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An oculist who uses sharp instruments, employment of pointed instruments as a branch of surgery. The science of
using sharp instruments for diseases of the eye etc.

(M.Monier - Williams Dictionary)
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Anatomy of the eyeball

The human eye is a complex anatomical device that remarkably demonstrates the architecturs] 4,
human body. Like a camera, the eye is able to refract light and produce a focused image that can ‘umuh;: “,
ey,

responses and enable the ability to see. 4

Orbital cavity:

The roof: frontal bone. Posteriorly, the lesser wing of the sphenoid bone containing the optjc canal gopr,
Wi, “’4"“1

the roof.
The lacrimal gland is located in the lacrimal fossa in the anterior lateral aspect of the roof.

The lateral wall is separated from the roof by the superior orbital fissure, which divides the legger from «
greater wing of the sphenoid bone. The anterior portion of the lateral wall is formed by the orbital surface rf;
zygomatic (malar) bone. This is the strongest part of the bony orbit. ‘
The orbital floor is separated from the lateral wall by the inferior orbital fissure. The orbital plate of the maxi,
forms the large central area of the floor and is the region where blowout fractures most frequently pecyr L‘
frontal process of the maxilla medially and the zygomatic bone laterally complete the inferior orbital i 13;
orbital process of the palatine bone forms a small triangular area in the posterior floor.

orbital plate of
the frontal bone

superior
2 orbital fissure

- / lacrimal
; bone
) / i =1

o N A

orbital plate_\,
of the sphenoid

. - 7 y ¢+ inferior
ethmoid bone A /ﬂ}_ry,.a’ orbital fissure
7

zygomatic

bone orbital plate

of maxilla

maxillary
bone

Medial wall: ethmoid bone; lacrimal bone; The body of the sphenoid (most posterior aspect of the medizl wal)
frontal bone forms the upper part of the posterior

lacrimal crest. The lower portion of the posterior lacrimal crest is made up of the lacrimal bone. The antfﬂf’
lacrimal crest is easily palpated through the lid and is composed of the frontal process of the maxilla. Thela
groove lies between the two crests and contains the lacrimal sac

. les
Orbital apex: entry portal for all nerves and vessels to the eye and the site of origin of all extraocular mus¢

except the inferior oblique.
portion of %

The superior ophthalmic vein and the lacrimal, frontal, and trochlear nerves pass through the lateral dthe
fissure that lies outside the annulus of Zinn. The superior and inferior divisions of the oculomotor nervei;’; The
abducens and nasociliary nerves pass through the medial portion of the fissure within the annulus oé fm ’

optic nerve and ophthalmic artery pass through the optic canal, which also lies within the annulus of
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Three different layers of the eyeball are:

1. The external layer or fibrous coat: formed b |
: y the sclera (posterior 5/
; 6th) and comea

2. The intermediate layetr/vascular coat: divided into two parts: anterior (
- anterior (iris and

(choroid).

|| 33

(anterior 1/6th).

ciliary body) and posterior

3. The internal layer/nervous coat or the sensory part of the eye, the retina

sclera

choroid

lens
retina
cornea
optic
pupil nerve
aqueous optic disc
humor

vitreous body

Dimension of Adult eyeball:

Horizontal diameter: 23-23.5 mm
Anteroposterior (AP) diameter: 23.5-24 mm
Vertical diameter: 23 mm

Volume: 6.5-6.8 ml

Three chambers of fluid: Anterior chamber (between corne
and lens) and the Vitreous chamber (between the lens and the retin
humor whereas the vitreous chamber is filled with a more viscous

. L sclera

optic nerve

o

retina

a and iris), Posterior chamber (between iris, zonule fibers
a). The first two chambers are filled with aqueous
fluid, the vitreous humor.

Scanned with CamScanner



34 “

Anatomy of ocularAdenexa

Eyelids: 3
The eyelids act to protect the anterior surface of the globe from local 1njury._Add1tlona1}y, they aid in regulatiog
of light reaching the eye; in tear film maintenance, by distributing the protective and optically important tear iy

over the comea during blinking; and in tear flow, by their pumping action on the conjunctival sac and lacrimy
sac.

The upper eyelid extends superiorly to the eyebrow, which separates it from the foreheéd. T.he lower lid extends
below the inferior orbital rim to join the cheek, forming folds where the loose connective tissue of the eyelig j
juxtaposed with the denser tissue of the cheek.

Layers of lid: From superficial to deep, they are the skin layer, a layer of striated musclle ( m:bicularis oculi), areolar
tissue, fibrous tissue (tarsal plates), and a layer of mucous membrane ( palpebral conjunctiva).

Extraocular muscles:

Extraocular or extrinsic eye muscles, considering their relatively small size, are incredibly strong and efficient

There are the six extraocular muscles, which act to turn or rotate an eye about its vertical, horizontal, and antero-
posterior axes:

Medial rectus (MR)
Lateral rectus (LR)
Superior rectus (SR)
Inferior rectus (IR)
Superior oblique (SO)
Inferior oblique (IO)

s

Srontal sinus

. S superior rectus
eyelids 3 — /:‘T_

cornea

eyeball lateral rectus

inferior rectus

. . . _ . g€y
The primary muscle that moves an eye in a given direction is known as the “agonist”. a muscle in the Same@)'e
that moves the eye in the same direction as the agonist is known as a “synergist," while the muscle in the s,am 4
that moves the eye in the opposite direction of the agonist is the “antagonist." according to «gherringtont ® i

; : . . Jdihs fon
increased innervations to any agonist muscle are accompanied by a corresponding decrease 1n innervat
antagonist muscle(s).
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Nerve supply:

Each extraocular muscle is innervated by

| a specific cranial nerve (C.N.):
Superior oblique (SO)—crani

pet al nerve [V (Trochlear)
Inferior oblique (10)—crania] hierve 1T (Oculomotor)

Superior rectus (SR)—crani

1

2

3 al nerve 111 (Oculomotor)
4. Inferior rectus (IR)—cr.

5

6

anial nerve 1] (Oculomotor)
Medial rectus (MR)—cranial nerve I1T (Oculomotor)

al nerve VI ( abducens)

- That is, the lateral rectus (LR) is innervated by C.N. 6, the superior oblique (

¢ four remaining muscles (MR, SR, IR, and 10) are innervated by C.N. "
Anatomy of lacrimal apparatus: The |

Lateral rectus (LR)—crani

Pneumonic: LR6 (SO4) 3 SO) is
innervated by C.N. 4, and {}

acrimal apparatus comprises
1. Main lacrimal gland

2. Accessory lacrimal glands

3. Lacrimal passages, which include: puncta, canaliculi, lacrimal sac and nasolacrimal duct (NLD).

Main lacrimal gland: It consists of an upper orbital and a lower palpebral part.

! ‘ | L : for
Orbital part: Orbital part is larger, about the size and shape of a small almond, and is situated in the fgssaand
lacrimal gland at the outer part of the orbital plate of frontal bone. It has got two surfaces — superior

. ; : L A PP i ave and
inferior. The superior surface is convex and lies in contact with the bone. The inferior surface is conc
lies on the levator palpebral superioris muscle.

a.

b. Palpebral part: Palpebral part is small and consists of only one or two lobules. It is situated upon the course of

. . I . (P 1 i i 1
the ducts of orbital part from which it is separated by LPS muscle. Posteriorly, it is continuous with the orbita
part.

¢. Ducts of lacrimal gland. Some 10-12 ducts pass downward from the main gland to open in the lateral part of
superior fornix. One or two ducts also open in the lateral part of inferior fornix.

lacrimal

eyelid
gland

superior
canaliculus

lacrimal

sac
pupil

nasolacrimal
duct

sclera lacrimal inferior

puctum canaliculus
Accessory lacrimal glands: ' o
Glands of Krause: These are microscopic glands lying beneath the palpebral conjunctiva between fornix and
< tl a“d;,cs of tarsus. These are about 42 in the upper fornix and 6-8 in the lower fornix,
e cdg .

Glands of Wolfring: These are present near the upper border of the superior tarsal plate and along the lower
¥ ﬂ;‘ of inferior tarsus. All lacrimal glands are serous acini, similar in structure to the salivary glands,
;‘;.ﬂ er opically these consist of glandular tissue (acini and ducts), connective tissue and puncta.
icrosc
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Blood supply: Main lacrimal gland is supplied by lacrimal artery which is a branch of ophthapy; A :
Nerve supply: %
a.  Sensory supply comes from lacrimal nerve, a branch of the ophthalmic division of the fify, Rerye
b. Sympathetic supply comes from the carotid plexus of the cervical sympathetic chain, '

¢. Secretomotor fibres are derived from the superior salivary nucleus.

3. Lacrimal passages:

a. Lacrimal puncta: These are two small, rounded or oval openings on upper and lower lids, aboyt
mm, respectively, temporal to the inner canthus. Each punctum Is situated upon a slight eJe
lacrimal papilla which becomes prominent in old age.

b. Lacrimal canaliculi: These join the puncta to the lacrimal sac. Each canaliculus has two parts: ver;

mm) and horizontal (6-8 mm) which lie at right angle to each other. The horizontal part converges tc (.
inner canthus to open in the sac. The two canaliculi may open separately or may join to form C:War
canaliculus which opens immediately into the outer wall of lacrimal sac. A fold of mucosa at th; iy

S point ,
the valve of Rosenmuller which prevents reflux of tears. g

¢. Lacrimal sac: It lies in the lacrimal fossa located in the anterior part of medial orbital wall. The lacrimg] fy
is formed by lacrimal bone and frontal process of maxilla. It is bounded by anterior and posterior lacrip
crests. When distended, lacrimal sac is about 15 mm in length and 5-6 mm in breadth. It has 80t three par
fundus (portion above the opening of canaliculi), body (middle part) and the neck (lower small part Whichi;
narrow and continuous with the nasolacrimal duct).

d. Nasolacrimal duct (NLD): It extends from neck of the lacrimal sac to inferior meatus of the nose. [t is aboy
15-18 mm long and lies in a bony canal formed by the maxilla and the inferior turbinate. Direction of the NLD
is downwards, backwards and laterally. Externally its location is represented by a line joining inner canthus o
the ala of nose. The upper end of the NLD is the narrowest part. There are numerous membranous valvesin
the NLD, the most important is the valve of Hasner, which is present at the lower end of the duct and prevents
reflux from the nose.

and
Vati()n ¢ a"zf

Anatomy of conjunctiva:

*  The conjunctiva is a thin transparent layer that covers the inside of the eyelid and outer eye. It covers the posterior
surface of the lids and reflects to cover the anterior part of the sclera, then becomes continuous with the comneal
epithelium. At the lid margin conjunctiva is continuous with the skin.

