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(2) The lacrimal canaliculi:

Tearg are gpread by blinking

7
 Tear is distributed over the eye from lateral to medial by blinking.
* In the medial angle of the eye, the tear collects n the—

* In the medial end of the margin of
each lid, there 1s an elevated region

called the lacrimal papilla on the
summit of which the lacrimal

(punctum opens. Through these
openings, ‘tear passes into the lacrimal
canaliculi.

* The superior and inferior lacrimal
canaliculi are two short canals, lined
by stratified squamous non-keratinized
epithelium that pass medially to open
into the lacrimal sac.
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Fig.20: The inferior lacrimal papilla
and punctum (arrow).




(3) The lacrimal sac:

* This is a blind pouch located in the lacrimal groove in the medial

wall of the orbit. . . ~
: : : Anterior lacrimal crest
* Inferiorly, it opens into the (maxillary bone)

nasolacrimal duct. 9. — | Anterior
* When the orbicularis oculi
contracts during blinking, l.,_,.
the small lacrimal part of uf <

Medial palpebral
ligament

this muscle may dilate the al-' ~ Lacrimal [ |y o)
; ) fascia
lacrimal sac drawing tears .

1nto 1it.

Surroundg the gac

—

Lacrimal sac in
lacrimal groove

Lacrimal part of
9. orbicularis oculi

= | Posterior

Posterior lacrimal

: o _— crest (lacrimal bone)
negative presaure ingide it » more teare will get into the gac i

Reaulting in destination in lacrimal gac which cauges




(4) The nasolacrimal duct:

* This passes down from the lacrimal sac through a bony nasolacrimal
canal to ‘open in the inferior'meatus of the nasal cavity. | Act ac a valve

* Afold of mucous membrane, the dacrimal fold, guards the opening.
This prevents air from being forced up the duct into the lacrimal sac
when pressure 1s increased in the nose (as in blowing the nose).

* The nasolacrimal duct and the lacrimal sac are lined by

Upper eyelid
(palpebra)

Lacrimal gland Superior lacrimal canaliculus

Lacrimal duct Lacrimal puncta

Lacrimal sac
Lower eyelid

Inferior lacrimal canaliculus
(palpebra)

Nasolacrimal duct

Fig.22:  The lacrimal
apparatus. Note where the
nasolacrimal duct opens.

Inferior nasal concha

Nasal cavity




The Fascia the Eye

1. |The periorbita:|this 1s the periosteum of the bones of the orbits.
At the orbital margins, it’s continuous with the orbital septum.

2. |Common tendinous ring; SOF » superior orbital figsure
Posteriorly, the periorbita becomes (R
thickened around the optic canal
and part of the SOF where it forms e
the common tendinous ring, the
site of origin of the 4 recti It
muscles.

3. |The bulbar fascia: |this covers the
sclera of the eyeball. It extends
from the site of entrance of optic
nerve  posteriorly  to the
corneoscleral junction anteriorly.

Fig.23: The common tendinous ring.




4. | Medial and lateral check

ligaments: | these are ‘extensions
from the fascia of the medial and
lateral recti which insert into the
medial and lateral ‘walls of the
orbits.

5. |The suspensory ligament:|this is
the part of the
bulbar fascia. It forms a §ling’ that
is attached to the two check
ligaments suspending the eye in its
position.

[OF » inferior orbital fiseure

Orbitalis muscle 1s a’'smooth muscle that

bridges the IOF. It’s supplied by
sympathetic fibers. Its function 1s
unknown, but it’s thought that it keeps the
eye facing forwards and may cause
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Fig.24: Various fascia of the eye.
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Action of orbitalie mugcle » when it
contracte the eye will pugh forward
and look forward

E xophthalmug that i geen in thyroid
digeage ign't related to this mugcle

In Horner syndrome for example thig
mugcle will be paralyzed becauge it's
supplied by sympathetic fibers resulting

with enophthalmug (eye will be abnormally
deep in the orbit)




The Extrinsic Muscles of the Eye ‘

E xtra-oceular mugcleg
* Seven skeletal muscles are called the extrinsic muscles of the eye:

» Levator palpebrae superioris — moves the upper eyelid

* Four recti (superior, inferior, medial, and lateral) | Move
* Two obliques (superior and inferior) eyeball

Superior rectus Levator palpebrae superioris

Trochlear nerve

(CN1V) - - .
salls I relationg J!

