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Good morning. This lecture is an introduction to the course of for the fourth year medical
.students

Eye ball

Wintroduction:

QThe eye placed in the anterior part of
the orbit

UOnly the anterior part of the eye ball is

The eyeball is placed in the anterior part of the orbit and that's why only its anterior part is
.exposed to the anterior to the external world



Evye ball
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The eyeball is moved by six muscles four rect, sup, inf, lateral, medial and two obliques. The
.muscles are supplied by three cranial nerves the third, the fourth, and the sixth

Eye ball

dThe Optic nerve Il

OConnects
Jithe eye to
Athe bran,

QCarries visual impulses
Qpassing through the
A Optic foramen and
L Optic canal

dThe Ophthalmic nerve  V

OCarries sensory impulses

The eye have two sets of sensory cranial nerves. The second cranial nerves optic nerve
connects the eye to the brain and carries visual impulses passing through the optic foramen

and the optic canal. While the trigeminal the fifht the ophthalmic division carries sensory
impulses



Eve ball

The exposed part of the eye
ball consists of

QComea
I3 central
3 transparent part
3 {visual)

OSclera
D opaque white parl
O prateclive

QJunction of
Osclera with
ecomea is called
QLimbus

the exposed part of the eye consists of the cornea and the sclera. The cornea is central
transparent parts that have a visual function while the sclera is the white opaque posterior
part and it's mainly protective. The junction between the sclera and the cornea is called the
.Limbus or the ring

Eye ball

dAnterior part of eye ball
OCaverad by the
QConjunctiva
Athin
Qmucous membrane

1. Covering the sclera
1. Bulbar conjunctiva

2. Reflected part
1. Fomix

3. Covering the eve lid
'\ Palpebral conpuncliva

The anterior part of the eyeball is covered by conjunctiva, which is the thin mucous
membrane. The conjunctiva covering the sclera is called the bulbar conjunctiva and it's freely
mobile. The reflected part between the sclera and the back of the eyelids is called the Fornix
while the conjunctiva covering the back of the eyelids are called the palpebral conjunctiva
.and it's firmly attached to the tarsus plates of the eyelid



Eye ball

dThe sclera

Extands

OFrom
A The limbus
Jdanteriarly

Oto the
D optic nerve
' pastenorty

.The sclera therefore extends from the Limbus anteriorly to the optic nerve posteriorly

Eye ball

Dimensions:

JdGeometric axis
dAntero-posteriorn
24 mm

dEquator:
QEncircles the eye,
212 mm behind the limbus

Fig. 1230 Shruciors of i hamun sy

The eye geometric access from anterior to posterior is about 24 millimeter an average
.subject and the equator which encircles the eye is about 12 millimeters behind the limbus



Eye ball

UEye Ball Layers:

1. Outer coat:
1. Comea
2. Sclera

2. Middle coat;
1. lIris
2. Ciliary Body
3. Choroid

3. Innermast layer,
1. Retina
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The eye have three coats the outer coats cornea and sclera, the middle coats Iris & ciliary
body and choroid while the innermost is the retina

Eye ball

QEye Ball Layers:
0uter coat;
1. Comea
Q16
I Transparent
2. BSclera
a5
A Opague

OThe functions are
I 'Visual
JProteciive
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the outer coat contains from the cornea which is the anterior one sixth and it is transparent
with visual function the sclera is the remaining five sixth as white opaque at of protective
function



Eye ball

LEye Ball Layers:

IMiddle coat;
1. ns
2. Ciliary body
3. Chaorod

Vascular
OMutritive function,

Fig. 3230 Struciure of the feman sye.

