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LAYERS AND STRUCTURE OF EYEBALL ----- Active space -~

Basic Anatomy of Eyeball 00:01:05

Shape : Aspherical (Oblate spheroid)
volume : & ml

Roo%

Site : Orbit ('bO'ﬂB CQSQD Loteral wall medial wall
Axial leng’ch/ Anteroposterior diameter : a4 mm (a.4cm) —
Orbit con’tmnina egeball
Loyers
Outermost middle : uveal froct Innermost : Retina.
| * Parts (Anterior to posterior) Neurosensory
; l o Irig layer
Anterior I/th : Cormea Limbus Posterior S/kth : Sclera b. C’““_"*" Y body * Present only
* Transparent * Corneo-scleral * white (opocue) & Choroic posteriorly
* Convex shoped junction * Covered by conjunctiva. © Vaseular Layer
* Refractive power (’crmsparen’c MUCOUS
present membrane)
—— Limbus
Iris ceiet el
Pupil cornea
nngle oF B Brterior chamber (AC) :
Cormea. between cornea. and iris | Anterior segment (e :
[T plicata, Containg aguecus humaouyr
(pleated) Posterior chamber (PC)

Sclero
Ciliary b0d5 Z;T;:)Fﬂm
. Qelahvehj
I oxvascular

Posterior segment ¢ Contains vitreous

Choroid, = 1% Hyeluronic acid
- gel-like consistemH
Retina

Structural anatormy of eyeball
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Basic Anatomy of Eye

Agueous humouy
* Fluid secreted from ciliary processes  * Agueous outSlow :

* Rote of secretion : 4.2 UL/minute 045 UL/min/memn Hy
* Function : exerts Introoculor - Via.angle of AC — Depth: 3
pressure (10P) mm @S mm - 4.4 mm)
- Meosured b5 Tonometry. - Measured by JcolnoBmPth

Ophthalmology * v1.0 * Marrow 8.5 + 2026



ANATOMY OF CORNEA, ANATOMY OF SCLERA - active space -

AND ITS PATHOLOGIES
Neurovascular Supply of Cornea 00:00:30
Blood SLLPP'.B : Avoascular > COormeo. Tmnsparen’r
Refroctive index : 1.3 Refroctive power : +43D to +44D
(Cnn\ferging power)
Nerve Supply (Sensory) :

Tri_geminod — Oph-'c‘nalmic — Masociharg —» Cormeo.

cormeal Blink Rellex : Test of corneal sensation.
Stimulus + Touch corneo. with cotton wisp.

|

AfSerent (sensorﬂ) : Trigeminal nerve (CN V)

Trigemir\ai nucleus

'

Focial nucleus

eflerent : Facial nerve (CNVID) —&—2ell’s palsy

(motor) Inability to close eye : Lagophthalmos
efector : Orbicularis oculi 1 B
4' » Corneal anaesthesia
Response : Blinking, Couses : * Herpes Keratitis (M/C) * Acanthamoeba. keratitis
* Diobetes * Contoct lens wear
* Leprosy ® Surgicai troumo.

* Topical medications (ex. TimoloD

Layers of The Cornea 00:15:00

— Superficiol layer
* Squamous cells have microvilli —» Adhesion of tear fim

|, middle layer

. uJing-—sha,ped cells

— Basal Layer
. * Columnar cells —» can undergo mitosis / regenerate

Corneal epi‘chehai his’rolo%

Ophthalmology « v1.0 « Marrow 8.5 » 2026



Basic Anatomy of Eye

= Epithelial basement membrane
Bowman's layer (B-14 pm)

|- Stroma (480 pm)

—— Dua's layer (6.5-13.9 um)
i Descemet's membrane {10-12 ym
Endaothelium (5 pm)

most me-tabo'.icangi octive Loyers of cornea

Note :

With

ﬂﬁ‘\é* beal BN
corneo. Lies anteriorly
Retino Lies posteriorly Lies anterioriy

) i

Lies posteriorly

a. Bowman’s Membrane :

