhage with clear/ pole center) are seen in candida
endophthalmitis § sickle cell disease.

c/F:
* Symptoms : Pain, red eye, loss of vision.

* Signs : Congestion, hozy corneo, hypopyon (Pus in AC).
* Vitritis : Yellowish/whitish exudates in vitreous. gndopkha]m'mg
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mour\agemen’c :

Depends on se\/er‘\’c5 ot logs of vision.

Assess Vvisual ﬂcud’cﬂ

v v v
No perception of light Only perception Perception of hand

of liaht motion or better.

eviscerotion (Removal
of whole egeboJ\ Vitreous top

except sclero)

Immediate pars plana. Culture

\/i’crec’comg = et ntory Intravitreal ontibiotics
2 topical antibiotics.

Systemic antibiotics are not used, unless endogenws/ condidal infections are
present.

Congenital Cataract 01:08:25

Bosed on age of presentation

(<l yearn) L - Gl yean)
Infantile Cataract : N Developmental Cataract
* p/w Vitamin D de‘?\c\encg, con- | [T ypes :
genital rubella s5ndrome. I Blue dot/Punctoate cotaract : A/w
* ¢/F : Severe loss of vision d/t im- Down’s syndrome.
paired foveal Hixotion —— Amb\ﬂo— a. Posterior polar cotaroct :
pia. (Permanent loss of visiory. * D/t mittendor® dots (Remnonts
* M/C type : Lamellar/2onular cota- of hyloid ar’cerﬂ/ Tunica. Vasculoso
roct : lentis), primary hyperplastic persis-
a. Central opacity d/t tent vitreous (PHPV).
involvement of fetal nucleus. * Onion r'\ng/ whorled appearance.

b. Riders : Spoke like opaci’des.
* Rx: Immediote surgery (/% rigk

Onion ring / whorled
appearance.

ot amblﬂopio).

entral opac\’cg

- A o
Posterior polar cofaroct

Riders

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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————— Active space ----- Othel‘ COIlditiOIlS 01:12:25

zc’copia lentis
c/F:
O ngp’com : NoNo oculow

Lens (+ 16 D)

No lens (zero D)
d\P\OP\O“ upillary margin
* Sign: golden crescent

seen in puup\\\ar3 oreo. Iris

Couses : Blunt Trouma (M/C). Stretched zonules

Dislocoted lens

Syndromes ~ Lens dislocation
mMarfon’s syndrome Supero—temporal dislocation
Homocystinurioo i Infero—nasal dislocation
weill marchesani syndrome Anterior/Forward dislocotion

Lenticonus
COr\gen‘\’cod anomodg of the shape of lens.

Anterior lenticonus :
Couses @ “‘saw)’

* Spina bitido.

* Alport Sgndrome.

Anterior Lenticonus
O waarder\burg Sﬂr\drome.

Posterior lenticonus :
Couse : Lowe s5no\rome.

Posterior Lenticonus
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Tests for vision 00:00:20

Tests For far vision :
l. Snellen’s chart :
* Top most line : Can be read from (O m.
* pottom most line : Can be read $rom 6 m.
* Distance of tests : bm/ 20 feet.
Best possible Vision : 6/S > /b > 6/9 === /60 > $/0 > === 1/0.

Least recordable vision : 1/60. Snellen’s chart
<1/0 — Finger counting > Hand movements > Check for

perception of light (L.

Principle of Snellen’s chart : each optotype (Letter) subtends an ongle of S’ of
arc ot nodol point of eye when viewed from its respective distance.

a.Log choxt/| Bailey Love chart : For illiterotes :
®* zoch row hos S letters. 2. Landolt C rir\g :

° \Vision expregseo\ n \ogox‘ﬁchm values. side of the open‘mgs of the r'mgs.

- 4. Snellen’s € choyt: S .
HVZDS - Q - 0
~NCVKD 002 36E ITI
CZSHN D O Q=3
ONVER - 00 0C -4 x»33 W E
: Q0 Q0 O0OCO =5
KDNRO . :0CO000Q = 6 BsMME3
P\ . ;s PRERRE & K 2WamuwEe
- o"g;i"l :' i ooo0ccoos m ‘90 9 SEwWwWM3
2 i i : n B wueE3smume
Log chart Londolt C ring Snellen’s e chart
Tests done in infants/ very young children :
I. Optokinetic test : v 0L
* OKN drum : Based on size or number of chrips the -\ ~ B
child can see with movements. ' t
* Cofford drum : Based on the size of the dots. ‘

OKN drum  Cotford drum
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a. Preferentiol looking test :
* Infants pre?»er %o look ot striped potter.
* Test boased on thickness of potterns.

Teller acuu{g cords reeler Sroemgs
2. Cardi¥t acuity test : DitSerent shapes Preferential looking test

patterns (Used for preschool childrer.

Tests for near Vision :
used spec\%cod\ﬂ in people > 40 years old.

. Jaeger’s chart § &. Snellen’s near chart (Preferred) :
* Joeger’s chart uses Ji, Ja.
* Snellen’s near chart —> Nb %o N36 (Commonly used).

N ) . ., filled with a hardy race i
Tes’cmg distance : 45-2S em. i el el el
attack, they nged to yield

to the weight of the Roman
power, they soon, by a signal

Tests for contrast sensi’civ‘\’cB : L - J
Snell hart
* Cotoroct § old age : Loss of controst sens‘\’c\\/i’rg J neflents near char

before vision loss. -~ VRSKDR *
* Tests (CRAP &P : “ NHCSOK =
Cambridge test. Bailey-Love contrast chart, “ 8 C N CZvV ™
Regan chart. FACT chart. o |
Arden’s groding,

Pelli robson chart (M/c used. in Indio).

215 230

Pelli robson chout

Optics 00:09:50
Visual axis bisects the fovea. [nl\m
WAV 1 1

Optical axis

o}
pxes
* ANR : Optical/anatomical axis.
* OeNF : Visual axis. * Angle O : Angle between optical §
* pe: PUP\“MB oxXis (Oen’tre OQ PUP\D visual oxis.

* Angle K : Angle between visual § pupillary oxs.

\) Angle K — : Diagnosis of squint.
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Gullstrand’s schemadtic eye:

Ophthalmology Revision 5

Cornea

Lens

Anterior surface | Posterior surface

Anterior surface

Posterior surface

-S.88D
>/t divergence)

+ 4883 D

(mox power)

+42 D40 44 D

+1loDto+ 19D

Purkinje ‘\mages :
Shine \igh’c — 4 rellection images
I : Anterior surfoce of corneo.

a™ : Posterior surface of corneo.

Listing’s reduced eye:
Power of total eyes : S8b D.
Depends on

* Radius of curvature.

* Difference between refractive index § axial length.

QeSFrac’co]rB errors

2% : Anterior surfoce of lens.

4% : posterior surface of lens (Inverted).

\2

nMono—oculor

\ )
Sph|er'\cod Cg\'mdr'\cod
J J l

2

Binoculayr

® Anigeikonio

O Amsome&rop'\a

m50p'\a ngerme%rop'\a As’dgma’dsm
mgopia VS hﬂperme’crop\a :
Q) mMyopio Hypermetropio
Power of eye T (exial length T ceenin Buphthalmos) N
Imoge formed In front of retino Behind retina
Curvodur
(C,:)rf:e a; T (seen in keratoconus) J

Refractive index

of lens T (index myopio. - Nuclear cotaract)

\

N Anterior (Seen in
Position of lens ) ]
weill-marchesani syndrome)

Posterior

Rx (Glosses) minus (Di\/erg'\ng lens) — Concave lens

Plus glasses (C,on\/erg'\ng
lens) — Convex lens

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023
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m/c type of myopio. : Axial myopia.