Types of conjunctiva:

1. Palpebral conjunctiva: It is the part of the conjunctiva which lines the undersurface or posterior surface of the
eyelid.
a. Palpebral conjunctiva is again subdivided into marginal conjunctiva, tarsal conjunctiva and orbitl
conjunctiva.

b. Marginal conjunctiva is a transitional zone between the skin of the eyelid and conjunctiva proper. It S&™
from the intermarginal strips of the eyelid as a continuation of the skin. It is made up of stratified eplthehm:
Marginal conjunctiva continues in to the back or posterior surface of the lid for a short distance of 2 mm: up

1 us
a shallow groove or fold, where it merges with the conjunctiva proper. This groove is called sub tarsal sule
or sulcus subtarsalis.

NN _ ; o folds
c. Orbital conjunctiva is loosely covering between the tarsal plate and fornix. It is thrown in to horizontal f
during eye movements. In upper eyelid it lies over the Muller’s muscle.

y -
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2. Bulbar conjunctiva;

scl
¢ra and vessels are see clearly. It is loosely attached except for a zone 0

inssrtioxxs of the recti muscles, Limbal conjunctiva is the part of the bulbar conjunctiva which covers the limbal
fegion and fuses with the coreal epithelium

3 Fl‘ornicial conjunctiva: it is fold lining the cul-de-sac formed by conjunctiva covering the posterior s-urface o‘f the
tida to the conjunctiva covering the anterior surface of the globe. The conjunctiva here is‘ comparatively thicker
and loosely attached in order to allow free movement of the globe. It is divided into 4 regions
a.  Superior fornix

i : s g d so transparent that underlying white
It is the thinnest of the all the parts of conjunctiva an £ 3 mupcar e Jinbas and bear

b. Inferior fornix
€. Lateral fornix
d

Medial fornix

The conjunctiva extends from the comeoscleral limbus to the mucocutaneous junction on the eyell.ds. The
conjunctiva reflects to form a fornix on three sides and an extendible plica medially. The redundant Con_!unctlva
In this region allows for independent movement of the eye and eyelids. Conjunctival surface folds increase

the surface area of the conjunctiva, decrease the area of contact, and reduce friction between the bulbar and
tarsal conjunctiva.

The conjunctival surface is composed of stratified nonkeratinizing epithelium and varies in thickness and

appearance from the eyelid margin to the limbus. Unlike any other stratified squamous epithelium, goblet
cells are dispersed among and attached to neighboring epithelial cell.

Histology/layers of conjunctiva:

1. Conjunctival Epithelium: at the junctions of skin of the lids and marginal conjunctiva (mucocutaneous

junction), keratinised squamous epithelium of the epidermis transforms into nonkeratinised squamous epithelium
of conjunctiva. Morphology of conjunctival epithelium varies from region to region.

2. Substantia propria or conjunctival sub mucosa: It consists of superficial lymphoid layer and deeper fibrous
layer. The conjunctival epithelium rests on a connective tissue layer called the substantia propria. Numerous mast
cells (6000/mm3), lymphocytes, plasma cells, and neutrophils are normally present in this layer

3. Fibrous layer: This layer contains the vessels and nerves of conjunctiva and glands of Krause. Except for the

tarsal part of conjunctiva, where it is very thin and blends with the tarsal plates, the fibrous layer is thicker than
the lymphoid layer.

Anatomy of sclera

The term sclera is derived from Greek word 'Scleros’ meaning “hard”. Sclera is an opaque, elastic, and resilient tissue
of the eye. It can be compared with an incomplete shell comprising approximately 90% (five

-sixths) of the outer coat
of the eye.

» Anteriorly it begins at the limbus and terminates at the optic nerve canal posteriorly. The primary function of the
sclera is to protect the eye and maintain the shape of the eye ball.

»  The human sclera is white in colour. This white appearance is because of the scattering of all wavelengths of light
by dense irregular bundles of collagen in sclera. In children, a bluish hue is observed because of the extremely
thin sclera which allows the visibility of underlying choroid. In older age the sclera may appear slightly yellowish
because of the deposition of fat.
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Sclera is thicker in males than in females. Human sclera is thickest near the optic nerve
1. mm in thickness and thinnest at the insertion of extra ocular musc]
towards cornea and at limbus the thickness of sclera is 0.83 mm.

’ Whel'e it i
es (0.3 1S approy:
( mm). Scler, graduaﬁll;t;‘ma“ely
I|
§

Layers of sclera:

1. Episclera: The episclera is the thin densely vascularized layer of connective tiss
below the tenon’s capsule. Apart from the vessels and unmyelinated nerve fib
and also cells like fibroblast and occasional melanocytes. Anteriorly episclera
and tenon’s capsule 1 to 3 mm behind the limbus. It becomes very thin and i

ue o.verlying the Scleraang...
I€S, 1t containg bundleg of Slhmted
C

bl'en.ds with Subconjunctiv lol.lagtn
ndistinct posterigr to the ¢ Wiy,
2. Sclera proper: sclera proper or scleral stroma is also called substantia propria. Ultrasructurally, Scleraig Quatoy
of collagen bundles, elastic fibres, fibroblasts and ground substances. These ground substances are Prot(:)m
and glycoproteins. Collagen bundles in sclera are of varying sizes and are irregularly arranged the rea‘s’gl}’c
sclera is not transparent like cornea. This variation in scleral collagen fibres are more marked in rnid_sqeraon W
the diameter of the fibres range from 50 to 400 nm. The scleral fibroblasts play an important role in symhe’s\.vhm
organization of collagen, proteoglycans and glycoproteins. Bang
3. Lamina Fusca: Lamina fusca is the innermost layer of sclera. It is characterised b

y abundance of Pigmen
cells or melanocytes, mostly migrated from choroid. The connective tissue of this la

yer is loosely arranged iy,
rest of the sclera. Lamina fusca is separated from choroid by a thin potential space known as suprachorojdy ,
perichoroidal space. r

Anatomy of cornea:

One-sixth of the outer layer of the eye (called the tunic fibrosa or fibrous tunic

) bulges forward as the cornea, the
transparent dome which serves as the outer window of the eye.

The comea is the primary (most powerful) structure focusing light entering the eye (along with the secondary
focusing structure, the crystalline lens

The cornea is the transparent front part of the eye that covers the iris, pupil, and anterior chamber. Together wit

the lens, the cornea refracts light, accounting for approximately two-thirds of the eye’s total optical power. I
humans, the refractive power of the cornea is approximately 43 dioptres.

The cornea has unmyelinated nerve endings sensitive to touch, temperature and chemicals; a touch of the come
causes an involuntary reflex to close the eyelid. Because transparency is of prime importance the cornea does 0!
have blood vessels; it receives nutrients via diffusion from the tear fluid at the outside and the aqueous humour
the inside and also from neurotrophins supplied by nerve fibres that innervate it.

In humans, the cornea has a diameter of about 11.5 mm and a thickness of 500-600 pm in the center and 600-810

wmat the periphery. Transparency, avascularity, the presence of immature resident immune cells, and immunolog!
privilege makes the cornea a very special tissue.

The corneal shape is maintained by its elastic properties in conjunction with intraocular pressure (10-21 mm H
generated by the continuous production and outflow of aqueous humor in the eye

Layers of cornea:

I o o g o stralifid
L. Corneal epithelium: Epithelium represents 10 percent of the corneal thickness. Corneal epithelium 152 iy
Squamous nonkeratinised epithelium.

2. , , : a I
..’ Bowman s layer: acellular tough membrane like zone situated in between corneal epithelium and strom®
i 8-14 yum thick and

o oS
i found in composed of randomly arranged collagen fibers. Though the collagen fibers are ﬁan_‘hastro X
i corneal stroma and randomly arranged, these collagen fibers are continuous with that of antenor

:
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Because of the compact arrangement of collagen fibers, it is comparatively resistant to trauma. However, once
destroyed it cannot be regenerated.

Corneal stroma: Stroma or substantia propria, which occupies about 90% of the total corneal thickness, is
composed of collagen fibrils, keratocytes and extracellular ground substances. Collagen components constitute
more than 70% of the dry weight of cornea. Collagen fibrils with uniform 25 to 35-nm diameter are atranged in
flat bundles called lamellae. The lamellae extend from limbus to limbus and are oriented at various angles to one

another. Collagen fibers form approximately 300 lamellae in corneal stroma. Two properties of corneal collagen
fibers, which accounts for the transparency of cornea, are-

a. Collagen fibers are highly uniform in diameter (25-35 nm)

b. The distance between two corneal fibers is also highly uniform (41.5nm). Corneal transparency is mainly
dependent on the arrangement of these collagen fibers in stroma.

Descemet’s membrane:

a. Descemet’s membrane is the thick basement membrane secreted by the endothelium. It is produced constantly
and so it thickens throughout life (3 um at birth and increases to 10 pm in adult).

b. Descemet’s membrane does not adhere strongly to the stroma, and so, it can be surgically dissected as a sheet.
Though no elastic fibers are present, the Descemet’s membrane exhibit elastic property due to the particular
arrangement of collagen fibers.

[

Unlike the attachment of Bowman’s membrane and corneal stroma, Descemet’s membrane is comparatively
weakly attached to corneal stroma and this surface is sharply defined. Descemet’s membrane is a tough layer
which is resistant to enzymatic degradation by phagocytes and toxins.

Corneal endothelium: corneal endothelium is a simple squamous epithelium. The shape of the individual cells
is hexagonal which forms continuous mosaic pattern, best seen in microscopy. These cells possess ion transport

system which is known as endothelial pump. These endothelial pumps regulate the water content of corneal
stroma

Anatomy of Anterior chamber:

Anterior chamber is an angular space bounded anteriorly by the posterior (inner) surface of the cornea and
posteriorly by the anterior surface of the iris and a part of ciliary body. Anterior chamber is 3 mm deep and it

contains 0.25 ml of the aqueous humour. Anterior chamber depth is shallower in the hypermetropic eye than the
myopic eye. It is also shallower in children and in older people.

Boundaries of anterior chamber:
a. Anteriorly:
1. Inner surface of the cornea

2.  at periphery, trabecular meshwork
b. Posteriorly: -

1. Lens
2. Anterior surface of the iris

3. Anterior face of the ciliary body.
Anterior chamber details:

a.  Volume: 220 pL.
b. Chamber Volume decreases by 0.11 pL/year life
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C. Depth: 3.15mm (2.6- 4.4mm) a
d.  Chamber depth decreases by 0.0lmmvyear of life.
¢. Chamber depth is shallower in the hypermetropic than myopic .Chamber deepens by 0.06mp, for eacy ¢
of myopia. iopte
f  Chamber depth is slightly diminished during accommodation, partly by increased lens curvature g, it
forward translocation of the Lens. Y by

Wide angle of anterior chamber denotes the eye in whi
meshwork is between 20 to 45 degrees. Angles less than

ch the angle between iris and surface of t, b
20 degrees are termed as narrow anglese .