* Not a true basement membrane — not stained by PAS (Periodic Acid Schits
reagent

* Acellular — Cannot regenerate — Heal by scar formadion —» Corneal opacity
—» LOV (Loss of Vision)

Viskie Visible _ _
G"&"TTD mﬂd OP aci ‘_'_,_....----"‘ N
tﬁ Ditfroction NS
T TDiS{O\'{ion of image
maculor Visible not vigible e
mMininuwm
i Not visible Not visible
1
(most dense) isi
Dense opaci
E Light rays — don’t cross opacity
11 loss of vision

Ophthalmology « v1.0 « Marrow 8.5 - 2026



Anatomy of Cornea, Anatomy of Sclera & its Pathologies

3. Stromao.: ----- Active space -----

* Thickest corneal layer (90% of corneal thickness)
. Cnmposiﬁon :
- Type | collagen [bres

- &lycosaminoglycans (GPeD) : Kerotan Sulfate (M/C) Pupillary margin
4. Dua’s Layer / Pre-Descemet’s Membrane : e 3 pRGRE
S. Descemet’s membrane :
* Secreted coannuOushj b'j under\ljing endothelial cells—=Can regenem’re
* Schwalbe’s line : Peripheral termination (o4 limbus) near anterior position of
trobecular meshwork.
b. Posterior (Innermost) Layer endothelium :
* most me{abohcahﬂ octive lager
* endothelium with 2ona. occludens — prevents entry of agqueous into cormeo. —
mMaintains ’trcmsparencg
¥ injured/breached — &dema. of cornea. —» Hoze/! opacity,
Specular m‘\croseo% : F‘nndings depending upon cell count.
3000 cells/mm? 3400 cells/mm? 500 celle/mm?
| | |
| [ |
lrreguloriﬁes
Large c&\ﬁhj
Small breach in
endothelium
Normal endothelium Corneo. compenso&es b5= Corneal decompensahon
* Hexogonal cells * Polymegoatnism (1 siee) . d/t extended contact
* Normal borders * Polymorphism (C,hcmge in shape) lens wear : Hazy comea.
Corneal Jknmspcure,r\\cza
modintained mMaintodn in{'egri’ca of tight junction

y

Corneal ’cranspo.rencﬂ maintained

Ophthalmology + v1.0 » Marrow 8.5 + 2026



Basic Anatomy of Eye

00:52:00

Colowr : White —» d/t Irreqular

ourmngemen’c of ool‘iagen fbres.

Posterior 1o insertion of
recti : Thinnest

Cormeo.

Linnbus Around the optic nerve
(scleral thickness Thickest.
0.82 mm) Vorioble thickness |
of Sclera

Layers
I

“cpisﬂem :
* QOutermost lmjer

» H15h15 vosculor & 8 plexusas

- Superficiol

v v

Sclero. proper : Lomino. fusco. :
* Avosculor * Innermost \aﬂer.

* Collagen fbres

= Deep i neor sclero. proper
* merges with Tenon’s copsule : around
2 mm pos’terior to limbus.

Pathologies :

Seleral po&hoiogies.

l

;

I. Scleritis (misnomer) :
inflammadtion of the deep
voscular plexus of the episclera.

o
gluish/viclaceous hue
(in severe coses)

* Redness remains ¢ inflamed.
deep vessels do not
constrict in response to
vasoconstrictors

3. apis.cleriﬁs :
* Inflammation of the Superficial vascular plexus
* Cowuse: ldi.opoihic /)

gefore test

Reddish hue

vosoconstrictor test
Principle : pharmaco!ogical
reversal of inflammadion

induced vosodilation
Q.eagent= 3.5% phenﬂep‘nrme 0lker test 't Redness dis app
e drops bianching 0CCUrs

(s
. monagemen’r=
- <elf resolving, resolves fost.
- Supportive : NSAIDS, low dose steroids.

uper?qcial vessels congtrict)