Fundus signs ot po@cho\og'\cod myopio. :
Pa’cho\ogical/ degenerative myopia
— Axiol length > Al mm or myopia. Posterior
S’mphgloma
7 oD,
J Tempoml MBOPiC crescent.

* Foster fuch spots : Areas of sub
T emporod

mgopic
® Posterior S’cap\’\ﬂloma, crescent

retinal hemmorhage.

* Locquer cracks.

* T ‘\Bro\d fundus.
) Lacquer
Rx of myopio. : B

concave lens/contact lens.
Swrgerg :
I. Radial Kero&o%omﬂ : Per‘\pheml
cuts — Flotten the comeo. —
1, curvodure. Tioroid/
) ) Tesselloted
a.LASIK (Loser Assisted Insitu

fundus
keratomileusis) : ArF/excimer oppearence

loser — Photoablotion —
Flotten the cornea.

2. smiLe (Small Incision Lenticule
extraction) : Nd (Neodymium)

8lass loser — Piece of cornea cut — |, thickness — Flatten the corneo.
4. \cL (mplantable Collamer lenses) : Implanted in sulcus @etween lens § iris).
INTACS : Intra. Corneal Stromal ving.

Astigmodism (Cﬂl‘mdricod re¥rac’cor3 erron) :

v H :
i !
( | T\I .
||/1- AT % 11 S E—
| _—H‘i—‘q—"u
- O 0| ()
A B c D E F &
Vertical Circle of Horizontal
rays focused least diffusion rays focused

C»on%gum’don of l'\gh’c rays occuring Srom astigmodic surface : Sturm’s conoid.
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Power different in both horizontal axis § vertical axis.

F\s’cigmod"\sm
v v
Qegudour as’dgmofdsm : \rregudox as’dgma’dsm :
Two principal meridians Two principal meridians not
perpendicular to each other. perpendicular to each other.
v l v
With the rule :  Against the Oblique * Usually due to
Vvertical medion rule : Two principal corneal or retinal
is movre curved.  Horizontal  meridians not scorring.
l median is horizontal or
Rx with eylindrical  more curved. verticol.

spec’cacles/ Toric 1OL : l
180° : ¢ (Concave) : —

. Rx with eylindrical
90° : v (Convex) : +

spec{acles/ Toric 10L :
180° : v (Convex) : +
90° : ¢ (Concove) : —

Refroction :
Procedure of determining § correcting refroctive errors.
/) v
\] Y
Objective (Done by examiner) using Subjective
re’dnoscopg/ Shiasoopg/ Shadow test (Podient's 'mpudc)
v ONX
v ¥
mMonual Automoted refroctometers

—> Qefi\ec’r\ng mirror retinoscope
> Pries’dg Smith re’c‘\r\ogcope
= <elf illuminoded STREAK

Reﬂ\ec’c‘mg Pr\es’d5 Smith  STReAW
MIVror
Retinoscopy (Objective refraction) :

Dictonce of examination for re’r‘moscopﬁ Sl m.
Compaxing movement of retinoscope with red streok.

Red Reflex movement

v v v

Agouns’( re’r‘mogcope No movement of red streok with re’dnoscope

71D mgop‘\a Qe’moscopg value = 0. 41D mgop'\a or ame’rrop'\a
Qe?mc{'o% error: Myopia of ID. or Hﬂperme’crop'\a
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Correction foctors :
I. Distance of examination : C, = I/a.
a. Tonus allowance of cycloplegic drug (‘&speciod\ﬂ in

children to avoid accomodadion) : C,

C A’crop'\ne t
Trial § error method
. Cﬂc\open%o\oece 205

C Homo@crop'me 1 0.50

* Tropicamide : No tonus allowance.
Corrected retinoscopy findings RF) = RF - ¢ - C..
Preseription = Sphere (S)/cylindrical (- ok axis of S. D, cKeons oross

cgl‘\r\der test

Sulgjech\/e refroction : o \go

. Trial § error method. . \\ /// .
3. Refinement of cylinder : § {///

0

120

* Jackson's cross eylinder fest with - 05 D sphere/

As’c‘\gmo&‘\c Lan test

+1.0D cghr\der.
. As’r'\gmo@dc Lon test.
2, Refinement of Sphere :

o. Duochrome test (A colors) :

* Green better : Residual hypermetropio. : ‘

* Red better : Residual myopio. Duochrome test
b. Pinhole test (I o

* VA improves : Residual re?rac%org exror.

* VA reduces : Maculor diseases.

Accomodadtion : Pinhole test
Used for near vision (] power of eye.

Ciliary muscle \///

A+

Ciliary muscle
contracts

> C,'\hourU muscle contracts

Zonules g
> 20nules relox

All zonules

Stretched relax and curl
F‘Q‘k Tension in Anterior
anferir T Sunetwe <> power
lens rounder 6% fens /|

AP diometer T

\

Far vision Near vision
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Anomoalies of accomododtion :
l. Presbgop\a=
* Physiological change ( 40 yrs age).
* Difficulty in near work (nsufSiciency of accomodotion.
* Rx: Convex spectacles.
* Age 40 — 1 D (Bvery S years, the power by T 0S D).
* Maximum accomodadive power : +3 D.
a.Spasm of accomodation : Permanent accomodation — Permanent near

vision — Fayr vision lost — mimices mﬂopia — Pseudo MBOPia,

Cornea 00:54:06
Layers of cornea. : _— u
’. L= L Epithelium (§0-30 um) T =
g B R — Epithelial basement membrane i s
(D Laﬂerg _LBE\‘vman's ayer(s—k14 um) £ _‘7:" = " S
I Epi’chel'\um. ————— - -
—— e = )
a. Bowman’s \aﬂer. . - —————
pr— —— o ~ o
_— |- Stroma (400 ym) ——SESEEE—._—— =
2. Stromo. e
4, Duo’s loyer. - N = = -
S. Descemet’s membrane. — e
Dug's ayer (35139 um) I~ = g o -]
b. endothelium. 7 (e
I ‘z‘:p'\’che\'\um :

Non-kerodinized stratified squamous epithelium.
* Basal cells : Columnax —= Mitosis —= Regeneration of corneal epithelium.
* Superficial cells : Squamous cells with microvilli (Help in the adhesion of tear
K.
a. Bowman’s layer : Acellular layer — Cannot regenerate, heals by scar

formodion —= Corneal opac'\’rﬂ.

Types of corneal opocities :

Pupillary marain | Iris details Depth of involvement

Bowmon's and Super%ciod stromo.
Nebular visible visible (moximum Visual discom®ort) by
irreqular astigmadism.

macular Visible Not seen < 1/a stromo.