1

Anatomy of Angle of Anterior chamber

cornea

exgle of anterior
chamber

1
— ciliary muscie

Structures in the anterior chamber: following structures are visible in gonioscopy in normal angle from anterior
to posterior:

1. Schwalbe’s line: formed by collagen condensation of the Descemet’s membrane which lies between comeal
endothelium and trabecular meshwork. Visible as a thin, translucent line projecting into the anterior chamber.
Trabecular meshwork: most anterior structure seen in gonioscopy. It has got dull greyish appearance and
translucent, it extends upto the scleral spur.

(5]
.

3. Scleral spur: it is short extension of the sclera. It appears as white and opaque.
4. Ciliary body band: palish grey to brown band, the width of visibility of the ciliary body band depends upon the
iris insertion.

Anatomy of uveal tract:

« Uvea is the middle vascular coat of eye ball. From anterior to posterior, the uvea or uveal tract can be divided
into three parts- Iris, Ciliary body and choroid. The name “uvea™ has originated from Latin word which means
‘grape’.

A. Iris:

a. Iris is the anterior most part of the uveal tract. It is a thin and circular structure which forms a diaphragm like
structure in front of the crystalline lens. The diaphragm formed by iris contains a central aperture known &
pupil. The location of the pupil is not exactly central, its little nasal to the center.

b. The pupil determines the amount of light entering the eye. The normal size of pupillary aperture is 3-4 mm-

c. Ins is athed to the middle of anterior surface of ciliary body. The iris divides the space in front of the Ie®S
into anterior chamber and posterior chamber. Average diameter of the iris is 10 to 11 mm. It is thickest 5
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col‘la'rettc, which is located approximately 1.5 mm from the pupillary margin and thinnest at iris root, the part
of iris which joins with the ciliary body. The thickness of iris root is approximately 0.5 mm.

d. Anterior surface of the iris is divided into a pupillary zone and a ciliary zone by a circular ridge, located 1.5
mm away from pupillary margin, called collarette (also known as iris frill).

e. Pupil!ary zone of iris: extends from pupillary margin to collarette. Pupillary zone is relatively flat. Pupillary
margin is marked by a dark border, known as pupillary ruff. Pupillary ruff is the anterior termination of the
pigmented layer, which lines the posterior surface of iris.

f. Ciliary Zone of iris: Ciliary zone of iris extends from collarette to iris root. There are some depressions or pit
arranged in rows present in this area known as crypts.

Crypts are found in two locations. Those present near collarette are relatively larger and known as Fuchs’s
crypt and few are seen in periphery of the iris.

Layers of iris:

1. Anterior limiting layer: anterior limiting layer lines the iris and is the anterior most condensations of iris stroma.
The layer consists of mainly fibroblasts and melanocytes. These cells are arranged in a meshwork-fibroblasts are
located on the surface and melanocyte beneath them.

2. Iris stroma: Iris stroma forms the main bulk of iris tissue and contains sphincter pupillae, dilator pupillae
muscles, vessels and nerves. Fibroblasts are the most prominent cells in iris stroma. These cells are located in
close association with blood vessels, muscles, and nerves.

3. Anterior pigment epithelium: The cells in anterior pigment epithelial layer of the iris have two distinct portions.
Muscular basal portion anteriorly (lies next to stroma): composed of elongated, contractile, smooth muscle fibres.
These muscle fibers extend into the stroma, forming three to five layers of dilator muscle fibers joined by tight
junctions.

4. Posterior pigment epithelium of iris: Posterior pigment epithelium is the second layer of pigmented epithelium
situated posterior to the iris stroma. The cells are rectangular or pyramidal in shape with round cell nucleus and
their cytoplasms contain large pigment granules.

B. Ciliary body:

1. Ciliary body is the middle part of the uveal tract. It is a ring (slightly eccentric) shaped structure which
projects posteriorly from the scleral spur, with a meridional width varying from 5.5 to 6.5 mm. It is brown in
colour due to melanin pigment. Anteriorly it is confluent with the periphery of the iris (iris root) and anterior
part of the ciliary body bounds a part of the anterior chamber angle. Posteriorly ciliary body has a crenated or
scalloped periphery, known as ora serrata, where it is continuous with the choroid and retina.

2. Ciliary body, in cross section, is a triangular structure. Outer side of the triangle is attached with the sclera
with suprachoroidal space in between. Anterior side of the triangle forms part of the anterior & posterior
chamber. In its middle, the iris is attached. The inner side of the triangle is divided into two parts. The anterior
part (2 mm) with finger like processes is known as pars plicata (corona ciliaris) and posterior smooth (4 mm)
is known as pars plana (orbicularis ciliaris).

C. Choroid:

a. Choroid is formed of arterioles, venules and a dense fenestrated capillary network and is loosely attached to
the sclera. Choroid has a high blood flow and nourishes the deep, outer layers of the retina and may have a
role in its temperature homeostasis.

b. Its basement membrane together with that of the retinal pigment epithelium (RPE) forms the acellular, Bruch’s
membrane, which acts as a diffusion barrier between the choroid and the retina.
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Anatomy of lens:

i 1 tructure with sJj
The crystalline lens is a unique transparent, biconvex, avascular intraocular s sli

osterior surface. The radius of curvature of anterior surface is 10 mm and that of posterior gy
p .

rface js ¢ mmfveq

The center of the anterior surface is called anterior pole and it is situated'?,mm away frm"n the posterj
surface of cornea. The center of the posterior surface is called posterior POIC.' The distance bety
is measured as lens thickness. The thickness of lens is 3mm at birth, which increases to 6mm ; |
marginal circumferences of the lens, where anterior and posterior surface meet, are .kno\lwn as equator. Equamrie
or lens diameter is generally measured in nasal to temporal dimension. The ec.luatonal dlamf:t'er of leng 1565 i §
at birth, which reaches to 9-10 mm in adult life. The equator of the lens is encircled by the ciliary
ciliary body and held in position by zonules laterally.

e]j
een theg, Dorl)
N older 5o, 0

Proceggeg of
;

* The Lens is situated behind the iris and in front of the vitreous'. Th.e posterior lens surface is attached t, e :
vitreous in a circular fashion by Hyaloideo capsulare (HC) which is

ard 1: g,
also known as Weiger’s ligament, 1, N nnor
. o Ota
true ligament and strength of the attachment decreases with age.

The diopteric power of human eye is approximately 58 diopters. The rcfract.i\"e power of ¢
L5 diopters. Though lens has less refractive power than cornea, it has the abll.lt
of ciliary muscle, by which it can change its diopteric power, allowing the dis
property changes with age. Lens has a refractive index of 1.39.

rystalline Jepg isq

y to change its shape with the by

tant and near visjop, Howeye, thip
§

The eye has the capacity to adjust its focus from distance to near
change shape, a phenomenon known as 'accommodation’

to become more or less spherical depending on the amount of tension exerted by the zonular fibers on the Jy
capsule. Zonular tension is controlled by the action of the parasympathetically innervated ciliary muscle, Whey
ciliary muscles contracts, relaxation of zonular tension occurs. The lens then assumes 3 more spherica] shape
resulting in increased dioptric power which helps to bring nearer objects into focus. Ciliary muscle rel

causes the zonular tension to increase, As a result, lens flattens, which helps in bringing more distant obj
view.

objects because of the ability of the lensy,
- The inherent elastic property of the lens allqy i

axation
ects infg

Lens histology/Structure of lens:

Lens Fibers - long protein fibers that are closely packed
They make up most of the lens volume and are |
an onion. There is also water in
cell nucleus or mitochondria,

and parallel. This arr
aid out horizontally, front to b
and around these fibers.They cont

angement keeps the lens transparent
ack, and concentrically like layers o

ain no elements that would scatter light, suchas:

1. Lens Epithelium - a layer of cells on the

anterior (front) side of the
blood vessels but

receives nourishment from the aque
products. The lens does not need much oxy

distribute fluid, ions and glucose through t

lens which act like a pump. The lens hasm
ous fluid that flows al] around it and carries away its i
gen, but receives glucose as its main energy source. The epithelial ce
he entire lens. They also create new fibers throughout a person’s li:
€ surrounding the lens like
ficial lens replaces the natu

Lens Capsule - a transparent membran

to steepen for near vision. When an arti
same capsule.

a pocket. It is elastic to allow lens cur\’at&‘;e
: o e L g
ral lens in cataract surgery, it is plaved it

3. Nucleus:

a. As lens fibers grow anteriorly and posteriorly, a pattern emerges where the ends of the fibers me¢!”
interdigitate with the ends of fibers ansing on the opposite side of the lens, near the anterior and post
poles. These patterns of cel] association are known as sutures. Y-shaped sutures are recognizable 2 o
weeks of gestation, with an erect Y-suture appearing anteriorly and an inverted Y-suture posteriorly.

b. As the lens fibers continue to fo

m and the leng cont

N
. eco”
INue to grow, the pattern of lens sutures

12 or more suture bra

increasingly complex, resulting in nches in the adult eye.
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Zones of lens: approximately nucleus occupies 84% of the lens arlld cortex occupie§ 16%.The nucleus i
further subdivided into embryonic, fetal, infantile, and adult nuclei. The cortex consists of recently formeq
nucleated fibers which lie outside the adult nucleus of the lens..The fibers of the cort.ex are loosely aranged
whereas fibers of the nucleus are arranged in more compact fashion, the reason for which the nucleus is harder

in consistency than cortex. -
Zonules of Lens: Zonules or suspensory ligament of lens are .a group of fadl.ally arranged, thread like fibres
which helps them to hold in position. Most of the zonules arise frorn pos_tenor part of parsplana, aboyt 1.5
mm from ora serrata. Theses fibers run forward in pars plana blending with the basement membrane of the

nonpigmented epithelium of pars plana.

Anatomy of vitreous:

« Vitreous is a transparent, colour less gel like structure which occupies the posterior compartment of the eye. It
comprises about 80% of the total volume of the globe (i.v0 third of total volume of eye), about 4mL. The surfaces

of the intraocular structures that interface with vitreous are mainly basement membrane in. nature e.g.: pars plana
of ciliary body, internal limiting membrane of retina and vitreous 1 attached to them with varying strength of

adhesion.
«  Vitreous attachment: Vitreous is attached to its surrounding structures by condensation of collagen fibrils. From
strongest to weakest, these are-

a. Vitreous base-strongest

b. Posterior lens capsule with the help of hyaloideocapsular ligament of Weiger
¢. Margins of the optic disc

d. At the macula

e. Along the retinal vessels — Most variable and weakest

Anatomy of retina:

*  The retina is the innermost layer. It lines the entire posterior portion of the eye with the exception of the area of
the optic nerve and extends anteriorly to end 360 degrees circumferentially at the ora serrata. The total area of the
retina is approximately 1,100 mm square. The circumferential diameter at the equator of the adult eye averages
69 mm.

+ Retinal nerve fibers exit the eye through the optic nerve, located nasally and on the same plane as the anatomical
center of the retina. There is no retinal tissue overlying the optic nerve head. The optic nerve head or optic disc is
oval in shape and measures approximately 1.75 mm. vertically and 1.5 mm horizontally. The center of the optic
disc is located 4.5 mm to 5 mm nasal to the anatomical center of the retina.