Ophthalmology = v1.0 » Marrow 8.5 « 2026



Anatomy of Cornea, Anatomy of Sclera & its Pathologies

* Types of Scleritis
|
v v

Non necroﬁzins Mecm’cizing
with signs of inflammoadion without inflamnnadion
Seleromalacio per%mns
* m/C in women with lons—-s’canding
Rheumatoid Arthritis

Atrophy d/+ inflammadion
* Only deep (bluish)
vessels seen
£ * No pain
Scleromalacio. perforans * No congestion

Limbus 01:07:50

Oorneo—sderaljunction thot contains stem cells

Limbal Stem Cells/Pluripotent Cells (LSO :
* Ability to differentiate (e, into conjunctival, corneal, scleral cells, ete)
* Universal marker of stem cell : CD34.
* Specific marker of limbal stem cell : ABCEA.

Site : Limbal basal epithelial cells forming Palisades of vogt (elevations CYHP{S).

De?\cienc\uj of L& : Pterygium
- Coused bﬂ environmental factors
- Rx exeision and autogra&'c with limbal stem cells

Ophthalmology « v1.0 - Marrow 8.5 - 2026
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Basic Anatomy of Eye

ANATOMY OF UVEA, ACCOMMODATION WITH ITS

ANOMALIES
Components of uvea.
Part of uvea Inflarmmadory condition
Iris
Anterior uvea Anterior uveitis
Pars plicata
C,ilicmj bodﬂ
Pars plana. | Intermediote uveo Intermediote uveitis
Choroid Posterior uvea Pogterior uveitis
Iris 00:01:50
Anatomu :
* 1 vascular. o. Thickest part: b. Thinnest part :
. Pigmen{'ed y Root : Site of iridodialysis
tes b iri
&/t me'.o.noca’ces). C01\9re e E:ound(.:{ﬁ w  (detochment of iris)
Pupmar!j zone of irig
* Thickness : variable. Ciliary 2one of iris ris
($2)
Iris
Root of iris
muscles of Iris :
Sphm%er pupillaa Dilotor pupil'ta.e
Function miosis (constriction of pupiD muydriasis (dilofoion of pupiD
Autonomic Parasympathetic control Sympothetic (8)((‘.&0..’(0!’5) control
Nerve Supply (inhibi’corﬂp Hypotholamus
l Vioo J’ 1°
Oculomotor nerve Spinal cord *
Ciliospinal bud.ge
(c8-TD
i sing |
) lnferior bynnich Srissgng a? Resection of Pancoost
(ko inferior oblique muscle) parenchymo.
v tumor
Su_Perior (SCE‘K) Risk 02 damage to SCe
Cervical gangjion Sbres
. Short eil lary nerve N
Final nerve (Post \ Along internal & l
I gangior) ; 3
SUPPY carotid artery Loss of sympathetic
v supply to eye
Lonq c.ihanj nerve

Ophthalmology = v1.0 * Marrow 8.5 - 2026




Anatomy of Uvea, Accomodation with its Anomalies

* Parasympathetic cranial nerves : I\, VI, IX, X.
Superior bronch : Supphes
* Superior rectus

* Oculomotor nerve
* |_evotor palpebme Superior‘ss

Inferior broneh : Supplies
* Inferior rectus
* Inferior oblique

Horner’s Syndrome HS) :
Oculosympathetic palsy (pa\ro.lﬂsis of sympothetic Supp'lg).

Couses:

* Wallenberg syndrome Spinal cord—

Clinical features :
mnemonic : Hl MAPLE
* Heterochromia Iridis (HD :

VL hypochromia.
- only i it s,
Y in Congenital Hormer’s e
* Inferior eyelid elevation : Paralysis of B -
inferior tarsal muscle. {

(HnoJogous o muller’s muscle in upper ® eye hypochromic (D) eye hyperchromic
(Horner’s confirmed. c1inica]15)

eyelid).
* miosis : Paralysis of dilator pupillae —» constriction occurs.
* Anhydrosis : Absence of /L sweaking,
* Ptosis : Drooping of upper eyelid : D/t paralysis of muller’s muscle.
* Loss of ciliospinal reflex
* Relotive enophthalmos (p’cosis + inferior etjelid elevation — sunken appearance

of eyeball —» not true enophthalmos).