Superior oblique o8 s Bagasd Jl S

Lateral .‘ N
rectus \ )Y /\ OBIE TS nerves J! aals Lo aas gaie Ly g Lelaays
Abducent _ X 3 fascicles

natve Central retinal : .
(CN VI) aﬁgr;,a reina Fig.25:  The  extrinsic
Oculomotor muscles of the eye (near

their origins). Note the

Common
tendinous ring

Medial rectus

Oculomotor nerve
(CN II), inferior nerve supply.
division

nerve (CN III)
superior
division

Ciliary Inferior rectus

_ -
ganglion \ -
Inferior oblique _




Trochlea » fibroug ring found in the medial wall of the orbit, made of fibrocartilage

Pagges along the medial wall of the orbit then it hocke around the trolehlea to pags posterio-laterally

A
Muscle Origin Insertion Nerve Supply
Superior oblique
(SO) Trochlear (IV)
Inferior oblique (I10)
Superior rectus (SR) Ocu(l;)lrll;otor
Inferior rectus (IR) \
Medial rectus (MR)
Lateral rectus (LR) Abducent (VI)
[7 Supplied by abducent becauge it's From the medial cide of the /
regpongible for abduction of the eye floor it passes posterio-aterally | (LRgSO,);3

Suppliee mogt of extringic muscles of the eye » thig is why ite named
oculomotor the nerve reapongible for the movement of the eye
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Fig.26: The extrinsic muscles of the eye. Left image, lateral view of the right eye.
Right image, superior view of the right eye. Note how the muscles run along the axis
of the orbit, which differs from the axis of the eyeball in resting position.




 The tendon of the (SO muscle passes through the ‘trochlea (a
fibrocartilaginous ring attached to the frontal bone) before turning

posterolaterally to its insertion.

* The IO muscle arises medially, just lateral to the lacrimal groove. It
runs posterolaterally to its insertion.

* The ‘trochlea of the SO is located ‘medially. Both obliques are
attacheddaterallyn This can be used to identify the left or right eye.

The axig of the mugcleg ie the game ag the axig of the
orbit but the axig of the mugcle ig different than the axig of
eye ball that’e why there’s an angle between them .. thig
meang that the movement of the eye doesn’t necegearily
be at the game direction ag the contraction of the mugcle

Fig.27: Is this the right or the'left eye?
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Movements of the eve:

Term Definition
Elevation Moving the pupil superiorly
Depression Moving the pupil inferiorly
Adduction Moving the pupil medially
Abduction Moving the pupil laterally

Internal rotation
(intorsion)

Rotating the upper part of the pupil medially (or
toward the nose)

External rotation
(extorsion)

Rotating the upper part of the pupil laterally (or

toward the temple)|s Js! cle 3555 Tl agamnii 5 agisehs Cann caisi LA




SR
Intorsion

| Transverse axis I‘ \,

Elevation-Depression ¥
Intorsion Extorsion
Abduction-Adduction SO IR

Muscle Action Fig.28: Movements of
the eye. Top left, the

axes around which
Inferior oblique (I0) | Elevation, abduction, extorsion movements occur. Top
right and  table,
movements produced
Inferior rectus (IR) | Depression, adduction, extorsion by the individual

Medial rectus (MR) | Adduction muscle.
Lateral rectus (LR) | Abduction

Extorsion

LR <=

)
Lateral-Medial \
Rotation b ..