> 1/a stromo. (Densest —
Leucomo. Not seen Not seen

Moximum Visuol 10s).
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2. Stromo :
* Thickestlayer. ¢ m/c collagen type : Type I.
* Cormneal ’cmnsparencﬂ b5 8\3003amir\08\5can3 (Keroton sulfote).
4. Dua’s loyer : Strongest cormeal layer.
S. Descemet’s membrane :
* Cormeal regeneroﬁdon.
* Schwoalbe’s line : Peripheral fermination of Descement’s membrane.
(. endothelium :
* Functions : Cormeal metabolism 5 cormeal transparency (T\Sh’cjunc’dor\s).
* Corneal endothelial cell count : Done bg specular microscopy
(N =3400-3000).
® 7 S00 10 < 3400 : Corneal compensation bg po\ﬂmega’ch\sm and
polﬂmorph'\sm.
* £S00: Comeal decompensodion.

Special Investigations 01:00:38
Pachymetry : Q
measurement of cormeal thickness (N ': 0.5-0.6 mm).

Keratometry : %

mMmeosurement of cormeal curvature.
Cormeal curvoture is d‘\rec’dg proportional to its power. Keratometric mires

T¢ opographﬂ :

exomination of corneal surfoce with placido disc.

Stains of cornea:
Fluorescein s’codn'\ng :
* Dye: Orange color, Fluorescence : green color.
* Stains areas of broken cormeal epithelium Base of corneoal
ulcen).
* Con be used in oldman’s applantation tonometry, fundus

Sluorescein angiography (FFR, diagnosis of dry eye.

Rose %ngod stain ¢
°* Stainis pink in color.

* Stains necrotic devitalized tissue (marg‘ms of ulcer).

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023



Ophthalmology Revision 5

Lissamine green stain
* Similar to Rose Bengal stain, stains conjunctiva also.

* Used fo diagnose dry eye (Conjunctival xerosis).

* <afer and less toxic thon Rose Bengal stain.

Corneal Ulcers 01:05:45

Loss of epithelium (Abrosion) + Infiltrodion of underlying stomo :

reroditis
v
v v
Ulcerodtive Non ulcerative

v v v
Infections Troph'\c \d'\opo@chic O Super%ciod punc’coece keroditis
* pocterial ® exposure nmooren’s O Pho’co—oph%hodmia
°® Viral keroaditic ulcer
O Fungod C Neuropamlﬂ’c'\c
® Protozoal
O Sﬂphi\i’c'\c

Bocterial corneal uleers :
mM/C couse in India : Pneumococcus.
Clinical features :
* Hypopyon (mokile, sterile) corneal ulcer + Uleus serpens.

* Wreath pattern ulcer @y Nocardio, in troumodic coses).

Wreoth pa’c{em ulcer

Organisms that can penetrate intact cornea (High Level CNS)
* Haemophilus aeggp’c'\us.
* Listeric.
* Corgnebac’cer\um diphtheriae.
* Neisseria gonorrhoea, Neisserio meningjitidis (M/C couse).
* Sh\gel\a,

mManagement of bacterial corneal ulcer (832) ¢
. Serape the base of uleer.
3. Send for @ram staining § culture.
3. Start fortified topical antibiotics + Supportive theropy (Atropine).
Steroids are contraindicated.
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Fungal Corneal Ulcer :
m/C cause : Aspergilus Filamentous fungi with septate hyphae).
H/0 trauma with vegetative moteriol.
Sﬂmp’coms ¢ Almost absent.
S'\gr\s :

. Feathery margins of ulcer.

a. uoesse\5 iMmMune (ing,

2. Sotellite lesions.

4. Hypopyon (thick, immobile asterile pus). Wessely immune ring
DOC ¢ S% Ma’camgc’m eﬂedrops.

Herpe’c’\c Keratitis :
8’:\0\055 : Herpes s'\mplex Virus.

untreated untreated

Super‘?\c\oJ punctote Dendritic ulcer
keroditis

EP\%hehod lesions.
Rx :
* 3% Aeyclovir eye ointment (S times a dag).

e\eogmph\c ulcer

* <teroids are contraindicoted.

Other lesions b5 HOV Keraditis
* Necrotising stromal Keraditis. Rx : Topical steroids +
* Disciform kerotitis/endothelitis (Type 4 HSRD. oral acyglovir
* metaherpetic keratitis : D/t $* cranial nerve polsy — Corneol anaesthesia
— Neurotrophic ulcer.
* Neuroporalytic Kerakitis : /% T craniol nerve polsy — No blinking
(Lagophthalmos) — exposure keroditis.

Acanthoamoeba Keratitis
Cause : Contact lens in contact with dirty wadker/swimming pool.
$5rrwp’coms : Severe pain out of proportion to the signs.
S‘\Sns :

* Ring shoped abscess.

* Rodial kerotoneuritis.
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Culture : Non—nutrient agor enriched with €. coli.
Rx : Polyhexamethylene biguanide (PHMB) 0.0a % or Chiorhexidine 0.0 %.

Corneal Dystrophies 01:18:13

. Opaci?»ﬂ‘mg disorders. * U(Suod\g biloteral.
. Mon—in%mma’rorg lesions.  ®  Autosomol dominant disorder.
* Progressive. * fAoe: I* t0 a™ decade.

gpitheliol corneal dystrophies cmy) :

m/c cormeal dystrophy,
Cogan’s ep'ﬁchehod basement membrane o\gs’crophg.

Non progressive, d/t kerakin

nmeesmonn epi’chel‘\al dgs’crophg. oene nuon.

Lisch epithelial dystrophy Ad/X-linked dominant.

Stromal cormeal dgs’crophies g

Lattice corneal Seen in 70-90 years of age.
dystrophy Amyloid deposits (Congo Red stain).

sranular corneal | Hyaline deposit (Moasson Trichome stain).

dystrophy Hyaline + Amyloid deposit. L
nMoaculor Autosomal recessive. (iranudaf c_omem
opacities
dystrophy Leost common.
Keratoconus 01:20:05

Cone shaped corneo.
Signs of kerotoconus :

W

. MuNson's sign 3. Rizzuti’s sign (Arrow head of

& shaped indentotion o \igh’c over the nasal por’dor\ ot

lower eyelic s
S. Fleischer’s ring
3. Irrequlay astigmadism. b. Oil droplet reflex on oph’chodmoscopg
4, VOg’c’s strioe. 7. SCISSOring reflex on re’c\noscopg
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10C ¢ Corneal ’copogmphﬂ.

Rx :
°*  INTACS : Intracorneal stromal r'\ng segmen’cs —

Floftening of cornea.
* Rigid contact lens. INTACS
*  teratoplasty (Corneal transplantodior.
*  Corneal collagen cross-—linking by riboflavin and UV A radiokion (/¢ done).

Band Shaped Keratopathy 01:23:13

=3

Whitish deposition of colcium in Bowman’s lager of corea.
Treodment : Chelokion with eDTA.

Arcus Senilis 01:23:42

Perilimbal opaque ring,.
D/t deposition of lipids.
Lucid interval of Voot : A clear 2one of cormea between arcus §

per'\phe@ of the ringy

Sclera 01:24:26

2pisc|eri’cis ve Scleritis ¢

A gpiscleritis Scleritis
_ Inflamnodion Superficial vessels Deep vessels
A Hue Reddish Vioclaceous
Pain minimal pain Deep seoted, severe
Phenylephrine Blanching No blanching
A/w systemic conditions
Couse \diopodthic
(Rheumodoid arthritic)
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gpiscleritis

Sceleritis

Congestion 1 ofter the usoge

o? pheng\ephr‘me/ odrenaline

eyedrops d/+ vasoconstriction.

(scleromalacio. perforans) :

Mecro’dz\ng seleritis with

no

inSlammaodion ond pain.