Ophthalmology + v1.0 - Marrow 8.5 - 20286
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10 Basic Anatomy of Eye

————— Active space -----

ho
* muller’s muscle / superior tarsal musde.}ae\,aﬁon of

* LPS (supplied by CN IWD. eyelid

Diagnosis : Relodive enophtinalmos with
rioght eue SIS
. Detection of Horner’s Sﬂndrome e e prost

/

4%, cocaine test : 1% npraclonidine Test (O o.aoni.s@ :
blocks reuptake of norepinephrine N®) * Non selectivity : .a (miosis) > U
. So s : S
T NIy v g Bt | Mo NE in cleft Horner'’s : Denervation hﬁpersens\’cwecﬂ
‘ l of QL receptors CmushrOOmma)
Dilodotion of No dilodotion |
pupil (NO Ne released) Selectivity O, 7 O,
Normal pupil Horner’s syndrome Dilatotion of Pupil

a. Localisodion of lesion : 1% amphemmine test

fcts bﬂ dispiacemn{ ;
Hydroxyamphetamine (HAHD

;

Promotes release of NE into

post SUr‘.ch’cic cle™
Dilototion of No dilotodion of pupil
pupil
¢ | ) Post gangjionic pathway (inad
Central poﬂc’nwoﬁ ORrR Pregangﬁonic po&hwag :‘”%d_ed_
ofSected offected = RO QRGN VG
- Centrol HS - Preganglionic HS

Ophthalmology * v1.0 « Marrow 8.5 - 2026



Anatomy of Uvea, Accomodation with its Anomalies

Causes of mudriasis ¢ (ITS COME)

uses of miosis (H COPS)

Internal oPh%haimOPIeata
Tonic pupil (Holmes adie pupid
SBmpa’chomime’fics

Closure angle glaucoma

can not constrict

Oculomotor 2rd nerve po.]sa — pupil

mydriatics (H’croP'me/homaJcroPine/

H-Hormer sgndrome

Hemorrhage (Pontine)
I-Iridocyelitis (anterior uveitis)
C-Clonidine

Corbolic acid
O-Organophosphotes, Opioid (morphine)
P—PMasHmpa’chomime‘dc dru.gs

tropicamide) (Prenothiazine/pilocarpine)
eelladonna Poisoning S-Sleep
Sedotives (Barbiturotes)
Ciliary Body 00:37:45
Functions :

* Secretion of aqueous through clliary processes.
* Pars plana. @ Site of entry into Vitreous cavity (Relotive avaseularity —
| chances of bleeding).
* Accommodadion :
- Contraction of ciliary muscles — T power of lens —» Helps in near vision.
- Reloxotion of zonules.

1

meter)

* 1 curvoture
of anterior
surfoce

* tap
diameter

* 1 Power
of lens

ote
Components of near reflex
o. Accommodadion,
b. Convergence (Onward movement of both eges).
¢, Miosis.
Ciliary muscles
{relaxed) Giliary
(convracted) (|, ring dlid
- ihiary zonules VA i .
N— o | overng r 4
!% Retina rﬂﬂ3> ; [a;;;yjzm 5
Parallel ATEER . TS 3
rays : 3
\_.‘;f Neay-
/ @ object e Retina.
Flot - &
anterior Far vision —» Reloxed Stote Neor vision with accommododion
surfoce

Ophthalmology « v1.0 - Marrow 8.5 - 2026



12 Basic Anatomy of Eye

————— Active space --—--- 1T

Presbijopxa :

Phﬂsioloaica] inSuﬁ’Qicienclj ot accommododion —» Di?—‘%iuuhj in Nnear vision

Onset : Around 40 yrs ot age.

(eq : Using phones, reading
newspaper).

Rx : Spectacies (+) —» Convex (converaing)
. Progres&ives > D-bifocals »>> executive lenses.

