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EYE & ORBIT ANATOMY

Objectives: Understand the gross anatomy of the eye, the function of extra-ocular
muscles of the eye, the course of the optic nerve and the bony anatomy of the orbit.
Apply anatomical knowledge in context of common procedures within ophthalmology

Bony Orbit

e 7 bones:
* Frontal bone
* Zygomatic bone
«  Maxilla
* Sphenoid bone
¢ Ethmoid bone
e Lacrimal bone
« Palatine bone

« Forming a pyramid

» Roof, lateral walls, medial walls, floor

Medial wall

* 4 bones:
*  Maxilla
« Sphenoid bone
* Ethmoid bone »
e Lacrimal bone

Roof

* 2 bones:
- Frontal bone
* Sphenoid bone

surgery.

Lateral wall
* 2 bones:

« Sphenoid bone

Floor

* 3 bones:

«  Maxilla
- Palatine bone

+ Zygomatic bone

+ Zygomatic bone

Fissures and Foramina

* Optic canal

Optic nerve
Ophthalmic artery

* Superior orbital fissure

Oculomotor nerve (CNIII)

Trochlear nerve (CNIV)

Ophthalmic nerve (CNV;)

Abducens nerve (CNVI)

Ophthalmic vein (superior & inferior)

* Inferior orbital fissure

CNV, branches
Inferior ophthalmic vein (inferior)
Infra-orbital vessels

Superior orbital

fissure
Optic canal
V; branches
: 4 q Optic nerve
Superlor' Ophthalmic
ophthalmic

i Cvaﬁ artery

U
CNI| e
Inferior
ophthalmic
veins

Infraorbital vessels <

CNVI

V, branches

Inferior orbital
fissure

Superior Orbital Fissure contents:

L: lacrimal nerve (V; branch)

F: frontal nerve

S:  superior ophthalmic vein

T: trochlear nerve

SO: superior division of oculomotor
N: nasociliary nerve

10: inferior division of oculomotor
A: abducens nerve

10V: inferior ophthalmic vein

Long Fissures Seem To Store
Only Nerves, Instead Of Arteries,
Including Ophthalmic Veins
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EYE & ORBIT ANATOMY

Objectives: Understand the gross anatomy of the eye, the function of extra-ocular
muscles of the eye, the course of the optic nerve and the bony anatomy of the orbit.
Apply anatomical knowledge in context of common procedures within ophthalmology

surgery.

Eye Anatomy

Cornea + Sclera = Fibrous layer

e Function:
o Sensory organ
o Collects visible light

o Converts it into nerve impulses Retina = Inner layer

e Can be divided into 3 layers
o Fibrous
o Vascular
o Inner

e Visual system:
o Eyes
o Optic nerves
Optic chiasm Lens
Optic tracts
Optic radiations
Visual cortex

Optic nerve

O O O ©O

Iris + Ciliary body + Choroid = Vascular layer
+ Broadly speaking:

« Fibrous layer —>  Provides shape and supports deeper structures
+ Vascular layer —>  Blood vessels + connective tissue
¢ Inner layer —  Retina — light detection

Eye Chambers

Anterior chamber
3 chambers:

o Anterior chamber
o Posterior chamber
o Vitreous chamber

Two types of fluid:
o Aqueous humour - clear, watery fluid
o Vitreous humour - thick, gel-like fluid

Anterior chamber = between cornea and iris
Posterior chamber = between iris and lens
Vitreous chamber = between lens and back of eye

Posterior chamber Vitreous chamber
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EYE & ORBIT ANATOMY

Objectives: Understand the gross anatomy of the eye, the function of extra-ocular
muscles of the eye, the course of the optic nerve and the bony anatomy of the orbit.
Apply anatomical knowledge in context of common procedures within ophthalmology

surgery.

Fibrous Layer

e Sclera:

o Opaque layer of dense connective tissue
‘White of the eye'
Pierced by numerous vessels and nerves
Provides attachment for extra-ocular muscles

o O O

e Cornea:
o Continuous with the sclera
o Transparent
o Allows light to enter the globe

Vascular Layer

e Choroid:
o Thin, highly vascular layer
o Attached to the retina

o Ciliary body:
o Ring-shaped structure around the lens
o Ciliary muscle + ciliary processes

e lIris:

o Projects from ciliary body
Central opening = pupill
Contains smooth muscle fibres

Circular fibres (sphincter pupillae muscle)
Radial fibres (dilator pupillae muscle)

O O 0O 0 o

Inner Layer

e Retina:
o Optic part
o Nonvisual part
o Junction = Ora serrata

¢ Optic retina:
o Neural layer
o Pigmented layer - firmly attached to choroid

e Nonvisual retina:
o Covers ciliary body + iris

Sclera

Cornea

Choroid

Ciliary body

Pigmented epithelial cells and stroma = eye colour

Optic retina

Nonvisual retina
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EYE & ORBIT ANATOMY

Objectives: Understand the gross anatomy of the eye, the function of extra-ocular
muscles of the eye, the course of the optic nerve and the bony anatomy of the orbit.
Apply anatomical knowledge in context of common procedures within ophthalmology

surgery.
Accommodation Reflex Pupillary Reflex
o Ciliary body e Function
o Alters lens shape o Constriction of pupil in response to light
o Produces humour o 1afferent limb + 2 efferent limbs
 Ciliary muscle = Afferent: Optic nerve (CNII)
o Contains smooth muscle fibres » Efferent: Oculomotor nerve (CNIII)
o Arranged longitudinally, circularly, radially ‘
« Ciliary processes o N lght detected. Wl optic rerve. [ N’ T0es I s o
o Longitudinal ridges projecting form ciliary | EiESEEES stimulated prEtEE el Qi
muscle
o Zonular fibres (suspensory ligament)
o Attach ciliary processes to lens Constrictor rasmpatheti ynapse at ragmpstheti
puggfscrzig:pll . pm?fvgs Pshort ciliayry ganglion pner\)lles’:;:ravel
ciliary nerves with CNIII