The center of the retina provides the greatest resolving power of the eye. This area, responsible for central vision,
is known as the macula. The center of the macula is called the fovea.

*  The neuroretina is tightly attached to the underlying retinal pigment only at the margins of the optic nerve and at
the ora serrata. There is a potential space between the neurosensory retina and the retinal pigment epithelium. In
a retinal detachment, this space fills with fluid and detaches the neurosensory retina from the underlying retinal
pigment epithelium.

*  Beginning with the innermost layer (closest to the vitreous) and proceeding outwards towards the choroid and
sclera, these layers are as follows:

1. The inner limiting membrane

2. The nerve fiber layer
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3. The ganglion cells layer
The inner plexiform layer
The inner nuclear layer

The outer plexiform layer
The outer nuclear layer

The outer limiting membrane

\Gm\]?u&

The rod and cone layer

10. The pigment epithelium

Vascular Anatomy of eye (Artery):
halmic artery (the first major branch of the intracrania] Dot
g

«  The principal arterial supply of the orbit: opht . ord
the internal carotid artery). This branch passes beneath the optic nerve and accompanies it through the i
g

into the orbit.
which enters the optic nerve. Other brancheg of
th

The first intraorbital branch is the central retinal artery,
ophthalmic artery include the lacrimal artery, supplying the lacrimal gland and upper eyelid; muscular branch,

the various muscles of the orbit; long and short posterior ciliary arteries; medial palpebral arteries to both eyelig
§

and the supraorbital and supratrochlear arteries.
eries supply the choroid
and anastomose with e

«  The short posterior ciliary art and parts of the optic nerve. The two long posterior (i,
ach other and with the anterior ciliary arteries to for

arteries supply the ciliary body

major arterial circle of the iris.
the rectus muscles. They supply the anter

« The anterior ciliary arteries are derived from the muscular branches to
arterial circle of the iris.

sclera, episclera, limbus, and conjunctiva and contribute to the major
nic artery contribute to the formation of The most anterior branches

The most anterior branches of the ophthalt
ation of the arterial arcades of the eyelids, which make an anastomes

the ophthalmic artery contribute to the form

with the external carotid circulation via the facial artery.

Vascular Anatomy of eye (vein):

«  The venous drainage of the orbit is primarily thro
the vortex veins, the anterior ciliary veins, and the central retinal vein.

ugh the superior and inferior ophthalmic veins, into which dr

Examination of the eye:

Testing visual acuity:

The resolving power of the eye used to assess and quantify the eye’s ability to resolve varying letter sizes

*  Visual acuity is dependent on:

1. Tke refractive error of the eye

2. The health and the integrity of the eye
3. The test targets used
4

The test conditions
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% Near vigyg Acuity (NV a): 40cmg

Centr. ' RN

in the ::I:!S““' ACuity refers to the ability ofthe visual system to discern fine distinctions

of excc“elron.mcnt 3s measured with printed or projected visual stimuli. The presence

is clear] l;‘t “isual acuity tojjg ghe examiner that the ocular media are clear, the image
Y focused on the retina, the afferent visual pathway is functioning, and the

visual cortey ha isual
_ S appropriate] inte i ived. Mecasurement of visua
acuity jg 5 Most seni Y Interpreted signals receiv

HL A

NTCO

. . Ve test of the integrity of the visual system., «

i]nheaiga: ;: tIcstmg Central vigyg) acuity is to determine the best possible visual acuit)}/‘ HL A o T .
.2 7 MOSt instances o i hart is used wit NTOLAE

the patient 2 feet (6 m) €s, cither a standard printed Snellen eye ¢ A

inches (35 ¢ away or g reading card with a rc 'uced eye chart is used at 14 LNET ....;o A
m). One Cye at a time jg tested with the fellow eye occluded. O TLHENAG
Snellen’s cha

rt: The Symbols on 3 i n as “optotypes”.
In the cage ¢ fthe traditiong) N acuity chart are formally know p
letters, anq ar

: Snellen chart, the Optotypes have the appearance of block
on the 6/6 | € Intended tg po S¢en and read as letters. At 6 meters/20 feet, the letters : Th
! ine shoylq subtend 5 minutes of arc (such that the limbs of the letters subtend 1 minute of arc)‘. e
thickness of the lineg equals the thickness of the white spaces between lines and the thickness of the gap in the
letter. “C” and the height anq width of the oProtype (letter) is five times the thickness of the line. The letters fowee
6/6 line of an €ye chart represent a size of print projecting a retinal image subtending a defined arc when viewed
at 6 meters (20 feet).

€

ity e MW T oo sl JPECT

Near acuity - the eye’s abilit

Y to distinguish an ob
inches (40 cm). various near

ject’s shape and details clearly at near distances — usually 16
vision testing charts are used for the acuity testing like:
1. Snellen’s near vision chart
2. Roman test for near vision

3. Jaeger’s near vision chart

defect, or the other way around.
1. Achromatopsia: complete color blindness, seeing only shades of grey
2. Deuteranopia: difficulty in perception of green colour

3. Protanopia: difficulty in perception of red colour
4

Tritanopia: difficulty in perception of blue colour

Refractive errors:

Emmetropia :- when parallel rays of light from a distant object are brought to focyg on
mm -

the retina with the eye at
rest “not accommodating”.
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“ met"’_Pla i~ when parallel rays of light are not brought to a focus on the retina in an eye at reg;, It’g gl
refractive err. slrnply ﬂ

or”. A change in refraction is needed to achieve sharp vision. Ametropia is divided into.

1) Myopia/Near sightedness
2) Hyperopia/Hypermetropia/Far sightedness

3) Astigmatism: non spherical cornea

1. Myopia/short sightedness:

Definition: Condition of the eye where the light that comes in does not directly focus on the retiny butip g,
Ont

of it.

Classification:
Axial myopia: it is attributed to an increase in the eye’s axial length.

a.
Curvature myopia: it is attributed to excessive, or increased curvature of one or more of the refractiy,

b.
surfaces of the eye, especially the cornea

c. Index myopia: it is attributed to variation in the index of refraction of one or more of the ocular media
Myopia grading:

Low myopia: usually describes myopia of 3.00 diopters or less

Medium myopia: usually describes myopia between 3.00 and 6.00 diopters

High myopia: usually describes myopia of 6.00 diopters or more. High myopia is more likely to hay
retinal detachment and primary open angle glaucoma. They are also more likely to experience floaters
shadow-like shapes which appear singly or in clusters in the field of vision.

Ophthalmoscopic findings: The retina in myopic patients is thin and thorough evaluation of the periphery
might show retinal holes and lattice degeneration. In addition, myopic patients might develop choroidal
neovascularization in the macula. Macula will have some retinal Pigmentary changes and sometimes wil]

a.
b.

C.

have subretinal hemorrhages.

Management of myopia:
Prescription of concave lenses (— lens)

b. Photorefractive keratectomy.
Laser-assisted in situ keratomileusis. Commonly called L aSIK, a laser is used to cut a flap through the

c.
top of the cornea, a laser removes some corneal tissue, then the flap is dropped back into place. L aSIKis

the most common surgery used to correct myopia.

2. Hypermetropia/ Hyperopia / farsightedness/long sightedness
+  Definition: refractive state of the eye when the parallel rays of light coming from infinity are focused behind

the retina given that the accommodation power of the eye 1s at rest.

Types of Hypermetropia:
1. Axial Hypermetropia:
a. Most common type of Hypermetropia
b. Total refractive power of the eye is normal

. Axial shortening of the eyeball is the cause
2. Index hypermetropia: the refractive index of the eye is altered as seen in old age.
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3. Curvature hypermetropia: caused by increased curvature of the cornea and lens
4. Positional hypermetropia: change in the lens position in the eyeball (posterior place

5. Aphakia (absence of crystalline lens, most common cause is surgical aphakia

d lens)

Clinical classification: ’ ‘
f eyeball. Axial and curvature

a. Simple hypermetropia: caused by biological variation in the development ©

hypermetropia are common in this category.
may be a part of aphakia and positional

b. Pathological hypermetropia: outside the biological variation,
hypermetropia

c. Functional hypermetropia: paralysis of accommodation as in III cranial nerve palsy.
asthenopia (tiredness of the eyes as the

Clinical features: People with Hyperopia can experience blurred vision, :
day progresses), accommodative dysfunction, binocular dysfunction, amblyopia, and strabismus

Management: Prescription of convex lenses (+ lenses) and contact Jenses.

3. Astigmatism:
pherical shape of cornea or

ts of focus or When parallel
on or near the

n all meridians due to non §
t to different poin
t come to a single point focus

Definition: when light rays aren’t refracted uniformly i
lens, parflllel rays passing through theses different planes are brough
rays of light enter the eye (with accommodation relaxed) and do no
retina.

Etiological factors:

1. Corneal astigmatism: When the comea has irregular curvature on the anterior surface.

2. Lenticular astigmatism: astigmatism due to lens irregular surface.

3. Retinal astigmatism

Types of astigmatism:
1. Regular astigmatism: This type of refractive error demonstrates two principal m
between them tends to vary. Different types of regular astigmatism are:
With — the — rule astigmatism: in this type of astigmatism these two aforesaid meridians are perpendicular
to each other with vertical component more curved than the horizontal one.
b. Against the rule astigmatism: this type of astigmatism shows both principal meridians perpendicular to
idian is more curved than the vertical one.

each other but the horizontal mer
Oblique astigmatism: in this type of astigmatism the two principal meridians are perpendicular to each

other but not placed in horizontal and vertical locations.

eridians though the angle

a.

d. Bioblique astigmatism: in this type of astigmatism the two principal meridians are not perpendicular to

each other.

2. Irregular astigmatism: this type of asti
meridians lacks any geometric representations.

gmatism reflects multiple, difficult to document meridians and the

Clinical presentation:
1. Asthenopia: heaviness/tiredness of the eyes which may leads to vision blurring and frontal headache/

heaviness

2. Reduced vision
3. Distortion of the vision which may lead to head tilting to compensate the anamoly
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Diagnostic tools:
1. Keratometry: for the analysis of corneal curvature topographic details.
2. Retinoscopy: its helps in discovering power of different meridians
3. Jackson’s cross cylinder
4, Astigmatic fan test
5, Computerised corneal topographic testing
cribed at suitable axis.

ndrical lens is pres

Optical correction/refraction:
«  Spectacles and contact lens of appropriatc cyli
tectomy(PT. K)

«  Phototherapeutic kera
« Laser treatment

ommodation (prcsbyopia): .
ent especially in middl

hich becomes appar
commodation and inability t0 focus $

¢ ageand in which loss of elasticy
o

Anomaly of Acc
harply for near vision.

