ORBIT

· Pyramid-shaped cavity or socket of the skull in which the eye and its appendages are situated.

· Has its: 

· Base in front 

· Apex facing backward and medially 

Orbital Margin
· Above: frontal bone

· Lateral: frontal & zygomatic bones

· Inferior: zygomatic bone & maxilla

· Medial: maxilla & frontal bone

Bony Orbit

· Roof: orbital plate of frontal bone

· Floor: orbital plate of maxilla

· Lateral wall: Zygomatic bone & greater wing of sphenoid

· Medial wall: (from before backward) frontal process of maxilla, lacriml bone, orbital plate of ethmoid, the body of sphenoid
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Openings into the Orbital Cavity

· Superior orbital fissure: opens into the middle cranial fossa
· Inferior orbital fissure: opens into the pterygopalatine fossa & the infratemporal fossa
· Optic canal: opens into the middle cranial fossa
· Zygomaticofacial & Zygomaticotemporal foramina in the lateral wall

· Anterior & posterior ethmoidal foramina in the medial wall leading to nasal cavity

Orbital Fascia

· It is the periosteum of the bones forming the walls of the orbit

· Loosely attached to the bones

· Continues through the foramina & fissures with the periosteum covering the outer surfaces of the bones

· Continues through the superior orbital fissure, optic canal & anterior ethmoidal canal, with the endosteal layer of the dura mater of the cranial cavity

Contents of the Orbit

· Eyeball and its fascial sheath

· Muscles (ocular, extraocular, orbital) 

· Nerves

· Ciliary ganglion

· Vessels

· Lacrimal gland

· Fat

Fascial Sheath of the Eyeball

· Surrounds eye ball from optic nerve to the corneoscleral junction

· Separates eyeball from orbital fat

· Provides a socket to eye ball for free movements

· Pierced by tendons of the orbital muscles
· Provides a tubular sheath to all the tendons

· The sheath of lateral & medial recti are attached to lateral & medial walls of the orbit as lateral & medial check ligaments

· The lower part of the sheath thickens to form the suspensory ligament of  the eye (that acts as a hammock for the eye ball)

Muscles of the Orbit

· Levator palpebrae superioris

· 4 recti (superior, inferior, medial, lateral) 

· 2 oblique muscles (superior & inferior) 

Levator palpebrae superioris

· The most superficial muscle 

· Origin: undersurface of the lesser wing of sphenoid

· Insertion: 2 lamellae:

· Superior inserted into the anterior surface of the superior tarsal plate, and into the skin of the upper eyelid

· Inferior, composed of smooth muscle fibers (superior tarsal muscle), inserted into the upper margin of the superior tarsal plate

· Nerve supply: superior ramus of occulomotor nerve, smooth muscle fibers by sympathetic fibers from the superior cervical ganglion
· Action: elevates upper eyelid. 

· Injury to 3rd nerve/ sympathetic fibers leads to drooping of upper eye lid (ptosis)

[image: image2]
Recti muscles

· Origin: 

· from common tendinous ring, a thickening of periosteum, surrounds the optic canal, and bridges the superior orbital fissure.

· Superior, inferior and medial recti arise from the superior, inferior and medial parts of the ring respectively

· Lateral rectus arises by two heads from the lateral part of the ring

· Together the 4 recti form a cone that encloses the optic nerve and posterior part of the eyeball 

· Insertion: tendon of each muscle pierces the fascial sheath of the eyeball and is inserted into sclera about 6mm behind the margin of the cornea (corneoscleral junction)

Nerve supply 

· Superior, inferior and medial recti by occulomotor nerve
· Lateral rectus by abducent nerve (mcq)
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Superior oblique

· Origin: from the body of sphenoid

· Insertion: into the sclera beneath the superior rectus

· Nerve supply: trochlear nerve
· Action: rotates the eye ball so that cornea looks downward and laterally

Inferior oblique

· Origin: from anterior part of floor of orbit

· Insertion: into the sclera behind the coronal equator

· Nerve supply: occulomotor nerve
· Action: rotates the eye ball so that cornea looks upward and laterally
Action of Recti & Oblique muscles

· Normal binocular vision depends on the properly coordinated activity of the 12 muscles that move the two eyes.

· Medial, superior and inferior recti are concerned with turning the eye in.

· Lateral rectus and the two obliques turn the eye out.

· Muscular imbalance alters the axis of the affected eyeball and results in diplopia (double image) 

Action of Recti

· Lateral rectus: Rotates eyeball so that cornea looks laterally
· Medial rectus: Rotates eyeball so that cornea looks medially

· Superior rectus: Rotates eyeball so that cornea looks upward & medially
· Inferior rectus: Rotates eyeball so that cornea looks downward & medially
Action of Oblique muscles

· Superior oblique: Rotates eyeball so that cornea looks downward & laterally
· Inferior oblique: Rotates eyeball so that cornea looks upward & laterally

Nerves of the Orbit

· Sensory nerves:

· Optic nerve

· Branches from the opthalmic division of trigeminal (5th cranial) nerve: arise in the lateral wall of the cavernous sinus

· Lacrimal nerve

· Frontal nerve

· Nasociliary nerve

· Motor nerves:

· Occulomotor (3rd cranial) nerve 

· Trochlear (4th cranial) nerve

· Abducent (6th cranial) nerve
Optic Nerve

· Enters through optic canal

· Accompanied by opthalmic artery that lies below it

· Surrounded by meninges & the subarachnoid space

· Runs forward & laterally within the cone of the recti muscles

· Pierces the sclera at a point medial to the posterior pole of the eyeball. Here the meninges fuse with the sclera
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Lacrimal Nerve