Seen common\g in RA.
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Ophthalmology

OPHTHALMOLOGY REVISION 6

Glaucoma 00:00:15

Optic dise changes are characteristic § progressive.
visual feld changes : Irreversible.
Risk factor : 10P (ntrooculor pressure) —> mMay or Mmay not be raised.

Cornea

- Anterior
chamber

Posterior
chamber

tharg processes Angle of anterior chamber/rido-cormeal omg\e.
(site of outSlowy)
Types of outSlow :
. Trabeculor outSlow (90%) : 10P dependent.
3. Uveoscleral outSlow (0%) : 10P independent. (Occurs in suprociliary space).

Types of Glaucoma.:
x Angle closure glaucoma. (ACS) | Open angle glaucoma. (OAS)
Pathogenesis | Iris is pushed forward — Blockage of trabeculor
| & Angle gets closed. meshwork.
| AC Depth Small. Large.
Investigations in glaucoma 00:00:15

.. Optic disc examination done using :
* Direct ophthalmoscope.
* Slit lamp biorn\croscopg along with +90 D
convex lens.
* Confocol Scanning Laser Tomography,
* Spectral Domain OCT.

i
| =
N (]

Op’c‘\c disc examinadion.
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a. Per‘\me’crg : Visual field examinoadion.

* Shape: Hor‘\zon’cod\ﬂ oval with an infero—nasal noteh.

* 4D plot of 3D visual feld : Isoptre.

* Visual field : moaximum Gemporal § minimum
(superior).

* Distance between fovea § blind spot : adD G,

* Types of perimetry :
. finetic : goldmann perimeter.
b. Static (done c\‘m‘\cod\ﬂ) : Humphrey field analyzer
(HFR), Octopus, Dicon.

visual field result of HFA
2, Tonome’crg : IOP meosurement.

° Indentotion ’conome’crg :
I. Schiotz tonometer.

a. Rebound fonometer : Choice in self measurement.

* Non contoct ’conome’cr5 : Choice of sereening in comps.  Rebound tonometer

C App\oma’don Jconome’crﬂ 2 LIorks on Imbert Fiek Low

(Pressure = Force/Area applanated).

Applanation tonometers :
o goldmann’s (gpld standard) :
* Blue light illumination used.
* Fuorescein dﬂe staining done.
* Slit lamp : Applanation tonometry rings T
r‘mgs).
b. Perkin’s Tonometry : Hand held instrument
(choice in children/ 0T/ Anesthesized patients).

Goldmann’s fonometer.

¢. Mackay marg Choice in irreqular
edemotous cornea.

d. Pascal tonometer : Choice in post LASIK cases.
(As thin cornea. — False low 10P).

4. gxamination of angle of anterior chamber : AT rings.
* Van Herick’s method (slit \amp) : Measures ratio of peripheral anterior
chamber depth (PACD) to corneal thickness (CT
o. PACD =CT ﬂngle is open.
b. PACD < 1/4™ of CT : Angle is closed.
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* Obligue Hlashlight test : Toreh light is Slashed from temporal side.
o. Nasal side illuminotes : nng\e is open.
b. Nosal side shows ec\'\pse s'\gn : nngle is closed.

* Gonioscopy : Best method.
Types of gonioscopy *
o. Direct : Koeppe, Swan-Jacob (used in infants, OT eto).
b. Indirect : 2eiss 4 mirror, goldmann’s 4 mirror.
Principle : To overcome total internal reflection.
Contraindicated in o dilated pupil.
Structures seen in ang\e :
Cant : Ciliary body band (Posterior mosh.
See : Scleral spur.
This : Trabeculor meshwork.
4uls : schwalbe’s line (Anterior mosh.

* Ultrasonic Biomicroseopy e

° Anterior Segmen’c op’c‘\cod coherence ’comogmphg
(AsOCT.

2ei8S 4 mirror Son‘\oscope

Primary open angle glaucoma 00:23:18

Cafenie S\mple 5\ ol Note : genes involved in PORG.

Qge 7SO0 5ears.

* WOR 36
Sﬂmﬁomsz * Optineurin
* Headoche. . mMyoc

* Delayed dark adaptation.
* Frequent changes in presbyopic spectaces.

Sisns Z
* 0P »al or difSerence b/w two eyes »Smm.

Optic dise signs * Loss of NRR + Vertical cupping

o Loss of Neuroretinal rim (NRR) @ inferior.

b. Vertical cupping (Cup Dise (CD) ratio 0.5).

¢. Bayonetting sign : Double angulation of blood
vessel.

d. Laminor dot sign.

eagone’c{‘mg s‘\gn.
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e. Peripap\\\arﬂ A’crop\rB :
i. Alpho. 2one (spec'r?\c Sor 8laucoma).
. Beta z2one : Aka ’cempoml mﬂop'\c crescent.

visual field changes :

O \sop’cre contraction loss — Per'\pherod visual field loss — Ebar'mg of blind spo’c
loss — Paracentral scotomo. — Siedels scotomoa. (comma shapecD — Bjer—
rum/ Breuote scotomo. — R'\ng/ double arcuote scotoma Roennne’s central

or per'\pheroJ nosal s’cep — Central visual loss — T emporod Vision loss.

<«— Pavacentrol scotoma

Siedels scotoma. — >

Arcuote scotomo/

Qjerrum scotoma

Roenne’s Nosal
step defect

vicual field changes

mManogement :
Conservotive (Mainly topicoD.
PaFa odpha Beta Blockers nlpha ngon‘\s’cs Carbonic nnhg—
analogques (DL ¢ drase Inhibitors
Lodanoprost Timolol &b agqueous | Apraclonidine d aquUeous Aeetozolomide
(1" uveoscleral secrekion). secretion + | trabecular <O”|5 Orab.
outSlow. outSlow).
erimonidine (only \ aqueous
secretion).
Side efSects : Side effects : Side effects of Apraclonidine : | -
I Hyper l. Corneal l. &53\‘\0\ retroction.
p'gmen’co&'\or\. Anoesthesio. 3. mgdr\as’\s.
a. H5per+r\chos'\s. a. NLD b\oc\ﬁage. 2. Follicular conjunctivitis.
2, Cgs’vo'\d mMoculor 3. lepharo Side effects of Arimonidine
edema. (CM®). Conjunctivitis, | (crosses 621 :
4, uveitis. l. Drowsiness.
a. Depress\on.
2. npnea.
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Surg'\cal Treotment :

* Laser Trabeculoplasty : Argon laser or $requencg doubled Nd Yo laser.

work \oﬂ Photo coagujoedon.

TOC for prophﬂloods.
° T mbewjec’comg.

°* Non pene’croedng Surger'\es : \/'\scocanalos’comg/ sc\ereo’comg.

* SETON surgery (implantation of drainage device) : Resistont glaucomo.

* MIeS : istent (smaller drainage deviceo).

Primary angle closure glaucoma

00:34:33

Peute presen’ccx’don.

Seen in young odults.

Couse :

Sﬂmp{toms :

extreme headache.

e
S 7

==
—

P> &ﬁ%

* Distorted vision (hazg cormeo).

* Painful red eye.

C Vom'\’dng.

- I . S Pup'\l\arg block.

L — Iris bombe : (convex iris).

Iridotrobeculocorneal contact

* halos (corneal edema. — Prismadic dispersion of hgh’cs).