+ Definition: visual condition W
the lens of the €y¢ causes defective ac

o+ Features:
Progressive: age-rel ation
40s: Functional vision a

accommodation b

ated loss of accommod

a.
b. Early ffected
y 5th to 6th decade

Complete loss of

c.
d. Most prevalent ocular anamoly
e. Almost 100% of population is affected

. Etiological factors:
1. Lenticular (Lens) Changes

a) Lenticular sclerosis
b) Changes in capsular elasticity
c¢) Changein zonular insertion angle
2. Extralenticular Changes
a) Neuromuscular changes
b) Ciliary muscle changes
« Stages/types of presbyopia:
Incipient presbyopia
Functional presbyopia
Absolute presbyopia

Premature presbyopia

A

Nocturnal presbyopia

* Management:
a. Prescription
of conve
x lenses (+ lenses) to compensate loss of accommodati
odation power.
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Testing intraocular pressure (IOP):

Testing visual field:

focal

th bifocal or multi

b. Presbyopia can be - ) .
contact lenses corrected with reading, bifocal or multifocal eyeglasses, O wi

Accommodative intraocular lenses
d. Surgi
e Curgwa]l treatments that reshape the cornea, such as PresbyL aSIK
. Comeal keratoplasty procedure (Conductive keratoplasty)

PTfh czstuli:u(‘l:(f;;s;;: of the intraocular contents is called the intraocular
in which the p'ressmen-n ocular hypertension usually refers to any situation
higher than normal t;; inside the ey.e, called intraocular pressure (IOP), is
(mmHg) NOrma]a . Eye pressure is measured in millimeters of mercury
hvoert e eye pressure ranges from 10 to 21 mmHg. Ocular
ypertension is an eye pressure of greater than 21 mmHg.

IOP measurement:

a. Ee g_old standard for measurement of IOP is the Goldmann Tonometer-
is is an applanation Tonometer, measuring the force necessary 10
flatten the area of the surface of the cornea.

b. Topical anaesthesia to the cornea is required for testing. ' ’
¢ ‘air-puff” T onometer. This device

c. A portable version is available (Perkins) but more commonly seen is th e acithesia s
forces a burst of air onto the cornea until it is flat and reflects an emitted light beam- No topical ana€
required.
ing on the measurement of the

ntation tonometry, rely - et
by variations I the rigidity and

d. Indentation tonometry: an alternative method is inde
this is subject to error

indentation of the cornea by a known weight. However,
thickness of the sclera.

Significance of IOP measurement: Ocular hypertension is the mos
Differences in pressure between the two €yes arc often clinically signi
certain types of glaucoma, as well as iritis or retinal detachment.

k factor for glaucoma.

ficant, and potentially associated with

t important ris

in which objects are visible at the same moment during steady fixation
I field consists of central vision, which includes the inner 30 degrees
{ visual field, which extends 100 degrees laterally, 60 degrees

The field of vision is that portion of space
of gaze in one direction. The monocular visua
of vision and central fixation, and the periphera
medially, 60 degrees upward, and 75 degrees downward.
Visual field defect: a portion of the visual field is missing. This may be central (e.g. An optic disc or nerve

problem) or peripheral (along the visual pathways from the optic chiasm back).
Scotoma: this is a type of visual field defect. It is a defect surrounded by normal visual field.

1. Relative scotoma - an area where objects of low luminance cannot be seen but larger or brighter ones can

2. Absolute scotoma - nothing can be seen at all within that area.

Method/instrument:
|, Confrontation visual field testing: This is a simple (but approximate) method of asse
loss. It is a qualitative measurement but is a good starting point and can easily be carried out in the surgery.

ssing visual field
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mod““’“““)' a hatpin has been used to define the visual field. A red o 2 white head is used and it my

ved across the visual field to ascertain where it disappears and pence to define a scotoma. Y be
1on/off” light signal is presented throy

St e
atic perimetry: This is the most commonly used assessment. A o
ent clicks €verY me they see e §lgnal. These autor,
fferent types of static perimetry tests
a0 be

[

the P{‘““m's potential visual field and the pat .
machines can assess various amounts of the visud eld. Few di
used of which Humphries is the most common- . i
from non-seeing area to a seeing area. It is repey,
S

e point is seen- These points are g,
e

loving Stinlu‘us
SSEI lumillescence and another ;
€1 lS()'ptxe

prescnts an o

the clock and a mark is made as soon a »

). The process s repeated W a pc’)mt of et
d kinetic test is G perimetry:

3. Kinetic perimetry: This
at various points around
joined by a line (an isoptre
is created. The most common

« Central field loss occurs with:
degeneration

ly use

a. Age-related macular
b. Optic neuropathy

¢c. Macular holes

d. Cone dystrophies

eld loss occurs with:

glaucoma an glaucoma)

. Peripheral fi
Glaucoma (angle-closme

tinal detachment

a. d open angle
b. Re
c. Retinitis pigmentosa
d. Chorioretinitis

xternal structures. The eyelids and

External examination of eye:
art with the €
and tenderness. Trauma or

. To begin the physical examination of the eye, one should st
surrounding areas should be examined for swelling, erythema, warmth, skin growths,
infection (periorbital cellulites or zoster) may become apparent on evaluation of the peri-orbital region.
s inspection of the orbits. Unilaterz]

pulging of the eye) can easily be identified with gros
mous sinus thrombosis, or tumors. Bilatera

. Proptosis (forward
proptosis may be caused by orbital cellulitis, orbital hemorrhage, cave
exophthalmos is most commonly caused by hyperthyroidism. Proptosis can be quantified by the ophthalmologist
using an exophthalmometer: oo,

.  Enophthalmos may be caused by an orbital blow-out fracturc. The bony structures should be palpated to ascertain

tenderness.
uired ptosis may represét!

« Lid evaluation may find ptosis, whic
Horner’s syndrome, third nerve palsy,

« Inability to close the lids may result from wea

palsy.
« Itis important to flip the upper lid you are searching for a foreign body.
. Ca.r ﬁl . . . . '
o t;e : ::ra:;l:ﬁlm:' of the lids may reveal infections of the lid (lid cellulitis) or dacryocystitis whic
o 08 Ahoe:i ;0:1 system (punct'a, canaliculi, nasolacrimal duct). Other lid findings in,clude ho
. olum is an acute inflammation of a meibomian gland, and a chalazion is a chronic

and inflammation of a meibomian gland

h may be congenital or acquired. Newly acq

botulism, or myasthenia gravis.

kness of the orbicularis oculi muscle, as in seventh cranial nervé

hisan infectiod
rdeolum and
obstructio?
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Examination of extraocular movements:
oothness, and speed

«  When testing extra i
g ocular movement, special note should be made of the range, symmetry, Sm

of the eye movements.
« Nystagmus
eyy; : '?he ex::x:i alsohbe observed. To test these movements, the patient is as
. ner then moves the target in four directions
Disorders of ocu ili ‘
oyt lar -mc?txllty may be caused by cranial nerve dysfunction, extraocular muscle entraph
p re within the orbit (orbital cellulitis or hemorrhage).

ked to fixate on 2 target with both

ent, O

Strabismus;
Sometimes, only one €¥¢ is
i :oht ahead-

It is a vi i i

affcciledltsltllrz:i:ls?;der (;vhere the' eyes are misaligned and point in different directions-

SN canga]s\:;r d(esot.r‘;)p(;a), outward (exotropia) or downward while the other €y
¢ described by its cause. i ible for ©

A o paralyesd. y use. The 3 cranial nerves (11, IV, VI) responst y

. This'misalignment may be constant, being present throu

the time the eyes may be straight ( Intermittent).

Bm.ocular single vision: slightly dissimilar images from both retinas are fused centrally 0

brain as a single image.

. S'tr?bismus prevents proper binocular vision and p
vision or side vision may be affected. A patient’s perc
to recognize the order of objects in three dimensions.

ent can be

pear sometimes and the rest of

ghout the day, of it may ap
be interpreted by the

m gazing the same point. Either periph.efal
distorted. Perception of depth is the ability

revents both eyes fro
nce a limited field of view-

eption of depth is
Patients will also experie

Important words used in context of strabismus:

Strabismus = heterotropias

Esotropia = eyeball turn inward

o ®

Exotropia= turn outward

Hypertropia= turn upward

S

Hypotropia = turn downward
jency in an eye when the brain turms off the visual processing of one eye.

Amblyopia = Lazy eye€ (vision defici
between the two €y€s

Anisometropia= unequal refractive errors
Diplopia = Double vision
ruction of a

gles.

B oo

3D percept to the retinal images which have been taken from different an

Stereopsis: the const
lled Versions

I eye movements are ca

-

Versions: Binocula
ular eye movements with the other eye ¢

k. Ductions: Monoc
re pair of muscles (one muscle in each eye

medial rectus = helps to see to the right
to the left

overed are called Ductions

) moving the eye into the same direction of gaze

—.

«  Yoke muscles 2
Rt. lateral rectus & Lt
Lt. lateral rectus & Rt. medial rectus =
Rt. superior rectus & Lt inferior oblique = to the right & up
Rt. inferior rectus & Lt. Superior oblique = to right & down

Lt. superior rectus & Rt. inferior oblique = to left & up

Lt. inferior rectus & Rt. superior oblique = to left & down
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« Types of strabismus:
|. Esotropia—inward turning of the eye

2. Exotropia—outward turning of the eye
3. Hypertropia——upward turning of the eye

4. H ypolropia——downward turning of the eye

Other classification:

1. Constantor intermittent—the frequency it occurs

2. Bilateral—-both eyes converge or diverge at the same time

3. Unilatera
4, Alternatin

Of the dozens of diffe
jon. They are congenital esotropia, accommo

|—if it always involves the same eye

g—when the turning is sometimes the right and other times the left eye

hree types are seen much more commonly in the pacg;
latri

rent types of strabismus, t
dative esotropia and intermittent exotropia

populat
. Diagnosis:
1. Cover—Uncover test: a test to detect strabismus; the Patient’s attention is directed to a small fixation object
ed; if the uncovered eye moves 10 sce the picture, strabis,m:Z

eye is covered and after a few seconds, uncover

is present
2. Alternate cover test

3. Hirschberg corneal light reflex

Management principles:

Eye Patch: The stronger €ye is patche
ts lens: Eyeglasses or Contacts
tion to focus. Eyeglasses and Cont

d to force the brain to interpret images from the strabismic eye.

are used to improve the positioning of the eye by

1.
acts can also redirect the line of sight, which

2. Eyeglass or Contac
modifying the patient’s reac

can help straighten the eye.
ges hit the eye. The lenses provide comfort and can

Prisms: Prisms are used to modify the way light and ima

help prevent double vision from developing.
attempt to align the eyes by modifying one or more muscles i
h of the muscles will be changed

| be changed or the lengt
fter surgery to help tre

4. Surgery: Surgery may be necessary in an
lasses may be used a

the eye. During surgery, the muscle positions wil
Surgery may follow a period of eye patching and then eyeg

strabismus. Two types of surgery is performed:
n: incision in the conjunctiva to eXposc the muscle, muscle is then reinserted on the globe.

a. Recessio
nd shortening of the muscle and attaching it to its original

b. Resection: cutting a

position

lopment in infanc}

4
es. Lazy €ye s
vere.