Superior oblique (SO) | Depression, abduction, intorsion

Superior rectus (SR) | Elevation, adduction, intorsion




/) Elevation

Inferior Superior \Z/ Superior rectus Superior Inferior
oblique rectus Inferior oblique rectus oblique
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Inferior Inferior
rectus rectus

Depression

—= Oculomotor nerve (CN lll) === Trochlear nerve (CNIV) === Abducent nerve (CN VI)

| Fig.29: Binocular eye movements. 43
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Fig.26: The extrinsic muscles of the eye. Left image, lateral view of the right eye.
Right image, superior view of the right eye. Note how the muscles run along the axis
of the orbit, which differs from the axis of the eyeball in resting position.
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Vessels of the Orbit

Blood Supply

* This 1s mainly though the ophthalmic artery, a branch of the
internal carotid artery after leaving the cavernous sinus.

* The ophthalmic artery passes into the orbit through the optic
canal with the optic nerve. Initially, 1t lies inferior and lateral to
the optic nerve. It, then, crosses superior to the optic nerve to
run along the medial side of the orbit. It gives off various
branches in the orbit.

 The infraorbital artery, a branch of the maxillary artery,
supplies structures in the floor of the orbit.




Supratrochlear

Dorsal nasal

Anterior ethmoidal
Posterior ethmoidal

Long posterior ciliary

Central retinal

Supraorbital

Short posterior ciliary

Lacrimal 4

Supplies lacrimal gland

hthalmi
Ophthalmic Internal carotid

Fig.30: Ophthalmic artery and its branches.



Artery Notes

Muscular arteries Supply muscles of the eye

Branches of the muscular arteries. Pierce sclera
anteriorly to form the ciliary plexus in iris and

Anterior ciliary

arteries -
ciliary body
L one vosterior cilia Pierce sclera posteriorly. Join the ‘anterior
gpa}»te;?ies V" | ciliary arteries to form the ciliary plexus in iris
and ciliary body

Short posterior ciliary Pierce sclera posteriorly to supply the choroid

arteries
Central artery of the Pierces the optic nerve and runs in its middle.
voti n{ly Branches at the @pfic'diS¢ and can be seen

through the ophthalmoscope. Supplies retina.
A1 [ G o Giln S5 U Ll e 1 3551 Leisl 1t (ol bl agdyiis ol aSis 1am
s & | white blood celle moving ingide thege veggele Js.a black lineg with movement ingide them




Superior temporal retinal arteriole and venule

Superior nasal
retinal arteriole
and venule Superior and

inferior macular
Central

e~ aItariole and
venule
retinal artery

Nasal Temporal
Optic disc
Macula lutea
with fovea
Central centralis
retinal vein iyl L Ll L..l
JI oo ol (sl

L, Ls 45¥ Veggele

brain J! s adaptation

Inferior temporal retinal arteriole and venule aubgtraction Jac Le
Inferior nasal retinal arteriole and venule

Lesgis Lo &uansy

Fig.31: Central artery of the retina and its branches seen through an
ophthalmoscope. Why don t they obscure vision?




Venous Drainage

* This 1s through the superior and inferior ophthalmic veins, which
ultimately drain into the cavernous sinus.

* The superior ophthalmic vein 1s formed as the ‘supraorbital and
angular veins join. It runs posteriorly through the superior part of the
orbit and passes through the SOF to drain into the cavernous sinus.

* The inferior ophthalmic vein 1s formed anteriorly. It runs posteriorly
through the inferior part of the orbit and passes through the SOF,
separately or by joining the superior vein. It drains into the cavernous
sinus and communicates with the pterygoid plexus of veins.

* Jorticose veins carry venous blood from the eyeball to drain into the
superior or inferior ophthalmic veins. Central retinal vein pass with
the artery.




Supra-orbital vein
Superior ophthalmic vein

Cavernous sinus

Pterygoid
— plexus
of veins

Angular vein

Inferior
ophthalmic vein

Fig.32: Ophthalmic veins. Infra-orbital vein




Central artery of the retina

* This is an ‘end artery:

‘blindness.
Danger triangle of the face ™ —
@ Rk
* A (riangulariiarea between the
bridge of the nose and the corners |
of the mouth. S
* (Infection in this area may spread _ it
to the ‘cavernous sinus due to the -
the face and this sinus through the las sl cavernoug ginug Jl infection J! Jsay
‘'ophthalmic veins.