S'\Sns 9

l. 80\‘\{336 s‘\gn : Shadow over nasal iris.

a. VOSJ()S triod.

i Iris a’crophﬂ.

ii. Cotoract : gloukomSlecken (anterior subscapular cotorach).

iii. Pupil : Fixed, mid-dilated 5 vertical (d/+ posterior synechioe).

2, D\Si’coJ ’conome’crﬂ : Rock hard eye.
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RX:
°* DOC : WV mannitol > P'\\ocarpine.
* TOC :Laser Iridotomy (between 1’0 clock to o clock).

Loser '\r‘\do’comg

Congenital glaucoma 00:40:27

Type of open ang\e Slaucoma.
ongset : <3 years ot age.
Signs : Haab strio, buphthalmos, hazy cornea (earliest sign).

eupﬁ’chodmos
Blue sclero.
‘&nlarged eﬂebal\

| (corneal diameter > 12 mm).

Hoab’s strioe

RX :
°* TOC: Tmbecudec’rom5 + Trabeculotomy

* No ha25 corneo. : aon\o’romﬂ.

Secondary glaucoma 00:42:16
Secondourgi glaucoma

Pseudoextoliotion Lens induced p'\gmenmrﬂ

glaucoma Slaucoma 9\aucoma

l

* m/c cause of a° ORG,

* more common in : Myopic, moles (50un3).
° S‘\Sns P o Tourge’c sign.
b. Frocks (makes mydriasis difSicuo.

o

- Targe’c s'\gn Fnocks
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----- pctvespace OPHTHALMOLOGY REVISION 7
Retina 00:00:14
Londmaoyrks : Temporal side Nasal side
I Op’c‘\c disc.
a. Op’c‘\c cup ok center. mMaculo

2. Blood vessels are S’(rojgh’c ot nasal side.
4. Blood vessels form an arce ot femporal side.
S. Mocula/Soveo. : Avascular,

H'\s{tologij : |
l. \nternal \'\m'\’c'\ng membrone : Innermost. et e m
a. Nerve fiber layer (optic nerve). v R L
3. angfion cell layer (6CL) : more nucle &CL
are found (3™ order neuron). Losnd jomlacicoe """‘ IPL
4. Inner plexitorm layer (PL) : To form o | e & INL
synapse between GCL § INL. oPL
S. Inner nuclear layer (INL : Bipolar cells | ONL
(@™ order neurom). | Rods § cones
6. Outer plexiform layer (OPL). 25
7. Outer nuclear layer (ONL,
8. external hmi’c‘mg membrane.
9. Rods and Cones (¥ order neuron).
10. Retinal Pigment gpithelium R :
Outermost laﬂer.
Ganglion cell MPUISE | erve fberFOMS Optic nerve
Investigations :
1 % a. Direct § indirect ophthalmoscopy : examination of fundus.
Direct ophthalmoscopy Indirect ophthalmoscopy
external lens Not required Required (+30D convex Lens)
Distance Close to patient’ eye At an arms length
Type of image Virtual § erect Real § inverted
Brightness Not as bright eright
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Hozy medio Not possible Possible
moagnification ISx (Smaller areo). * 2x with +30D lens.
(< 1/ areo). * Sx with +14D lens (Larger
areo).
Areo. * Posterior to equator. * Retina visualized anterior
* Central Fundus. to equodor.
* Optic disc § maculo. * Peripheral fundus.
* Field of view : Smaller. | * Ora serrado.

* Field of view : Larger - 4S
degree with +30D lens.

Fundus Fluorescein Angiography

3. Fundus Fluorescein Angiography (FFR) :
used to d'\agnose :
l. Vasculay disorders (Lea}ﬁage or bloclﬁage of dge).

3. mocular disorders (Maculae appears bright; due seen). ==

|

Leokage of dge mMocular disease Vvoscular disease
(®lock of blood vessed

4, \r\o\o%om\r\ Green Qng\ogmuphﬂ dcen ) ¢ used o visualize collateral circulodion.

S. Opticol Coherence Tomography ocm :

®* The outermost laﬂer is red in colour (Retinal pigmented epithelium).

®* Foveoa Q;PP@CX(S NL ONL GCL NFL

like o depression. = 2 : RS e . ‘Z 1

RPe

Choroid

Always while ing an OCT - the layer - RPE - is Red in colour and fovea appers like a depression
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b. B-SCAN USG :
Done or\\5 when there are media opaci’des (lens or cormeal opac'\’c‘\es).
* Vitreous : ngerechoic.

* Retina § choroid : Hypoechoic.

Normoal & scon Retinol detochment  Vitreous hemarfhage Choroidal melonoma
(Collar stud/mushroom
appearance).
. glectroOculogrophy (0 : Vitreous hemorrhage

. S’cano\‘\ng potential of the retino. * MCC overall : Diobetic re’dnopaﬂwﬂ.
° Detects or\\ﬂ outer retinal poecho\o% * MmCC in young odults : Blunt troumo.

oS it Ser\eroéces £rom a \aﬂers on\g * m/c recurrent couse : eale’s diseose.
(photoreceptors § RPE).

* measured by Arden’s rodio (Normal : »1.8S).

8. electroRetinogrophy (erey :
* Action potentiol ot the retina.

® : Bipolar cells
® Source : Pan retinal.
aroph of erR& : C:RPE
* A wave : Photoreceptors.
* B wave : Bipolar cells.
* C wave: RpPe.

n: Pho’torecep’cors

Retinoblastoma : 00:12:40
* Non hereditary (0% : unilateral (m/c type).
* Hereditary (40%) : Non Samilial or Familial (7%).
m/c Inheritance : Autosomal dominant.
Gene : R® gene located on 12914 chromosome.
m/c malignancy : PNET (Pinealoblastormo.
m/c secondary malignancy : Osteosarcomo.

Follows Knudsong’s & hit hﬂpo’ches‘\g (Loss of he%erozggos‘ﬂcﬂ).

Clinical feotures :

* m/C: Leukocorio. (White pupillary reSlex).
* 3™ m/c: Squint (Esotropio. Leukocoria.

Ophthalmology Revision « v1.0 « Marrow 6.5 + 2023



Ophthalmology Revision 7

e 2¢9m/c: Secondary glaucoma. with buphthalmos.
* m/c route of spread : Direct and ’chmugh the ophc nerve.

\n\/eshga’dons :
10C & X Qo%/ CT scan (Caleifed tumor).
&old stondard ¢ 6\0{335.

* Flexner Wintersteiner (FW) Rosettes.

Rx Calcificotions FW Rosettes
TOC : enucleation.
Chemotherapy with Carboplatin, 2toposide § Vineristine.

Macular Disorders 00:16:13

Tests :
Amsler’s grid : wa\@ lines (D\agnos’dc of maculoxr disorders). BRES
Photo-Stress test : DifSerentioke macular from Optic nerve H

NN

[

|

/
/7

1

1

|
disease bﬂ Photo Stress Qecox/erg Time (PSRT). H |

. ugh’c 1S shown on retino. HH

° Delaged regeneraion of cones — mMacular disorders. wawy lines

Central Serous Retinopathy (CSR) :
* Damage to RPE leads to Sluid collection in sub retinal space.
* Risk Factors:
* Steroids.
° Oush‘mg’s s5ndrome.
* Type A personodi’cg.
° Pregnanc&
* Treodment :
* Loser Pho’cocoogula’don.
* Verteporfin — PDT (Photodynamic theropy).
* Steroids : Contraindicoted.