Amblyopia:
*  Definition: CN
efinition: Lazy eye (amblyopia) is decreased vision that results fro

and early chi :
leadin; z’alcllslél(il;‘c;od. Althougﬁ amblyopia usually affects only one eye, it can a
ecreased vision among children. Left untreated, vision loss may ran
\¢ optic nerve t

* Inamblyopia, vi : .. _
for a coixt?nuoulss;:llrisct)l(;n::‘it'mn either fa_lls to transmit or is poorly transmitted through th
treatment, especially if dete :n:ie. Detecting the condition in early childhood increases the chance of §
with glasses or surgery theC ed before the age of five. The earlier it is detected, and the underlying ¢3¢ e
, the more successful the treatment in equalizing vision between the tWO eyes:

m abnormal visual deve
ffect both ey
ge from mild to ¢

othe
socess
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*  Types of amblyopia;

1. {\nisometropin/Rcfractlvc amblyopia: Inhibition of the fovea occurs to eliminate the abnormal binocular
interaction caused by one defocused image and one focused image. Small amounts e =
such as 1-2 diopters, can induce amblyopia. In myopia, mild myopic anisometropia up to -3.00 diopters
usually doces not cause amblyopia.

2. Strabismus amblyopia: The patient favours fixation strongly with one ey¢ and does not alternate fixation,

This leads to inhibition of visual input to the retinocortical pathways.
from disuse or understimulation of the retina. This

3. Visual deprivation amblyopia: amblyopia results : :
acities, ptosis, and surgical lid

c;)ndltlon may be unilateral or bilateral. Examples include cataract, corneal op
closure.

4. Organic: Structural abnormalities of the retina or the optic nerve may be present.

*  Physical examination:
f visual acuity between the eyes

ulty in distinguishing optotypes
d with single letters rather than

1. Visual acuity: Diagnosis of amblyopia usually requires a 2-line difference o

2. Crowding phenomenon: a common characteristic of amblyopic eyes is diffic
that are close together. Visual acuity often is better when the patient is presente
a line of letters.

3. Contrast sensitivity: Strabismic and anisometropic amblyopic eyes have marked losses of threshold contrast
sensitivity,

4. Eccentric fixation: Some patients with amblyopia may consistently fixate with a nonfovea
under monocular use of the amblyopic eye.

| area of the retina

* Management:

1. Patching may be full-time or part-time: full-time patching produced a si
patching per day

milar effect to that of 6 hours of

2. Opaque contact lenses, occluders mounted on spectacles, and adhesive tape on glasses have been used.

Examination of conjunctiva:

« Itisimportant to evaluate the conjunctiva lining the lids (palpebral conjunctiva) and the conjunctiva on the surface
of the eye (bulbar conjunctiva). Conjunctival injection (prominence of vessels) may be diffuse or perilimbal
(radiating outward from the limbus, which is where the cornea meets the sclera).

« Diffuse conjunctival injection usually results from inflammation or infection within the conjunctiva itself

(conjunctivitis), whereas perilimbal injection may be the result of inflammation or infection within the uvea or

anterior chamber. Chemosis refers to edema of the conjunctiva.

Examination of the conjunctiva may also reveal a subconjunctival hemorrhage, which may be spontaneous or

traumatic. Although these usually are benign but may be secondary to ruptured globe or coagulopathy.

Examination of sclera and episclera:

«  Inflammation of the episclera and sclera may be difficult to distinguish from conjunctivitis. Episcleritis is usually
painless and causes injection of a sector of episcleral vessels. These vessels will blanch with application of
phenylephrine. Vision usually is preserved. It is self-limited and may be associated with collagen vascular

diseases.

*  Scleritis causes injection of scleral vessels with a characteristic violaceous color. It is painful and often causes
decreased vision. The injection will not clear with topical phenylephrine. It is associated with collagen vascular
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ster, tuberculosis, syphilis)- Treatment depends on severity but ofyey .~
e 1l & Wi Wely,

diseases and certain infections (zo
systemic steroids.

can be detected by the associated pﬁ o

cll as cells and flare in the anterj, Otg o
le rheumatoid arthritis, and fetin;bcl

Aty

Ty

Examination of uveal tissue:

a (anterior uveitis,
that results from
Syndrom¢, §

jritis, iridocyclitis)
ciliary spasm as W

+  Inflammation of the anterioruve
arcoidosis, juveni

and unilateral constricted pupil
Causes include trauma, viral, Reiter’s

and it often is idiopathic.
The iris should also be examined for traumatic tears at the pap
iris from the ciliary body).

vea can be seen as exudates

« Inflammation of the posterior u : ncate
be caused by cytomegalovirus, toxoplasmosis, sarcoidosis,

illary margin and for iridodialysis (seParaﬁ°n ’ :
of‘he

around retinal vessels and hazy vitreous hum,
syphilis, herpes, and other causes. I It%

Examination of cornea:

. Comeal evaluation is accomplished with the aid of proparicaine, fluorescein, and the slit lamp. Defects o
corneal surface will appear bright yellow-green under the cobalt blue light on the slit lamp when staineg " ;
fluorescein.

on to carefully evaluate the cornea with the slit lamp fy,

ncy eye examinati
es of infection and inflammation of the cornea (keratit

ons. Many caus
es simplex, herpes zoster, adenoving

It is an essential part of the emerge
ake on slit lamp examination (herp

foreign bodies, abrasions, and ulcerati
have specific patterns of fluorescein upt
ultraviolet keratitis).

Comneal edema, seen in acute angle closure glaucoma, will appear to the examiner as a "steamy’’ cornea, and
patient will see "halos” around lights.

Examination of pupil:
«  On gross examination, the pupils are symmetric and circular. As many as 20% of normal individuals may haye
anisocoria (unequal pupils) of less than 1 mm.
ation, oculomotor nerve palsy, or Horner’s Syndrome

«  anisocoria also may be caused by uveitis, trauma, uncal herni
drops or nebulized ipratropium.

and iatrogenically by dilating or constricting
t. As the pupil reacts to direct light, a consensual

«  The examiner should test the pupils’ response to direct ligh
response (constriction of the opposite pupil) will also occur. After the examiner notes the degree and speed of

response of both the direct and consensual response in each eye, one sh i :

(swinging flashlight test). ye, one should swing the light between the two €yes

Each pupi e | ,

frf)fn til;p: ng;;id cor?lstnc.t with both direct and consensual light. If the pupil dilates as the light is swungfoi

the hallrm aflf o anp‘gl , this means that the pupil constricts more vigorously to consensual light than direct llgh!l
afferent papillary defect. This is referred to as a "Marcus Gunn pupil” g

Examination of anterior chamber:

*  Hyphema (blood in the anteri
e ant
often can be seen without me:g(l)lrig::l:tr'n gy hypop yon (layer of white blood cells/pus in the anterior chambff]
chamber. ion, but a slit lamp evaluation is essential to adequately evaluate the anter®
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« With a slit lamp, inflammation of the anterior chamber will be seen as cells (WBCs floating in the aqueous) and
flare (increased protein causing the aqueous to appear cloudy). Cells and flare in the anterior chamber can be seen
in uveitis, scleritis, and trauma.

« Gonioscopy describes the use of a goniolens (also known as a gonioscope) in conjunction with a slit lamp or
operating microscope to gain a view of the iridocorneal angle, or the anatomical angle formed between the eye’s
comea and iris. The importance of this process is in diagnosing and monitoring various eye conditions associated
with glaucoma. ;

Ophthalmoscopy/ fundoscopy:

+ The use of a hand-held ophthalmoscope enables the examiner to visualize the fundus. In a darkened room, the
patient f.ixes his vision across the room, and the examiner then brings the ophthalmoscope as close as possible
to examine each eye. The dial on the ophthalmoscope can then be adjusted to focus the image. This allows for
examination of the structures in the retina, The examiner notes the optic disk, the vasculature, and the macula.

« Types of Ophthalmoscopy:

1. Direct ophthalmoscopy: one that produces an upright, or unreversed, image of approximately 15 times
magnification. /

2. Indirect ophthalmoscopy: one that produces an inverted, or reversed, direct image of 2 to 5 times
magnification.

«  Dilation of the pupil can assist in the visualization of the retina. Examination of the periphery of the retina requires
the use of an indirect ophthalmoscope.

Clinical examination of lacrimal apparatus:

Tears which are produced by the main and accessory lacrimal glands are mostly drained
by the lacrimal drainage system. Any disorder affecting the lacrimal system causes the
complaint of tearing (epiphora). Excessive tearing could be caused by hypersecretion
from the tear glands or insufficient drainage of tears through the lacrimal drainage

system (epiphora).

Introduction of tear film:

«  The tear film (10 pm thick) covers the external ocular surface and comprises three

layers:
1. Thin mucin layer in contact with the ocular surface and produced mainly by the »$ >
conjunctival goblet cells u ‘

2. An aqueous layer produced by the lacrimal gland
3. A surface oil layer produced by the tarsal meibomian glands and delivered to the lid margins.

The functions of the tear film are as follows:

1. It provides a smooth air/tear interface for distortion free refraction of light at the cornea

2. Provides oxygen anteriorly to the avascular cornea

3. It removes debris and foreign particles from the ocular surface through the flow of tears

4. Tt has antibacterial properties through the action of lysozyme, lactoferrin and the immunoglobulins, particularly
secretory IgA.
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* The examination includes:

1. Inspection of the eyelid position,
Malpositions of eyelid such as ectropio
associated with epiphora.

2. Facial nerve palsy may lead to paralytic ectrop
oculi may affect the lacrimal pump mechanism.
for tears to be pumped into the lacrimal sac.

3. Punctal abnormalities: Punctal ectropion may b

for patency. Normal punctum is usually 0.3 mmi

interfere with tear drainage mechanism. Swelling/erythema

these cases pressure over the canaliculus may ¢
show any reflux. The canalicular area should be

contour and function in relation t0 the operation of the lacrimg)
tum is not apposed to the globe, wil| alwaump~
Ys

n, where in the punc ;
¢

laris muscle. Weakness of Orbigy
u v

ion / weakness of orbicu : :
f orbicularis oculi is pegy, 8
eccessa

Contractions and relaxations 0

¢ associated with epiphora. Each punctu.m should be g,
n diameter. Congenital/acquired stenosis of the punct, messed
around the punctum may signify ca“aliculit-may
x, while pressure over lacrimal sac area doelss,nl

ause tear reflu .
palpated carefully to seek evidence of canaliculitis,

edial canthal area may reveal a mass in the area of lacrimallsac, in patient Wi
bstruction. Lacrimal sac tumors must be diligently exclyge dh

| drainage channel obstruction, Palpasi
10

ificant lower Jacrima
/ secretions / pus. If the reflux is purulen; b
|

a. Palpation over the m
significant lower tear drainage channel 0
palpating this area. In patients with sign
over lacrimal sac area will cause pain with reflux of tears

significant dacryocystis should be suspected.
struction of lacrimal drainage system, infection commonly develops i, the

b. In patients with complete ob \
lling, redness, and tenderness in the medial canthal region. Lacrim e
o

lacrimal system causing swe .
infections (dacryocystitis) are associated with pain around the eye. In pediatric patients this may Proges;
to orbital / periorbital cellulitis.