The middle coat the iris in front the ciliary body in the middle and the choroid in the
posterior part is the vascular and it have mainly nutritive function in addition the iris through
its hole the pupil controls the amount of light going inside the eye while the ciliary body and
.the ciliary muscle controls the amount of accommodation to near vision

Eye ball

QEye Ball Layers:

innermost layer:
QRetina

QFormed of 2 layers:
1. Sensory Retina
* responsible for The
+ receplion of Retina
+ wisual mpulses

2. Retinal pigment epithelium
layer

T RPE

LY

The innermost layer consists of the retina which is two layers the sensory one responsible for
the reception of the visual impulses and it gives the neuro sensory input to the visual cortex.
The other layer the outer most one is the called the retinal pigment epithelial and it is has a
.nutrient nutrition and protective function




Eye ball

* The eye chambers are three:
rutina

1. The Anterior Chamber

2. The Postericr Chamber

3. The Vitreous Cavity

OR

Fig. 32,30 Siruciure of e buman #yw.
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The eye have three chambers the anterior the posterior and the vitreous cavity

Eye ball

» The Anterior Chamber
« Separates the

+ Comea .

+ Posterior surfacs iris
= From the lens

» lris

+ Communicatad with the
+ Posterior camber

+ through
* the Pupil, cornea —+, ﬁ
+ Filbe with agueous

+ Agueous Humor @

the anterior chamber is present between the corneal posterior surface and the anterior
surface of the iris. It communicates with the posterior chamber through the pupil. The AC is
filled with agueous humor which is the watery solution



Eye ball

sclera

* The Posterior Chamber

+ Small and
* Narrow space

« Betwesn
+ the lris
= anteriarly

» and the
* Lensamd
= it Zonules
» pastencrly

The posterior chamber is a small and narrow triangular space, just behind the posterior
.aspect of the iris anteriorly and the anterior surface of the lens and its zenules posterior

Eye ball
« Vitreous Cavity:
» Largest chamber
- — o il
+ Behind - iy
= the Lens e i, ——f
o — I; —opEc
+ Bounded by the , |/
= Refina, ' - | ope
®

» Filled with a
« Jelly-like substance - -
* \ifreous humer S
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The vitreous cavity is the largest chamber of the eye. Behind the posterior aspect of the lens

bounded by the retina from all other aspects. It is felt with a jelly like substance called
.vitreous humor




Eye ball

* The lens:
* Transparent 5
* Biconvex structure il R T
* Located [oted
« Behind the st
* |rig

+ fixed in its position by
» Zonubes called
« Suspensory ligaments

The lens is a transparent bi convex structure located behind the iris, it is fixed in s position
but the zonules called the suspensory ligament which connects the lens to the ciliary body
.and the ciliary muscle and that controls the amount of accommodation to near vision

Eye ball

= The blood vessels:

1. Ciliary system
2. Retinal system

* Both from the
* Ophthalmic artery

+ Derived from
* Internal Carotid Artery
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The eye have two sources of blood vessels first the ciliary system and the retinal system both
.originates from the opThalmic artery which is a branch of the internal carotid artery




Eye ball

Ciliary system:

UArteries:
1. Posterior ciliary arteries

1. Short
2. Long

2. Anterior ciliary arteries

P
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The ciliary system have posterior ciliary arteries, which may be short or long as well as
.anterior ciliary arteries

Eye ball

O3hort posterior ciliary arteries:

20 branches
QEnter surrounding optic narve head

QSupply
U Opiic nerve,
O Episclera
O Selera posteriorly

[ Terminate in ihe
O Charaid
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The short posterior ciliary arteries are 20 branches which enters The eyeballs surrounding
the optic nerve head. They supply the optic nerve, the epi sclera and the posterior part of
the sclera. They terminate in the choroid the vascular structure of the innermost part of the
eye



Eye ball

OLong posterior cliary areries:
Cpassing forwards in
O Suprachoroidal space,

CDividing in
I Ciliary body
QFarming

O Major arterial circle of the iris
I Circulus iridis minor

QSupplying
I Anterier part of the choroid

long posterior ciliary arteries pass forward in the Supra choroid space between the sclera out
side and the choroid internally and it divide in the ciliary body. They form the major arterial

circle of the iris as well the minor arterial circle of the iris they supply the anterior part of the
.choroid and the iris

Eye ball

O Anterior ciliary arteries:

QFrom
O Muscular arteries
JSupplying Rectus Muscles

17 in number
02 arteries for
O each Recius EOM
O Except Lateral Reclus
O = 1 artery