Smoke stack s'\gr\ Nk blot appearance Fluid in subretinal space
(cs
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%s’co‘\o\ moacular edema. :

Fluid in outer plexitorm loyer.

Risk Sactors (RUN Sor PRIDE
* Retinitis pigmen’cosm

FFA : Flower pe’roJ
appearance

* Uveitis.

* Niacin/ Nicotine.

* Pg analogueg.

* RVO (Retinal vein occlusion).
* IrVin Goss sgndrome.

* Diabetic rekinopo@chg.

* gpinephrine in aphakio.

Rx : Steroids.
Age related macular degeneration Lote/advanced ARM
{ v
Dry (Non—neovoscular/ wet (Neovasculor/
Non-exudotive) exudotive)
| _C
& i \ R
aarB Intermediote Loke Chovroidal neovascularizodion

J
v l H o}rh
Drusen (eos'moph‘\\‘\c deposvcs) Geographic emorrnage

: : otrophy of RPe ¢
between re’?na% choroid. Y Rx  Anti VESF drugs -

v
Yellowish spo’cs on moculo

l

Rx : Antioxidonts

Intravitreal injection.
(Bevocizumolb, Ranibizumolb,
erolucizumalb, Allibercept.

orusen

Retinitis P‘\gmen’cosa :

* Triod: ony spicule
l. Bony spicule pigmentodion (Per\pherg). pigmentation
a. Woxy pole optic disc.

2, Arteriolor oftenuation.

* m/c fundal dystrophu, Retinitis pigmentosa

* m/c inheritance mode : Autosomal recessive.

* Dystrophy : Rod - Cone dystrophy — Nyctolopia. (Night blindness) +
Peripheral loss of vision (Doughnut Seotoma/ Ring scotoma/ Tunnel visior.
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* 10C : R& not normal (A wave not 8enem@c€oD.
* Rx: Not availoble.

Best’s moculor d}js’crophg g
Inheritance : Rutosomal dominant.
10C : e0& (Ardens radio is < 1.50).

ngpiroms :

pest's md
N .
Day blindness. L. Vitelliform lesion (Fried eqq).
* Central scotoma. a. Vitelliruptive lesion (Pseudo hﬁpopﬂon). I

S’cargard{:’s disease :

m/c hereditary juvenile macular

dystrophy — dystrophy of cones cells.

ngpiroms : ;
* Doy blindness/color blindness . gulvs eye opoech5 Dark/Silent choroid sign
* Loss of central vision (central scotomo.

Vascular Disorders 00:28:12

I. Diabetic re’cinopa’chﬂ :
* most important risk factor : Duradion of diabetes. Q
* Screening for DR : :

* Typel: Done ofter S years.

* Type &: Immediakely upon diagnosis. R e ey my

ETDRS (2arly Treatment Diabetic Retinopathy Study)
Classification :
. Proliferative DR : Neo vascularisadion.
a.Non proliferotive DR.
* zarliest is mMicro aneurysm.

* Hemorrhages : Flame shaped or dot § blot.
* exudotes.
* Cotton wool spots.

Rx of NPDR : &lycemic control.
Rx of PDR : exudotes
* Pan retinal photocoagulation (TOL) with argon laser.
° Anti VegF o\mgs.
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a. Hﬂper%ens‘\\/e re’dnopod:hg g

Keith Woagner Classificotion :

&l = Arteriolor ottenuation AV radtio 112,
G4 - Salus sign.

&3 - Copper wiring of arterioles :

G4 - Pap'\l\edema ond Silver wiring of arterioles.

“@ox” : Bonnet/Gunn sign.
“White arrow” : Flamed shaped
hemorrhage.

“‘Black arrow” : Cotton wool spots.

3. Central retinal artery occlusion (CrAO) :
-

N

Red oreo d/t Cherry red spot + FFA shows absence of due.
Cilioretinal artery supply Pale fundus Centrol retinal artery occlusion.

* m/c couse is otherosclerosis.

°* Fundus appearance Pole + cottle ’crucK\ng appearance.

° ‘amergenc5 Rx
* Ocular massage (dislodge the embolD.
* Decrease I0P by paracentesis / W mannitol.
* Vasodilation with sublingual 1sosorbide nitrate.

Tormodo 3plash fundus
4. Central Retinal Vein Occlusion (CRVO) :

< (crRvOD)
A | Non Ischemic stoge Ischemic stage
| D/t | Stasis — vasodilotation — | Damage to the vessel woalll.
Leakage ot Sluid
Signs | Macular edemo. Severe flame shoped Hemorrhages —

Tomodo Ke&chuup/ splash fundus.
Rubeosic iridis : Neo vascularigation of Iris

— 100 day &laucoma. (olso seen in PDR).

Rx Intro. vitreal Triameinolone | Pan retinal photocoaqulodion.
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Reﬁnopa’chg of Prema’cur'\’cg

Criterio. for sereening ¢

Ophthalmology Revision 7

00:38:35

* Preterm infonts born <24 weeks of gestational age.

° Birth we'\gh’c <1750 grams.

* Preterm infants 24-36 weeks of oge with risk foctors.

Screen'mg

v

Infants born > 48 weeks §
21300 groms

:

sereen first ofter 4 weeks

of chronologjcal age/ birth

y

Infants born < 48 weeks §
<1300 groms

:

Sereen within 3-2 weeks

o chronologjcal age/ birth

Rx : Loser pho’cocoagulo@don of the entire avoscular retina. upto orol cerrodo

(Diode-red loser : 810 nm wovelenath is pre¥erreo\) Or by lens-sparing

pors plana. vitrectomy (PPV) Sor Tractional RD.

Retinal Detachment

00:39:42

Rhegmoadogenous RD

Tra_c’donod RD exudotive RD

* Curtain %d\‘mg in front of

Syneresis (vitreous D/ static vitreoretinal | Local § systemic causes
liquefaction) — Retinal fraction. — Leokage of fluid into
breaks — Liquid Vitreous | No breaks. subretinal spaces — RD.
seeps inside retino. No breaks or 4raction.
ngp’coms : 35mp’coms : S5mp’coms :

* Photopsio. * Curtain falling in * Curtain falling in $ront
* Flooters. $ront of eyes. of eyes.

* &radual § painless * Sudden g painless

Convex surfoce.

eyes. vision loss. vision loss.
* Sudden % painless vision

loss.
Clinical features : Clinical feotures : Vvery mobile.

* Concave surface.

° Immobile retino.

Other feotures :
* Shafer’s sign (Tobocco
dust appeamnce).

° Mayrcus Gunn pup‘\\/ RAPD.

Other features :

* Shifting Sluid.

° Marcus gunn pup\l/
RAPD.

Other feotures :
° Mayrcus Gunn pup'\l/
RAPD.
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————— Active space ----- OPHTHALMOLOGY REVISION 8
Eyelids 00:00:18
Anod:oma :
The arey line divides the eﬂe\'\d into a ports
v
v v
Anterior lominoe : Posterior laminoe :
consists of skin (Thinnest skin Consists of tarsol plate (No
in the body), subcutaneous cartilage, only fbrous tissue)
tissue and muscles. and palpebral conjunctivo.

muscles of the eﬂe\'\d :

nuscle Nerve Supply Action, Clinical correlotion
Levotor polpebroe *  glevation of er evelid.
P pe Oculomotor nerve ] \ upP Yot
superioris . ®  Ptosis.
muller’s muscle Sympathetic nerve Sbers
*  Closure of eﬂel'\d
Orbiculaxis oculi Facial nerve o

Lagoph’cha\mos.