Distant object: Close object:
» Ciliary muscle relaxed e Ciliary muscle contracted
e Suspensory ligament tensed e Suspensory ligament relaxed
e Lens flattened e Lens relaxed = more rounded
Tensed Relaxed

suspensory

ligament \"'3'

ligament \,i‘?
: ‘ ‘ Rounded
{ ’ lens

Ciliary P”
muscle

suspensory
vA

Ciliary

muscle i
Anterior view relaxed | teral view Anterior view contracted | 4teral view
L3 L3
Optic Nerve Course & Visual Pathway
Te I
Refina .
Optic chiasm
./\— . o
J '\/. Ce— | |
Nasal I ~ I
Retina . . t )
Nasal Optic nerve Optic canal Optic tract Optic radiations
Retina 1 ¥
N 4 ]
: 3 [~ 4 Primary
| ~7 m— Visual cortex
Temporal Thalamus

Retinal Left & Right Lateral Primary visual
ganglion cell Optic nerve Optic canal Optic chiasm optic tragts geniculate cor}éex
axons P nucleus (LGN)
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EYE & ORBIT ANATOMY

Objectives: Understand the gross anatomy of the eye, the function of extra-ocular
muscles of the eye, the course of the optic nerve and the bony anatomy of the orbit.
Apply anatomical knowledge in context of common procedures within ophthalmology

surgery.

Eye Blood Supply

* A: Ophthalmic artery . V:
* Branch of internal carotid artery - Superior ophthalmic vein
* Gives off: * Inferior ophthalmic vein

+ Central retinal artery

+ Short posterior ciliary arteries
* Long posterior ciliary arteries
* Anterior ciliary complex

Extra-Ocular Muscles of the Eye LR6, 504, R3

s | i | e ‘ “&7
Superior oblique

Lateral rectus Look laterally
Medial rectus Look medially
. . Lateral rectus Middle rectus

Superior rectus Up & in

Inferior rectus Down & in \ y
Superior oblique Down & out O

o Inferior oblique
. . = Inferior rectus
Inferior oblique Up & out & >
Cranial Palsies

CNIII palsy CNIV palsy CNVI palsy

Affected eye Normal eye Affected eye Normal eye

A A A
Elevation Elevation Elevation
Inferior Superior Inferior Superior
oblique rectus oblique
Abductio Adduction Abduction J Lateral 7 S, Medial 5 g guction Abduction 3
rectus & rectus W
Lateral Medial Lateral Medial Lateral
Superior Superior Inferior Superior Inferior
oblique oblique rectus oblique rectus

Depression Depression Depression
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EYE & ORBIT ANATOMY

Test yourself...

1) Label the structures of the eye

OO0 w >

2) Label the extra-ocular muscles




SPECIALITY: OPHTHALMOLOGY

PAGE 7

EYE & ORBIT ANATOMY

Test yourself...

MCQ1
Which is the correct course of the
visual pathway?

A. Optic nerve, optic chiasm, optic
radiations, lateral geniculate nucleus,
primary visual cortex

B. Optic canal, optic nerve, optic chiasm,
optic tracts, optic radiations, lateral
geniculate nucleus, primary visual cortex
C. Optic nerve, optic chiasm, optic tracts,
lateral geniculate nucleus, optic
radiations, primary visual cortex

D. Optic nerve, optic tracts, optic
radiations, primary visual cortex

E. Optic nerve, optic chiasm, optic tracts,
optic radiations, lateral geniculate
nucleus, primary visual cortex

MCQ 2
Where is the
nucleus located?

lateral geniculate

A. Midbrain

B. Thalamus

C. Hypothalamus

D. Optic chiasm

E. Secondary visual cortex

MCQ3
What is the name of the fluid located
in the anterior chamber of the eye?

A. Aqueous humour
B. Vitreous humour
C. Liquid humour

D. Anterior humour
E. Dark humour

MCQ 4
Which two parts of the orbits are
structurally the weakest?

A. Lateral wall & medial wall
B. Roof & floor

C. Medial wall & roof

D. Floor & lateral wall

E. Medial wall & floor

MCQ5
Which structure passes through the
optic canal alongside the optic
nerve?

A. Oculomotor nerve (CNIII)
B. Superior ophthalmic vein
C. Inferior ophthalmic vein
D. Ophthalmic artery

E. Infra-orbital vein

MCQ 6

Which cranial nerve palsy leads to
subtle but characteristic head-tilt
away from the site of the lesion?
(Hint: which cranial nerve palsies
have the most obvious signs?)

A. CNIl palsy

B. CNIll palsy
C. CNIV palsy
D. CNV palsy
E. CNVI palsy
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EYE & ORBIT ANATOMY

Test yourself...

OSCE Station - Case Based Discussion |

While working in A&E you see a 50 year-old
male with a one hour history of painless,
sudden vision loss in his left eye. He has a
history of hypertension, diabetes, and
hypercholesterolaemia. He is a regular
smoker and occasionally uses cocaine. On
examination you notice a relative afferent
pupillary defect and reduced visual acuity.
On fundoscopy, you see a characteristic
appearance (see image ->)

Q1. Describe the presented image

Q2. What is your differential diagnosis? Is this an emergency or can the patient be
followed up in the community?

Q3. What laboratory investigations would you include to help determine the
aetiology of this condition?

Q4. What additional imaging investigations would you consider and why?

Q5. What are the treatment options? What condition needs to be ruled out? What
advise do you need to give the patient about driving?
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