All suspected patients should undergo diagnostic nasal endoscop

5. Intranasal examination: This is a must.
f lacrimal outflow obstruction.

examination to rule out sinonasal causes 0

6. Slit lamp examination: Will reveal elevation of precorneal tear film.

Diagnostic tests:
a. Schirmer’s test: This test is basically prepared to quantitative tear production. This test is performed by placing

strips of white filter paper at the junction of the middle and lateral thirds of the lower eyelids after administration

of a topical anesthetic agent. The tear production is measured with the eyes closed. Produced tears will wet the
per which becomes wet is assessed at the end of 5 minutes. Normal test result

filter paper. The length of the filter pa
is between 10mm and 30 mm of wet filter paper. Normally it should not exceed 30 mm. A value of more than 30

mm is considered to be epiphora. A value of less than 10 mm is considered to be dry eye (hyposecretion)

b. Fluorescein .dye disappearance test: This test can be casily performed as an office procedure. The steps are as
follows: a @xmre of toglcal anesthetic and fluorescein dye is placed in the inferior fornix of each eye. The tear
film formed in each eye is observed and compared over a period of 5 - 10 minutes. ‘

B :;';-‘; ‘i)(;e ;fllr?:tl:s dn:im r:lpidlg throulg}l: a patent lacrimal drainage system. Persistence of dye in the tear film even
indicates abnormal lacrimal i . ) e
i —— imal outflow. This could be due to functional / anatomic obstruction i

~d. Punctal dilatati : ; .
ion and canalicular probing: This simple test is used to evaluate patency of the proximal

ductal system. Diffi ith dilatati indi
ek 05;) s ;ug;u:}tl); v:;;}; 1(?ﬂaltatlon may 1.ndlcate clinically significant punctal stenosis. Similarly difficult
s iyt o macu‘ us may fndlcat? canalicular stenosis / stricture. This is a contraindication fo
G zrsl?gp;z;? nl(ti" .prct)bm% opens up the stenosed canaliculi. Easy probing Up to he
icator of upper lacrimal draina
ge pathway patency.
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e. Lacrimal irrigation: This test is used to diagnose the location and extent (complete / partial) of an obstruction:
A 23 - 27 gauge cannula is attached to a syringe containing sterile saline solution. This is iniroduced into the
proximal canaliculus (usually the lower one) following punctal dilatation. Irrigation should be performed in both
eyes even in patients with unilateral epiphora, since the normal eye can be used as the basis of comparison. In
the presence of patent / partially patent lacrimal system the saline finds its way into the nasal cavity. Reflux of
the injected saline through the same punctum indicates canalicular obstruction, while reflux from the opposite
punctum indicates obstruction distal to the common canaliculus. Distention of lacrimal sac or reflux of purulent
secretion indicates nasolacrimal duct obstruction. Reflux of bloody fluid indicates lacrimal system inflammation,
a lacrimal sac tumor, or trauma to the tissues while introducing the cannula.

bt N Thaen, 31 0%  %

f. Jones dye tests: These groups of tests are used to distinguish between functional and anatomic outflow problems.
The primary test is performed by placing topical anesthetic and fluorescein dye into the conjunctival sac. Topical
4% Xylocaine and oxymetazoline nasal sprays may be used to anesthetize and vasoconstrict the inferior meatus
of the nose. Cotton tipped applicator is placed beneath the inferior turbinate near the opening of the nasolacrimal
duct. Recovery of fluorescein dye in the nose indicates a functionally and anatomically patent system. Non
recovery of the dye (negative result) suggests a functional or anatomic blockage.

g. Inthe event of negative dye test, secondary dye test should be performed. This test is performed after removal of
residual fluorescein from the conjunctival sac. Clear saline solution is placed into the inferior canaliculus using a
syringe / cannula. The irrigant is retrieved from the nasal cavity by tilting the patient’s head forward over a basin.
If fluorescein dye is present in the irrigant (positive result) then it is assumed that the upper lacrimal system is
functional while the lower system is partially open and is not functional.

Recovery of a clear irrigant (negative result) indicates a functional problem with the upper system.

h. Dacryocystogram: This test helps to evaluate the anatomy of the lacrimal system. In this test contrast medium is
injected into the lacrimal system through the lower canaliculus, and performing a serial radiography. The anatomy
of the complete outflow system becomes visible. This test is useful in identifying congenital anomalies involving

the lacrimal outflow tract.
J

Physiology of vision:

Light waves from an object enter the eye first through the cornea, which is the clear dome at the front of the eye. It is
like a window that allows light to enter the eye. The light then progresses through the pupil, the circular opening in
the center of the colored iris.

*  Fluctuations in the intensity of incoming light change the size of the eye’s pupil. As the light entering the eye
becomes brighter, the pupil will constrict (get smaller), due to the pupillary light response. As the entering light
becomes dimmer, the pupil will dilate (get larger).

« [Initially, the light waves are bent or converged first by the cornea, and then further by the crystalline lens (located
immediately behind the iris and the pupil), to a nodal point (N) located immediately behind the back surface of
the lens. At that point, the image becomes reversed (turned backwards) and inverted (turned upside-down).

*  The light continues through the vitreous humor, the clear gel that makes up about 80% of the eye’s volume, and
then, ideally, back to a clear focus on the retina, behind the vitreous. The small central area of the retina is the
macula, which provides the best vision of any location in the retina. If the eye is considered to be a type of camera
(although, an extremely complex one), the retina is equivalent to the film inside of the camera, registering the tiny
photons of light interacting with it.

*  Within the layers of the retina, light impulses are changed into electrical signals. Then they are sent through
the optic nerve, along the visual pathway, to the occipital cortex at the posterior (back) of the brain. Here, the
electrical signals are interpreted or “seen” by the brain as a visual image.
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ovel of the lamina cribrosa, collectjye)
on retinal ganglion cell axons, The areg 'hi,,g

Visual pathway: The axons of the ganglion cells exit the €y¢ atthe |
ist in this region, nothing can be gq, oty
n in

the optic nerve. Each optic nerve consists of npproximntcly I milli
the axons exit the eye is called the optic disc. Because no receptors ex

corresponding part of the visual field.

Central projection:

*  Formation of optic chiasm: The optic nerves of the 2 eyes contin

located just anterior to the stalk of the pituitary gland.
ptic nerves decussate. The axons from the nasal retina cross over to the op

d the axons from the temporal retina project ipsilaterally.
optic chiasm, they are collectively referred 1, ,
rried from the left visual field is carried i :s’t
in the left optic tract. Each optic :lrac

t

isual field is carried 1
ual part of the dorsal thalamus,

ue posteriorly and meet at the opyj, h
i ¢ ias
m,

« At the optic chiasm, the 0 Positg (;
‘ te (l.c
contralateral) side of the brain, an :
«  Optic tract: after the axons of the ganglion cells pass the
optic tract. Posterior to the optic chiasm, the information ca

optic tract, whereas the information from the right v

terminates at the lateral geniculate nucleus (LGN), which is the vis
LGN): The vast majority of the axons of the right and left optic tracts terminate i

serves as the primary relay nucleus for visual processing by the cerebra) cort
ation from the left visual field via the right optic tract, and the left LGN recg
 field via the left optic tract. b
axons form LGN neurons from the optic radiations, wp;
occipital cortex. Fibers in the optic radiation that carry information ab:fh
d the lateral horn of the ventricle in the temporal lobe before reaching &l:t
visual information and the final processing of the neural signalg fme
ex. The fovea is represented in the posterior part of the visual cortem
d in progressively more anterior regions. :

« Lateral geniculate nuclei (
right and left LGNs. The LGN
The right LGN receives inform
information from the right visua

. Optic radiation and occipital cortex: Most of the
terminate in the visual areas in the
the superior visual field sweep aroun
occipital cortex. The topographic order of
the retina are maintained in the visual cort
and the more peripheral regions of the retina are represente

Basic sense of the visual pathway:

The axons of the retinal ganglion cells form the optic nerve. The two optic nerves meet at the optic chiasm, where th
nerve -ﬁbers originating in the nasal retina of cach eye decussate to join the temporal fibers of the fellow,eye Fme
the chiasm, the same axons continue on as the optic tract. These axons travel to and synapse in the lateral gcn'iculaz

nucleus, the cells of which send their axons through the optic radiations to the visual cortex
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Dacryocystitis

Introduction:

+  Dacryocystitis is an inflammation of the lacrimal sac, frequently caused by nasolacrimal duct obstruction or
infection. It causes pain, redness, and swelling over the inner aspect of the lower eyelid and epiphora. It is
represented in two type acute dacryocystitis and chronic dacryocystitis. Typically infants and adults over 40 years
of age are affected. Most common bacteria engaged are streptococcus and staphylococcus group.
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 Epiphora: this is the commonest presentation of lacrimal pathologies. Tearing of eye may have two etio] . :

factors, first one are when there is excessive tear production like seen in comjun ctival and comeg| infect.mca]
irritations. The second group of etiological factors is represented by’ObS.tl'UCt“": Pa‘h°1°$y of th-e drainag,, lsonﬂ'
at various levels; this particular group has got the nomenclaturc E_plphora for tea'rmg. This group i
cular impediments, lacrimal sac obstruction and more ﬁ'equem]
Ya

punctal misdirection and obstructions,
NLD blockage.

canali

Types of Dacryocystitis:

1. Chronic dacryocystitis:

« Predisposing factors:
cally which may impede the lacrima] draing
ge

a. Abnormally narrow nasolacrimal duct (NLD) anatomi

system.
b. Associated inflammation viz. conjunctivitis may block the sac or NLD with mucus plugs and desquamated
epithelial cells.
nsive polypoidal mucosa, growth/tumor of th
¢

Rhinological causes like deviated nasal septuny/spurs, exte
nasal cavity, anterior nasal packing done to control epistaxis and massive inferior turbinate hYpeftl‘Ophy

may block NLD opening in the inferior meatus thus precipitating dacryocystitis.
d. Abnormal mucosal folds and strictures in the sac or NLD and lacrimal sac foreign bodies.

e Clinical features:
a. Epiphora, cystic swelling over the lacrimal sac (just below the inner canthus) that indicates a mucocels

formation.
Regurgitation of mucopurulent or frank pus from the puncta, when the lacrimal sac external swelling

b.
is pressed. Sometimes due to continued chronic infection opening of both the canaliculi in the sac are
blocked and a large fluctuant swelling is seen at the inner canthus with a negative regurgitation test. This

is called encysted mucocele. Mucocele is the commonest swelling of the lacrimal sac.