&lands of the eﬂehd :

Sland Type

meibomion 8\&1’\0\3
O modified sebaceous glands
&londs of 2eis

, Glands of moll modified sweat glands

856|'\d pa{:holo% :

E:Bel'\d

sy Salient feotures Image

* Lipogranulomodous inflommadion
of the meibomion gland.
* ¢/F: Painless upper lid swelling

Chaolozi
azion away Lrom the lid margin.

* Px:Incision and owre’c{age/
intralesional friomcinolone O. ml.
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eyelid
Yot Salient features Image
podhology
*  Suppurative inflammadion of the
lond of 2eis.
S’cﬂe 3 \
* Couse: S aureus.
(Hordeolum _ ) _
° ¢/F:Di%Suse pam‘?ud swelling and
externum) i . .
pus Pom’cs ot the lid Moy gin.
® Rx:Hot compression.
*  Inward turning of the eBelashes.
C Qub‘o'mg on the cormea. — Corneal
Trichiasis opacity, i not treated.
* Rx: gpilation, crgo’(herapg ok the
basge of the losh.
Digtichiosis Second row of eSelashes.
Modarosis Loss of ege\ashes
nw turni ¢ th
entropion nwora A rning 9 e
eﬂeho\ maygin
|
ectropion Outward furning of the egel'\d morgin
Tylosis Thickening of the eyelid margin.
Fusion of  and lower lid
nnlﬁgloblepharon on or uppe an eyt
marq\ns.
Fusion of bulbar and palpebral
ngblepharon on . . om pap
corl)unc’n\/a,
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COngeni’caJ p’cosis :
Prosis with absence of upper eyelid crease a/t
levodor poalpebrae superioris malinsertion £ lid lag.

Cx)ngeni’coJ p’cos‘\s

Treodment :

Treodment of congenital ptosis

mild ptosis and good levotor Lunction,

Fasanella sexrvot operodion
also done in ptosis d/+ Horner’s sqndrome. P

moderote p&os'\s ond fair levator function (3-4 mmy. Levator resection surgery
(elg_s}jow\cs/ everbusch)
Severe p’cos\s ond poor levotor Sunction Ga4mm. __Fron{'od‘\s shnq surgery

Surgery is done around S yeors of aoe.

Sﬂnmneho phenomenon :
Alo KNown oS Marcus Sunn_jow uo'\nmng sﬂndv ome.

Couse : Sﬂnlﬁ‘\nes'\s between ’cr\gem'\nal ond oculomotor nerves.

Proptosis 00:09:43

Protrusgion > al mm from the lateral orbital rim.
meosured bﬂ :
* Leudes exoph’rhalmome’cer.

* nertels exoph%ha]mome{er.

Hertels exophthalmometer

Special features of Various proptosis Couse
Proptosis that increases on bending Orbital varices (U/L, bag of worms like
_ Lorwoard/with Valsolva. manoceuntre consistency, phlebolﬂ'hs).

Prop+os\s exocerboted with upper orbital | h S
\ ap! ONQ0M o
respiraory tract infection grpneng

Proptosis thak T on crﬂ‘\ng/ straining * Children : Capillary hemangioma.
* Infants : encephalocoele.

Pulsadile proptosis Caroticocovernous fistulo.

Covoticocavernous fistula :

Biloteral.

Couse * Troumoa. (15%).

mM/C nerve involved, : Abducens nerve.

10C : Digital Subtraction Carotid Angiography OSCA).
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Uniloteral Biloteral
Adults arove’s diseose arove’s diseose
* |eukemio/pmL (Chloroma.
Children Orbital cellulitis

* Neuroblastomo.

Covernous Sinus Orbital apex
i Orbital cellulitis
thrombosis syndrome
Cronial nerves 0LV, Vv, Voand
_ W, WV, V, V. and V1. v "a I, W, IV ond VA
involved ¥ 8 V.
Starts WL, then be-
Loterality ’ u/L u/L
comes B/L.
+
Concuyrent

Comple’ce extermal

bth nerve earliest

(Al 3 nerves involved ’roge’(her).

oph’rhodmop\es'\a oflected. R
Cormeal anesthesiol + + =
LosS of vision - + +
edema. in mostoid N
region
Fever + headache + - -
S\js’cemic ond
Sgs’rem'\c ond oph’chodm'\c Oph’chodm'\c > Sﬂs’rem‘\c >
ophthalmic ?md‘mgs ?md’mgs occur s5s+em'\c Ophthalmic
together.
most ComMMoNs reloted to orbit :
m/c Couse

M/C cystic orbital lesion

ductal cyst of lacrimal glond.

M/ C eystic orbital tumor

M/ orbitol neoplasm (Pediatric age)

EP'\dermo‘\d ond dermoid,

M/ C orbital malignant tumor (Pediotric age) | Rhalbdomuyosarcomo.

M/ C orbital and periorbitol tumor in children | Capillary hemanaiomo.

M/C benign orbital tumor in adults

Covernous hemangiomo.

M/ C moalignant orbitol tumor in adults

& cell non Hodgkin’s lymphoma.

mM/C intrinsic laerimal oland lesion

Pleomorphic adenomo.
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m/c Couse

mM/C orbital metastasis (Pediodric age) | Neuroblastoma.

m/C peripheral neural fumor of the orbit | Plexiform neurofibromo.

* @reast > Lungs (most deoths).

mM/C primary source of orbital metostasis
primary sou \ ®| ¢ Neuroblastoma : Pediotric age.

Conjunctiva 00:16:50

HiS‘tO‘OSﬂ :
Goblet cells :
* Present in the conjunctival epithelium.
* Secrete mucin, which forms the innermost layer of the tear film.

Lgmphodr'\c drainoge :

In the eye, \3mphocdc drainage occurs only in the conjunctiva.
* medial : Submandibular \gmph nodes.
* Lateral : Preauricular ‘Bmph nodes.

Conjunctivikis :
Also known as eye S

C/F : Redness, painless, stickiness, irritation, ?ore\gn \ood5 sensadtion, uooecering.
Note : Loss of vision indicotes corneal involvement.

S'\Sns :

Dischoxge :

Woadery : Allergy, virol infection.

Mucopurulent : Bacteriol and chlamydial infections.

sticking together of the eﬁelio\s in the morning and colored halos.

.

Pap‘\l\ae : - Follicles — Lgmpho'\d a%regoeres :

Hypertrophied vascular cores seen in wWhitish/' yellowish grey lesions. Seen in
bacterial infections and ch\er&vj. ch\amgd\od and viral infections.
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Chemosis : o Subcijunc’d\/al hemorrhage
gdema. of the bulbar conjunctival

Hyperemia. : Redness/ congestion.

Type of discharge | Inflammatory reaction | etioclogy
Popilloe Bocterio
nMucopurulent
Follicle | Chlamydial
Popilloe Allergic
Wodery oF 3
Follicle Viral
Bocterial conjunctivitis :
Type A Salient features
Acute mucopurulent | M/C due o S. aureus.

Also known oS hﬂpemcwce/ blennorrheo.
Couse : N. 8onorrhoeae.
c/F:

C O\/erhang'mg ege\'\oL

* Copious d'\scharge.

* Preauriculor lymphadenopadhu.