* Power depend on age.
o) At 40 yrs —» + D reguired,

), every additional S Yyrs —» +0.5D added to power.

Types of Spectacles

4 | ;

monotocal lenges :
For pofients on15 needdng

neay vision lenses i

for patients olreo.d}j using
glasses for far vision

Far vision

{

Progress,we lenses
ﬂdvan’ro\ges:
* Cosmetically oppealing a/t
seamless transition of lens

* Covers near, intermediote
and far vision

No power n
Peripher'tes

Power restricted o

centre hourglass
con?qgumﬁon

!

Restricted feld of view

Spasm o} accommodadion :

* Neox vision
gifocals

I. D-8ifocals
¢ D‘usad\fan’mges
- Cosme’dcaﬂﬂ un
oppealing
- No provision for
intermediote vision
a. executive bifocals

For vision
Near vision

Pupil bisected b':j
line b/w lens

Obsolete in most coses excep’r in ped_ia’(ric aphalﬁia.

Continuous stote of contraction of ci'.‘\ourﬂ muscles

.

Loss of far vision (Pseudomyopio)
Treotment : Cycloplegio (Reloxotion of ciliory muscles)
* Drugs — mljdriaiics; 5 cgcloplegics :
- Atropine, Homadropine, CBCJ.oPenJcolo@ce.
- Tropicamide (Not used due to very weok cycloplegic efSect.

Ophthalmology = v1.0 - Marrow 8.5 - 2026



13

ANATO MY OF RETINA ----- Active space -----

Retina - Innermost Layer of Eye 00:00:20

I\leurosensor5 '.ag\er.

Qross nna.’com5 :

l. Optic Disc (OD) :
* ArA Blind Spot of Mariotte (Rods § cones absent).
* Al layers of retina terminate at OD (excep’t nerve fibery).
* 1 part / Only visible part / \ntro—oculor part of optic nerve (OND.
* Point in the retina. where ON leaves eﬂebod\.

* RAppearance alop) = i;(opﬁc cup) + NRR (Neuro retinal iy

— Shape : Vertically oval
- Diameter : 1Smm / 1S00UM F Allows vessels to travel through

- Normol ¢/d rotio : — 0.3 K tacknes
4 € i 1n$frior 2 Superior > Nasal > Temporal

Visibl5 thinner in glaucoma

Fovea : Diameter L.8S mm

v
a. moculo. Luteo. : Highest/best visuol acuity :
) : Foveola. * Moxirnurn concentradion of
* Yellowish S‘PO{' Does not have Smwghon cones
* Temporoal to OD cell layer v
* Diameter: S.Smm Central vision
umbo :

Small central depression
ll.,igh’c shone upon eye
Reflects light § shines as o small
bright spot : Foveolar reflex

2. Ora. Serrota (09
* Anterior termination of retina
* Indicates junction between ci'.'\ari,j bod3 and choroid.
* Significance : Helps determine site of intra-vitreal injection.

Ophthalmelogy * v1.0 » Marrow 8.5 - 2026
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14 Basic Anatomy of Eye

————— activespace—  OCULAR ROUTES OF DRUG ADMINISTRATION,
BLOOD SUPPLY OF EYE AND EMBRYOLOGY OF EYE

Routes of Ocular Drug Administration 00:00:15

I Intravitreal Injection :

Site ¢
Aphakia (absence of lens) 3 m posterior to limbus
Pseudophakio. 3.5 mm posterior to limbus
Phakia. (normoal erystaliine lens) 4 mm posterior fo limbus

* Pierces : Sclero and pars Plancx

Limbus — Landmark
Blood vessels

: injection behind
oPhc cup _
Oro.serroto limbus

Procedure : using speculum, open eyes

Sterilize sclera in?ero—%emporod\ﬂ

:

Ask podient +o look upwards/ inwards

}

mark site of injection using caliper

Injection with 306 needle is inserted through sclera. with slow, twisting movements
to reach vitreous.

Ophthalmology - v1.0 - Marrow 8.5 - 2026



