Clinical Neuroanatomy: The Optic Nerve (ON) 

The orbit is surrounded by structures of ENT significance, only the lateral border being relatively spared from possible infection or invasive pathology. The frontal ethmoidal, maxillary sinuses and lateral wall of nose bound the orbit superiorly, medially and inferiorly and make orbit prone to possible infection or invasive pathology.

Anatomical Considerations: Optic nerve enters the orbit through a tight canal, optic foramen. The nerve is a direct extension of brain and is invested with glial derived tissue up to the back of globe and consists of three standard layers. 

· The inner pia invests the nerve and sends septae dividing the nerve into a bundle of fascicles.
· Arachnoid is very delicate and leaves a potential space between itself and outer dura. 

· Arachnoid is covered by thick extension of dura which merges with sclera. 

These membranes form a direct communication to intracranial space and are responsible for the direct transmission of raised intra cranial pressure (ICP) to optic disc causing pappiloedema. (Important Point)

The myelinated fibers of Optic Nerve are derived from rods and cones of cornea. Important pappilomacular fibers conveying macular vision lie in medial part of nerve. An extrinsic compression of these produces central scotoma rather than a lesion spreading from the periphery. (Scotoma: an area or island of loss or impairment of visual acuity surrounded by a field of normal or relatively well-preserved vision)

There are 1.2 million fibers in each Optic Nerve, just over half of which decussate in the optic chiasma. The fibers which cross are derived from nasal retina (conveying the temporal half field) and enter contralateral optical tract. The temporal half fibers (conveying the nasal field) pass straight into optical tract. (Important Point) 

Key points to remember:

· Lesions within the orbit tend to produce mechanical displacement of globe with consequent proptosis and diplopia. The Optic Nerve itself is resistant to damage by pressure but prone to damage caused by infective pathologies through vascular mechanism.

· Lesions in optic canal readily cause visual disturbance and a central scotoma is the first evidence of lesion at this sight. This is followed by extra ocular muscle palsies and very much later proptosis.  Meningiomas or neurofibromas are most common lesions in posterior orbit. Neoplastic infiltration from para nasal sinuses and nasopharynx can occur; even metastatic spread from remote sites such as prostate and suprarenal glands is well recognized. 

· Involvement of Optic Nerve immediately behind optic foramen can produce bilateral visual problems. A meningiomas or a tubercular lesion is the most likely cause. If the size of lesion is large it can cause loss of smell on the same side as blind eye and pappiloedema in opposite eye. (Foster-Kennedy Syndrome)

· Optic chisama (OC) lies above and behind the pituitary gland.  Pathological processes include pituitary tumours and also neoplasia arising in ethmoid or sphenoid sinuses, mucocele of sphenoid sinus and variety of aneurysms arising from circle of Willis. Importance of ruling vascular lesion before embarking upon a transnasal approach to pituitary is far more important. 

· Lesions extending up from pituitary fossa damage underside of chiasma produce bitemporal hemianopia. (Blindness in half of the field of vision).

· Lesions damaging the OC from above and behind affect the lower visual field first. The lesions include craniopharyngiomas, hypothalamic tumors and dilated third ventricle.

Differential diagnosis of painful red eye: 

· Inflammatory: Acute thyroid exophthalmos : Often unilateral condition, Eye is injected with chemosis, lid lag seen on downward gaze, diplopia and sometimes lateral rectus palsy. A CT scan will show swelling of Extra Ocular Muscles. 

· Pseudo tumour of orbit: Immunologically based disease affecting all tissues in obit. Proptosis, pain & diplopia and a high ESR. 

· Vascular:  Acute caroticovascular fistula (follows trauma) and cavernous haemangioma.
· Infective: Local lesions can rapidly into the orbit. PNS infections especially of ethmoid can readily extend directly into orbit and frontal sinusitis causing oedema of eyelid and ptosis. Other causes to be kept in mind include mucomycosis and other rare fungal infections especially in the diabetic. Herpes zoster oticus too! 

· Neoplastic: Benign: lipomas, angiomas, fibromas, leiomyomas . Malignant: Primary orbital tumours are rhabdomyosarcomas (which are locally invasive and occur in childhood), fbrosarcomas, myxosarcoma, liposarcoma, chondrosarcoma. Lacrimal gland tumours. 

· Metastatic tumors in the orbit are due to carcinomas of breast in 50% of cases. Tumours originating in kidney and lung account for the rest. (Important Point)
Pupillary abnormalities: 

· In a blind eye assuming a cause of blindness that has not simultaneously damaged the iris mechanism pupil will dilate or contract in proportion to amount light falling on the unaffected eye.  Direct light reaction (LR) will be absent but the consensual LR from opposite eye will be intact.  

· In III nerve lesions damage to efferent pupilloconstrictor fibers will produce fixed dilated pupil, even though patient perceives light normally. 

· A sympathetic nerve lesion (Horner’s syndrome): Due to loss of important pupillodilatry fibers a slightly smaller pupil is found showing a normal reaction to light (because high reflex pathways are intact),, variable degree of ptosis, which rarely goes lower than edge of pupil.

· A Holmes Addie (myotonic) pupil may present as eye pain because affected pupil fails to contract in bright light. Affected pupil larger or smaller than other, light reaction very slow -definite constriction followed by slow dilatation