Acute purulen’c corzjunc’d\/'\’c‘\s

Acute membranous
. o membrane bleeds on removal.
cor])unc’c\\/\’c\s

Acute pseudomembmxwus membrane does not bleed on removal.
conjunctivitis

* Aka diplobacillary conjunctivitis (moroxella
oxenfeld.

Angular conjunctivitis * pflects lateral canthi

°* Rx: Te’rracgchne ointment and zinc eye
drops.
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_____ Active space ----- Czh‘&.l'ﬂ\ljdl&] QOqunC)CiVi)C‘S 3 00:24:00
Chlamudial conjunctivitis Serovars
Adult inclusion conjunctivitis D-K
Trochoma A B, 8o, C

Oph’dnodm'\a neonatorum * DK
* Other causes.

Trachoma : .
Trachomao -
Also known as eqyption ophthalmio. K
Spread (FFP) Finoer, Ay, Fomite. _\
* S0go grain Lollicles.
Clinical s‘\gns :
C Pap\\\ou
) ) Inclusion bodies : Cﬂ’coplasrnic Halberstoedter
D\agr\OS\s )
Prowazeke bodies.
SAFe s’rrodce% :
* &% Surgery Lor inturmed eyes.
Treodment ° 1 Antibiotic (ﬂzi’chromﬂc‘\n).
| * F: Focial cleanliness.
|
Al * ¢ environmental change.
DoC Azithromycin | g single dose.
Blindness ‘\r_w_{—_rachoma Due 1o corneal opacity.

Eve Iy ons

Herberts pits : ArlYs line : Ponnus :
Seen ot limbus. Line of cicadrizotion. voscularizodion of cornea.

Oph’chodmia neonatorum :
Corl')unc’c‘\\/i’c\s in neonate.

Onset (Hours ofter birth) Couse
within Srst 6 hours Chemical (Silver nitrate) conjunctivitis.
34-48 hours (most severe) N. qonorrhoeoe.
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Onset (Hours after birth) Couse
a-s days Other bacterio (Gram +ve > gram —e).
S—7doys HEV-I\.
> 1 week (most common) Chlamydio. trachomadis (-¥).
Prevention :

Crede’s method (Not used now) since the dmg Lor this method is silver nitrote.
&rﬂ%hromgc\n eye ointment in the neonate’s eve.

Viral Conjunctivitis : 00:27:37

Viral cor\\junc‘d\/\’ds

* gpidemic Kerotoconjunctivitis.

Adenoviral
enovir *  Pharyngoconjunctival fever.

®  Picormavirus.
Acute hemorrhagic/Apollo conjunctivitis (M/C) | ¢ Adenovirus type Il
: PACE *  Coxsackie Ra4.
° ‘&n’cerov'\r_us type T0.

HSV cor\\junc’r‘\\/\’ds

nmolluscum con’caq'\OSum corl')unc’c\\/'\’c'\s

Allergic conjunctivitis :
* Seoasonal
* Vernal kerofoconjunctivitis (Spring cotarrt.
* Atopic kerotoconjunctivitis.
° Giont pap\\\ourg conjunctivitis (mechanical irritotion due 4o contact lens use,
suture protrusion in the eye or il-fitting prosthetic eye).
° Phlgc’cer\udar conjunctivitis.

vernal Kerakoconjunctivitis/ Spring cotarrh :
m/C in boys (s-1s years of age).
ngersensm\/ikﬂ +5pe | > a.

Ropy discharge (moxuwell-lyon sign). Horner Tromtos dots :
" 7 gosinophilic deposits of the limbus.

Cobblestone popilla Pseudronkoxon

Treodment :
DOC : Olopatadine (Anti histamine + mast cell stobilizer) + T opical steroids (aiven
in acute exacerbations/initial treotment).
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P‘ter%“\um : 00:31:33
A triangular grouwth of conjunctiva. over the corneo.
Couses :

* Limbal stem cell deficiency,

*  Ukroviolet roys.

* dust, heat.
Can cause Visual defects by astigmadism and
obstruction of visual axis.
Treodment :

® exeision.

O m'\’comﬂc‘\n—(‘,/ au’cogm%ng to pre\ler\’c recurrence.

Uveitis 00:33:50

InSlammaodion of the uveo.

Intermediote
Anterior uveitis N . Posterior wveitis Pon wveitis
uveitis
Iris + Paxrs plicata Pars plana Choroid + Retina All parts involved
Couses:
O & thetic
Choroiditis/ gmpochen
) N N ) o ) oph’chodm\’ns.
\no\ocgchhs Pars planitis chorioretinitis/reti- )
. ° VOg’r Hoganagx
nochoroiditis
Horoada SBndrome.
sﬂmpa’che’c\c oph’chodm\’ns -

Couse : Traumo.
Involves the non traumodic eye.

Prevention : enucleotion of the troumodic eye within 14 daﬂs.

Anterior uveitis :
Involvement of iris and pars plicato.
C/F : Pain, redness, loss of vision, lacrimadion, photophobio.
S‘\Sns :
Keratic precipitates :
o. Mutton fot keratic precipitotes
Deposits on the corneal endothelium, m/c seen inferiorly in

nMutton fot KPS

Artls triangle, in granulomatous uveitis.
b. Fine granules : Non—granulomodous uveitis (Reloted o HLA B-aD.
c. Stellate : HaV wveitis, Fuch’s heterochromic '\r'\do%c\ms.
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Iris Nodules :

Hoep’s nodules : Busacco nodules : | Berlin’s nodules :

Iris nodules seen ot the Seen ot the stromal Seen ot the angle of
pupillary margin. surfoce. onterior chamber/

per\phe@ ot iris.

Acute cases Chronic coses

Posterior sunechioe (Adhesion between ilory morain and the
Miosie. J pupliaty fafg

lens), causes irreqularly dilated pupil, known as festooned pugpil.

Aqueous cells : Marker of disease activity,
Aqueous Slare : earliest sign of anterior uveitis
(Tyndall effect/Brownian movement.

Occlusio pupillae
Seen in severe wveitis, where a membrane covers the

pup\l. Festooned pupil
It con lead to gecor\darﬂ omgle closure glaucoma.

Treodment :
Topical steroids (Taper'mg should be done).
Atropine (mﬂdr'\o&\c ond LﬂC\OP@g\C).

Complicotions :
.. Band shaped Keroﬁcopo&chg.
a. Complicated cotaroct.
2. gloucomo :
. Secondar5 angle closure glaucoma. : Due to posterior SSnechiae Sormadion.
° Secondar5 open angle glaucoma :
a. Due to trabeculitis.
b. Lotanoprost is contraindicated in this condition.
¢. DOC : 0L agonist/ dipivetrine.
4. Phigis bulbi.
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Intermediote uveitis :

InSlammadion of the pars plana.

Snowballs

LeaKage of cells in Vitreous — Appear white in colour (Snow balle) —
SnowbanKing of '\nfé\amma‘corg deposits

m/C couse of loss of vision : Cystoid macular edema.

Treotment :

Periocular steroids 8Nen.
Steroid injection in the pourabulbour/ sub Tenon space

\ No response
|

\/
Sﬂs’cem'\c steroids

lr\Jo response

immunomodulator ’cherapﬂ

lr\Jo response

Pars p\ana \/\’crec’comg

Posterior uveitis :

m/C couse : Toxoplasma. chorioretinitis.

Punched out scar Headl'\gh‘c in %8 appearance
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