‘ 5 thrombogig s 5 meningitie Jass (Sas ¥
encephalitie yuas 5 il <L Jaiss




Nerves of the Orbit

The Optic nerve (II) - Sensory

» Although classified as a peripheral cranial nerve, the optic nerve
is an extension of the forebrain that carry sensory fibers from
the retina.

* It is ensheathed by the cranial meninges: dura, arachnoid, and
pia. Therefore, the optic nerve i1s surrounded by cerebrospinal
fluid in the subarachnoid space.

» It passes through the cone of the recti muscles to exit the orbit

through the optic canal. Here, it’s accompanied by the
ophthalmic artery.




Central vein of retina

Central retinal artery

Optic nerve (CN II) fascicles

Pial sheath

(with arachnoid trabeculae) % ‘

Fig.33: Cross section through the optic nerve. Left, diagram. Right, gross appearance.

Unique features of the optic nerve
* Extension of the central nervous system

e Surrounded by meninges
* The myelin sheath of its fibers is formed by oligodendrocytes

* The central artery and vein of the retina run in its middle




Papilledema
« Swelling of the optic disc due to increased intracranial

pressure.
* The high pressure of the cerebrospinal fluid will compress the

optic nerve leading to bulging of the disc.
» [Ifuntreated, can lead to blindness.

Normal anatomy Papilledema

Bulging optic disk

Cerebrospinal fluid (CSF)

Intracranial pressure




The Oculomotor nerve (I11) - Motor

 Leaves the anterior surface of the
brainstem ‘between the midbrain
and the pons.

» Passes forward 1n thelateral wall of
the cavernous sinus.

» Before entering the orbit, 1t divides

into superior and inferior divisions
that enter the orbit through the SOF

within the Common tendinous ring.

Oculomotor nerve (CN IlI)
Trochlear nerve (CN IV)

Abducent nerve (CN VI)

\'_ ‘ \‘:\\I / /?‘\ - ’
[ ' o - Oculomotor
; \ \ nerve (CN III)
i ’ ) 2 ‘ A l'\. .rr \ ~
af 2 > “——\\_
1
- ;: 4

N ) | Trochlear
| nerve (CNIV)

~~ Abducent

BT

=\ | BTN nerve (CN VI)

Fig.34: The brainstem. Origin of the
oculomotor nerve.

* The superior division supplies thesuperior rectus and the LPS.
e The inferior division sumolies the medial and inferior recti and the

inferior oblique muscles.

* The branch to the inferior oblique gives off the parasympathetic root

of the ciliary ganglion which supplies the sphincter pupillae and

ciliary muscles.

=




* Because the LPS and the elevators of the eyeball are supplied by
the oculomotor nerve, the upper eyelid 1s elevated when the eye is
elevated. This keeps our view-field uncovered.

Oculomotor (II1) nerve palsy

* Affects most of the extraocular muscles, the LPS, the sphincter
pupillae, and the ciliary muscle of the eye on the same side.

* Main features include:
* The pupil is directed down and out
(depressed and abducted), due to
unopposed action of SO and LR

* Diplopia (double vision)
 Dilated, unresponsive pupil
* Loss of accommodation

* Complete ptosis




The Trochlear nerve (I1V) - Motor

. Oculomotor nerve (CN III)
the midbrain (the only cranial nerve REEEEEEEIECIRD

to do so) and passes around the L ‘
‘ p =
( Oculomotor

midbrain.

* Passes through the ‘lateral wall of nerve (CN Il
the cavernous sinus just below the [ Trochlear
oculomotor nerve. Lo

* Enters the orbit through the SOF :::,:c::n': -

.

In the orbit, it turns medially,
crossing above the LPS, to Supply Fig.35: The brainstem. Origin of the

trochlear nerve.
the superior oblique muscle.
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