· Enters orbit through the upper part of the superior orbital fissure, outside the tendinous ring

· Runs forward along the upper border of lateral rectus muscle

· Joined by a branch of the zygomaticotemporal nerve, which later leaves it to enter lacrimal gland
· Supplies the lacrimal gland, and the skin of the lateral part of the upper eyelid
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Frontal Nerve

· Enters orbit through the upper part of the superior orbital fissure, outside the tendinous ring

· Runs forward over the superior surface of levator palpebrae superioris muscle

· Just before the orbital margin, divides into:

· Supratrochlear nerve: Smaller branch, winds round the superior orbital margin, supplies skin of forehead & scalp

· Supraorbital nerve: Larger branch, passes through supraorbital notch, supplies skin of forehead & scalp lateral to the area supplied by supratrochlear nerve 
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Nasociliary Nerve

· Enters the orbit through the lower part of the superior orbital fissure, within the tendinous ring

· Crosses above the optic nerve with the opthalmic artery, to reach the medial wall of the orbital cavity

· Then runs forward along the upper margin of the medial rectus, and ends by dividing into the anterior ethmoidal & infratrochlear nerves 

· Infratrochlear nerve: passes forward and supplies skin of medial part of upper lid & adjacent part of the nose 

· Anterior ethmoidal nerve: passes through anterior ethmoidal foramen, enters anterior cranial fossa, runs on the upper surface of the cribriform plate of ethmoid bone, enters nasal cavity through a slit on the side of the crista gali, supplies the nasal mucosa, and then appears on the face as external nasal nerve to supply the skin of the nose as far as the tip. 
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Occulomotor Nerve

· Divides into superior and inferior rami before entering the orbit. 

· Both rami enter the orbit through the lower part of the superior orbital fissure, within the tendinous ring 

· Superior ramus:

· Supplies the superior rectus muscle, pierces it and then supplies the overlying levator palpebrae superioris muscle

· Inferior ramus: 

· Gives branches to inferior & medial recti, and inferior oblique

· Nerve to inferior oblique gives off a branch, carrying the preganglionic parasympathetic fibers to the ciliary ganglion
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Lesion of Occulomotor Nerve

· Leads to:

· Diplopia & lateral squint (paralysis of medial rectus)

· Ptosis (paralysis of levator palpebrae superioris)

· Dilatation of pupil

· Loss of accommodation 

Trochlear Nerve

· Enters orbit through the upper part of the superior orbital fissure, outside the tendinous ring

· Runs forward and medially across the origin of levator palpebrae superioris

· Enters superior oblique muscle & supplies it

· Lesion of nerve diplopia on looking down
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Abducent Nerve
· Enters orbit through the lower part of the superior orbital fissure, within the tendinous ring

· Runs forward on the deeper surface of the lateral rectus muscle and supplies it

· Lesion of nerve leads to diplopia & medial squint 
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Relation of nerves to the tendinous ring

· Passing outside the ring: 

· Lacrimal

· Frontal

· Trochlear

· Passing through the ring:

· Nasociliary

· Abducent

· Both divisions of occulomotor nerve

Ciliary Ganglion

· Parasympathetic ganglion

· Located in the upper part of the orbit on the lateral side of the optic nerve

· Afferent (preganglionic) fibers: through occulomotor nerve via the nerve to the inferior oblique
· Efferent (postganglionic) fibers: through the short ciliary nerves to the back of the eyeball to supply constrictor pupillae and ciliary muscle

· Sympathetic fibers from the plexus around the internal carotid artery pass through the ganglion without interruption
· Sensory fibers from the eyeball reach the ganglion through short ciliary nerves and pass through it without interruption, to join the nasociliary nerve
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  Arteries of the Orbit

1/ Opthalmic artery 

· Branch of internal carotid artery

· Passes through the optic canal below & lateral to the optic nerve

· Crosses the optic nerve with the nasociliary nerve, obliquely to reach the medial wall of the orbit

· Gives off numerous branches to supply orbital contents
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· Branches: 

· Central artery of retina Is a small branch
Pierces the meningeal sheath of optic nerve & gain entrance to the nerve

Enters the eyeball at the centre of optic disc

Divides into 2 branches called end arteries
· Muscular branches

· Ciliary arteries Can be divided in two groups

Anterior group enters the eyeball near the corneoscleral junction
Posterior group enters the eyeball near the optic nerve
· Lacrimal artery It supplies the lacrimal gland
· Supraorbital artery and Supratrochlear artery Are distributed to the skin of the forehead
· Anterior & posterior ethmoidal arteries

Veins of the Orbit

· Superior & inferior opthalmic veins drain the orbital contents, pass through the superior orbital fissure, and drain into the cavernous sinus

· Superior opthalmic vein: communicates in front with facial vein 

· Inferior opthalmic vein: communicates, through the inferior orbital fissure, with the pterygoid venous plexus
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Lymph vessels
· No lymph nodes or vessels are present in the orbital cavity
Orbital Fat

· Lies within the orbital cavity

· Forms a cushion for the orbital structure

· Its volume remains remarkably constant, unaltered by changes in general body fat

· If the volume increases as in hyperthyroidism, exophthalmos results. If the volume decreases as in extreme dehydration, enophthalmos results .
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