L Supplyin 1
P, - .;a %
L 5clera f “

Ciliary body

O Caonjunctiva

The anterior axillary arteries they originate as branches from the muscular arteries that
supply the rectus muscles. Each rectus muscle have two arteries on either side except for the
lateral rectus which have one and that's why that the ant ciliary arteries are seven in
number. They supply the episode era the sclera the ciliary body and the conjunctiva

| The 7 anterior ciliary arteries | __\




Eye ball

* Venous system:

1. \Vortex &
2. Posterior Ciliary

.The venous system consists of the vortex veins and the posterior ciliary veins .

Eve ball

= \ortex veins
« 4 in number
« Drain
1. Choroid
2. Cilliary body
3 s

« 2 superior and
= 2 inferior

The vortex are 4 in number two superior and inferior and they drain, the choroid the ciliary
,body, the iris




Eye ball

+ Vortex veins
* Draining to
« Ophthalmic vein
= and ultimately
= Cavernous sinus

they end and drain into the aphthalmic vein which ultimately ends into the covernous sinus

Eye ball

* Retinal system:
* Central retinal artery:

* Supplies the
« Ratinal inner layers
= [The outer lavers from choroid)

The retinal system the central retinal artery supplies the retinal inner layers the outer layer .
have its oxygen and nutrients supplied by diffusion from the choroid outside It



Eye ball

* Retinal system:
« Central retinal vein:

+ = Ophthalmic vein
* — Cavernous sinus

W
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the central retinal vein drains into the aphthalmic vein, which also drains into the cavernous
.sinus
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This is to show the relation between the central retinal vein, the optic disk and the inner
.retina



If you look through the ophthalmoscope on fundoscope, we can see here the main feature is
the optic disc features by the red arrow. And then we can see a group of or arcade of arteries
and branches of the central retinal artery and central retinal vein going up the upper arcade
and the lower arcade denoted by the green one. The areas spanning between the upper and
lower temporal arcades is called the macular anatomically. However, for clinical purposes,
the macula is more defined as the area bounded by the interrupted blue circle. With its
middle there is a depression called the fovea centralis that the center of the maximum vision
.that we might have

Nerves of the Eye

* Oculo Motors:
.30
- 41'1.
+ B granial nerves

* Facial nerve: (VII)
» Sensory: (V)

+ Sympathetic
+ Parasympathetic

The eye have several sources of cranial nerve innervation. First we have the third the
oculomotor, the fourth the trochlear and the sixth abducent cranial nerves which supplies
the extra ocular muscles. The facial nerve supplies the orbicularis oculi, which is the muscle
that closes the eyelid. However the ophthalmic, and to a little extent the maxillary divisions



of the ophthalmic of the trigeminal nerve they first give sensory supply to the skin and to the

eye. Also the autonomic both sympathetic and parasympathetic supply eye
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The oculomotor nerve supplies all the extra ocular muscles except the superior oblique and .
lateral rectus and also it gives parasympathetic supply to all intra ocular muscles

Nerves of the Eye
* Trochlear {1V nerve)
Supplies ' -
* Superior obligus Sugerier sbéiqee nuacle [
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The trochlear nerve supplies one muscle the superior oblique. The abducent supplies the
.lateral rectus muscle from its medial aspect



Nerves of the Eye

- Facial nerve: (VII)
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The facial nerve supplies the orbicularis oculi and also it gives parasympathetic supply to the
lacrimal gland

Nerves of the Eye

= Sympathetic:

* (surround Arterial BS, ICA)

Supply
1. Muller's muscle in the lid
and

2. Dilator pupillae muscle

The sympathetic consists of three neurons and it's surround the arterioles of the brainstem
and the internal carotid artery supplies mullers muscle which helps in raising the upper
eyelid as well as supplying the dilator pupillary muscle



Nerves of the Eye

* Parasympathetic:

1. Via lll nerve
2. - Ciliary Ganglion
3. = Pos Ciliary nerves

Supply
1. Ciliary Muscle
2. Constrictor Pupillae

The parasympathetic supply goes together or via the third nerve reaches the ciliary ganglion.
And then postganglionic fibers goes into the posterior ciliary nerves to supply the ciliary
.muscle and the constrictor pupillae

Nerves or the Eye
- Sensory: Ay 7
- Ophthalmic division of 8T A
= Trigeminal nerve ( V' nerve) A : )

The ophthalmic division of the trigeminal nerve is the main sensory supply to the eye and
the upper eyelid. The lower eyelid also get some supply from the maxillary division of the
trigeminal nerve



Fxfraocular muscles

Six muscles

+ Move the globe in various
directions J

» Four rectus muscles:
1. Superior rectus |l
2. Infenorrectus Il
3. Medial rectus Il : . /
4. Lateralreclus v e ——

* Two Oblique Muscles:
1. Superior oblique IV
2. Infenor obligue Il

there are six ocular muscles that move the globe in various directions four recti, the superior
, inferior and medial recti is supplied by the oculomotor nerve the third, the lateral rectus
supplied by the sixth, the oblique muscles is superior oblique supplied by the trochlear four
.and the inferior oblique once again by the third oculomotor

Exfraocular muscles

* Four rectus muscles:
1. Superiar rectus
2. Inferior rectus
3. Medial rectus
4, Lateral rectus

» Two Oblique Muscles:
1. Superior oblique
2. Inferior oblique

Here we can see that the four reactie muscle is inserted into the anterior aspect of the
eyeball on varying distances from limbus reaching between 5.5 up to 7.7. According to each

muscle, we can also see that the two obliques are coming from the anterior aspect of the
.orbit and going backwards



Fxfraocular muscles

* Two Oblique Muscles:
1. Superior oblique
2. Inferior oblique

From the back of the eye, we can see the insertion of the superior oblique above the inferior
.oblique down into the posterior aspect of the eyeball

This is to show the origin of the rectus muscle from the apex of the orbit and they go
anterior to be inserted around the limpus while the two oblique muscles are inserted into
the back of eye



Extrinsic Eve Muscles: Main Action

Action

Lateral rectus Moves eye Waterally V1 (abducens)

Mleclial rectus Maves eye medially il [osculomabor) ﬂ
Superion rectus Elgvates wye M [eculamabon

bt Pl Deprosses eye 0l [ggulamabod)

51 il Elevates syw and furns i laterally M ol ot @

Superior oblsque Depresses eye and turns i1 laterally I¥ (trochdear)
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each extra ocular muscle have a defined action as its primary action. They might also have
secondary or even tertiary exit the lateral rectus takes the eye externally while the directors
take it medially towards the nose, the superior rectus elevates the eye the inferior rectus
depresses the eye, the two oblique muscles they elevate and depress the eye. But it could
also turn it laterally and causes in intorsion or extorsion

Levalor palpebrae superioris muscle
« Orbital muscle
* Elevates the upper lid

= I

the levator palpebrae superioris muscle is an orbital muscle originating at the apex of the
orbit passing near the roof of the orbit and then it turns downward to be inserted into the
upper tarsus as well as other structures in the upper eyelid including the orbicularis ocli and
.the skin




Visual pathway
* Retina Y h
» = Optic nerve
» = QOptic chiasm
« = QOptic tract

Tampora Ral'
of lefl retina

» = Lateral geniculate body
« = Optic radiation

» = Occipital cortex

The visual pathway is a complex one, it starts in the retina form as the axons of the ganglion
cells present in the inner layers of the retina, this collect on the optic disk and then pass
through the optic nerve and they reach the optic chiasm, at the optic chiasm as we can see
that the fibers coming from the temporal half of the retina keep on the ipsilateral side while
the fibers from the nasal half of the retina cross to the other side. So each optic tract is
formed half by one eye and the other half by crossed from the other side. At the end these
fibers reach the lateral geniculate body where the second or the neuron arises to form the
optic radiation or the visual radiation or the genetic Lokar contract. At the end these axons
reach the occipital cortex area 17 where the bodies of neurons responsible for the
perception of vision are present. Thank you