Complications:

+  Chronic indolent conjunctivitis

* Hypopyon ulcer

Post surgical complication (intraocular surgeries) including endophthalmitis.

Atonic lacrimal sac leading to lacrimal pump failure (excessive fibrosis of the sac wall) and sac can only be

evacuated with pressing it manually.

Management:
Non surgi ive: s o o8
gical/conservative: repeated syringing and antibiotic eye drops are tried which may leads to a successfil

outcome in limited number of patients but must be tried in relatively recent cases

*  Surgical management:
a. DCR (Dacryocys i : this i

RO 0?; A :;Cio;':ltﬁ:;;ogr;y).c }t]hxs can be done via external and endoscopic endonasal approach and

TN égc au::l?:(ij dacryocystitis. The later technique is now more preferred meth

ghod tely 5 00% o oot hand.; ) 1D ((j)es n.ot cause an external scar and being less invasive with equaty

contiectin Seest o lacrin; 1 R aims at bypassing the obstructed NLD and making 2 surgc

tre anterior margi, of e st b‘a sac and the nasal cavity. A vertical incision is made Just anterior
rbinate and the overlying bone is removing with a drill or a bone pure
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in or'dcr to expose the lacrimal sac. Sac wall is than incised and silicon stents is placed which protect the
surgically created window for closure in the nasal cavity during the healing phase.

External or conventional DCR is done by making a curved incision along the anterior lacrimal crest. Medial
palpebral ligament is sectioned and lacrimal sac is exposed which then is reflected laterally to have a good
view of the lacrimal fossa. Lacrimal bone is pierced to enter the nasal cavity, Medial wall of the lacrimal sac is
incised vertically to create anterior and posterior flaps which are secured and a surgical window is completed
between the lacrimal sac and the nasal cavity.

DCT (Dacryocyslectogny): itis rarely indicated and this surgical operation includes sacrifice of the irreparable
lacrfmal sac. Co.mmo'n indications of DCT are lacrimal sac malignancy, non functional and extremely fibrosed
lacrimal sac which will make a DCR worthless, tuberculosis of the lacrimal sac and limited skilled surgeon to
perform DCR.

c. Conjuctivodacryocystorhinostomy and canaliculodacryocystorhinostomy

2. Congenital dacryocystitis:

This is defective canalization of the lacrimal drainage system in newborns; most notable obstruction is the
lower end of NLD by mucosal fold abnormalitics and epithelial debris obstruction. Common pathogens
recovered are Haemophilus influenzae, Staphylococcus aurcus and Streptococcus species.

Clinical features: Mucopurulent discharge regurgitation, matting of the eyelashes, visible swelling of the sac
area and epiphora.

Management:

a. Milking and massage of the sac: this technique is found to be most effective in managing congenital
dacryocystitis especially of very young age (upto 4 wks). This technique includes expression or milking
of the sac with firm massaging it from upside down with 10-15 strokes, 3-4 times a day. This is usually
followed by topical antibiotic eye drop instillation. While performing this manoeuvre index finger is used
to block common canaliculi in order to prevent the reflux/regurgitation.

b. Lacrimal syringing: in failed cases of the congenital dacryocystitis frequent syringing is done with
normal saline or antibiotic solution through upper and lower puncta. :

c. Lacrimal probing: if the congenital dacryocystitis fail to respond even after 10-12 months than lacrimal
probing is done with Bowman’s probe from the upper punctum. The rationale of waiting this much of
period is that spontaneous opening of the blockage occurs in more than 95% of the cases with lacrimal
sac massage and syringing. Upper punctum is dilated with Nettleship punctum dilator and a lacrimal
probe is inserted through the lacrimal pathway upto the nasal cavity. Utmost care must be entertained
‘not to injure the canaliculi and other structures. This is followed by frequent syringing to maintain the
patency of the established drainage pathway. This technique requires general anesthesia to be performed,
repeated probing may cause extensive traumatic fibrosis of the pathway and false passage formation thus

not recommended.

d. DCR (Dacryocystorhinostomy): rarely needed.

3. Acute dacryocystitis:

It is painful suppurative inflammation of the lacrimal sac. Etiological factors include acute exacerbation of chronic

dacryocystitis and ethmoidal cells infection.

Clinical features:

a. Painful cellulitis of the lacrimal sac which may involve cheek and lids.

b. Epiphora
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ed and the
hich is tende
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the swelling is organiz
icuous at the sac area W
hrough skin forming an

¢. Lacrimal abscess: when
cystic swelling is consp
invariably will rupture t

d. Febrile illness.
ddish and indurated.

Skin overlying lacrimal sac isre
tion, in nctivitis,

A
© Whigy

¢
orbital cellulitis and facial cellulitis

« Complications: corneal ulcera fective conu

« Management:
a. Oral broad spec

b. Local application of antibiot

c. Incision and drainage of the Jacrimal absce
incision and the pus is exteriorized followed by @ sterile

d. Persistent discharging Jacrimal fistula warrant @ timely d

has subsided.

trum antibiotics

ic ointment/cream

gs: most prominent and dependent point must be g
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Mucocele and pyocoele of the lacrimal sac

Mucocele: It follows chronic inflammatory product stagnation causing dmtcntlon of lacrimal sac in chronic
dacryocystitis with both proximal (common canaliculus) and distal blockage (Nasolacrimal duct) of lacrimal apparatus.
This fluctuant swelling is seen just below the inner canthus in lacrimal sac area typically with a negative regurgitation
test (pressing the swelling does not yield anything from lower punctum),

Patient has got constant epiphora and the sac is filled with entrapped mucoid secretions. This particular condition is
called 'mucocele 'or 'encysted mucocele’.

Pyocoele: mucoid content of the encysted mucocele may be invaded by pus forming bacteria which convert mucoid
secretion to a frank pus. Proximal and distal structures remains blocked with again a negative regurgitation test.
Clinical features are epiphora, swelling of the sac area and repeated conjunctivitis.
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Benign conjunctival tumors

«  Common benign tumors of the conjunctiva are congenital naevus, Dermoid and dermolipoma.

Congenital naevus:

* They typically are present at the epithelial — subepithelial junction. Compound naevus has got deeper stromal
infiltration too having goblet cells histologically. They may be flat or elevated in appearance and brown or black in
color. They normally are present close to limbus and shows trivial malignant changes. They are surgically excised

only due to cosmetic concern.
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Conjunctival intraepithelial neoplasia

C(;njunctival intraepithelial neoplasia includes different spectrum of pathologies including conjunctival dysplasia
carcinoma in situ and squamous cell carcinoma (SCC). First two conditions may be included in premaligna'llt
lesion where as SCC is a malignant tumor itself. When the abnormal cellular proliferation involves only part

thickness of the epithelium, it is classified as mild Conjunctival intraepithelial neoplasia, a condition also called
dysplasia. When it affects full-thickness epitheli

i um, it is classified as severe Conjunctival intraepithelial neoplasth
a condition also called carcinoma in situ.
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« Mild Conjunctiqul intraepithelial neoplasia (dysplasia) form is characterized by a partial-thickness replacement
of the normal epithelial cells by immature abnormal cells whereas severe Conjunctival intraepithelial neoplasia

(carcinoma in situ) is characterized by a complete thickness replacement of the epithelium by carcinomatous
cells.

»  Invasive form of SCC occurs when the Conjunctival intraepithelial neoplasia infiltrate deep through the basement

membrane into underlying stromal tissue, Clinically, invasive squamous cell carcinoma is generally greater in
dimension and more raised than Conjunctival intraepithelial neoplasia.

. ’[Yeatment:. locali-zed lesion is surgically excised and the bare area is grafted with conjunctival or limbal
transplantation. It is better to excise 2-3 mm more than the actual lesion for negative frozen sections. Residual

disease is dealt with topical mitomycin C and 5fluorouracil. In advance orbital invasion an enucleation and even
exenteration is required.
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Introduction:
gin and commonly divide

Seborrhocic Blepharitis:

Ulcerative/staphylococcal blepha

Chronic posterior blepharitis:

Alu[ thrd
Wy
]

d into chronic anterior apy
Chy

on;

I

ofthee elid mar, .
)’ in occurs in three different forms:

Blepharitis is chronic inflammation
r blepharitis aga!

posterior Blepharitis. Chronic anterio
1. Seborrhoeic Blepharitis
2. Ulcerative Blepharitis

3. Parasitic blepharitis

scales in the eyelashes root which falls off and replaced,
oval leaves 2 hyperemic zone undem:a‘t‘l:\v
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ed by presence of white
druff. Flake rem

This disease is represent
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flakes. These scales are assoc
without ulceration.

Clinical features: foreign b
prominent in morning time.
al flakes/crusts arc remo
fusidic acid + beclomet
be removed with warm norma

ashes, photophobia and burning which g
m()re

g of eyel
of posterior lid margin.

d change in shape
onate solution with application of antibjy

Scalp seborrhea is dealt with regular sh,
ed diet/proper nutrition will suffice. Moy

ody sensation of lids, mattin
Loss of cilia (eyelashcs) an
ved with sodium bicarb

hasone) on lid margin.

Treatment: loc
| saline and balanc

steroidal cream (
usage. Crusts may

ritis:
ish crusting around the base of eyelashes. Commonly responsible bacteriy
ar

bacterium acnes.
atting of the eyelashes and photophobia. Remova| of
tting 0

Ulcerative blepharitis may be associated with chrop;
d for that. Watering and papillary conjunctivitis ma;

f hard, yellow
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Itis aggregation O
Streptococcus, Stap
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Complicatio
ectropion and recurrent stye formation.

eyelid), epiphora, dry eye syndrome,
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Management: lid hygiene is particularly helpful apart from re
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iv i i i
y gives immediate relief. Hot compression and oral Doxycycline (100 mg X BD) for 4 week
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Chronic posterior blephariti
tting of eyel
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d + beclomethasone) on lid margin 2-3 times?
s is an established
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Parasitic blepharitis/Phthiriasis palpebrarum:

+ This condition represefits infzfstation of crab louse (phthirus pubis — commonly present in pubic hairs and may get
transferred to other hair bearing areas like chest, axilla and eyelid) in the root of eyelashes, Crab louse or pubic

IOl'ISC is an insect that is an obligate ectoparasite in human beings. They feed exclusively on blood and human
beings are the only known hosts of this parasite,

. ;&dultl crab louse is about 1.2-2 mm long and has got an almost round body; hind legs are much larger than the
ront legs and have got large claws. Head louse (| pediculus corporis) may sometime causes parasitic blepharitis.

+ Clinical fea‘tures: mild itching, foreign body sensation, lacrimation, matting of the eyelashes, conjunctivitis
(rare) and mild photophobia,

. M'anagement: manual lice removal with fine forceps and application of antibiotic and steroidal cream (fusidic
acid + beclomethasone) on lid margin,
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