
Chapter 12: Special senses 

EYE & VISION 

Basic eye anatomy and normal fundus 

 

Diseases of the conjunctiva 

 

Diseases of the eye lens 

  



 

 

Aqueous humor physiology and pathology 

 



 

• Treatment: 

 

 



Anatomy of uveal tract and retinal layers 

 

Diseases of the uveal tract and retina 

 

 

 



 

 

 

 



 

Pupil: Physiology and pathology 

 



 

Sympathetic supply of the pupil 

 

 

• Argyl Robertson pupil 

- Cause: Tertiary neuro-syphilis 

- Pathology: Destruction of pretectal nucleus of the midbrain 

- Result: Pupil constrict in response to accommodation but not to light 

- Accommodate but not react 😊 

• Addie pupil is the same as Argyl Robertson but, unilateral due to lesion in the ciliary ganglion 

 



Movement of the eye 

 

 



Horizontal Conjugate gaze 

- Def.: The coordinate horizontal movement of both eyes so that the image falls on two corresponding 

spots on the retinas of both eyes for proper vision 

- Control: Gaze centers 

1- Frontal eye field area = contralateral conjugate gaze 

2- Paramedian pontine reticular formation in the pons = ipsilateral conjugate gaze 

- Pathway: Let’s say you want to look to the right 

1- Left frontal eye field send an impulse to the right PPRF 

2- Right PPRF send an impulse to the right abducent nerve nucleus which stimulate the left oculomotor 

nerve nucleus through the MLF 

3- Right eye abducts and left eye adducts 

- MLF: 

# Highly myelinated bundle connecting abducent nerve nucleus to oculomotor nerve nucleus 

# Affected by MS causing nystagmus on horizontal gaze in the abducting eye (internuclear 

ophthalmoplegia) 

# Although the adducting eye fail to move with conjugate gaze, there is intact convergence with 

accommodation due to intact oculomotor nerve 

# Since oculomotor nerve is intact no ptosis or miosis occur 

- Lesions: 

1- Frontal eye field ➔ see before (cerebral cortex section) but please note that corticobulbar and 

corticospinal tract fibers lie in close proximity to the frontal eye field area so, usually they are severed 

with the frontal eye field lesion 

2- Abducent nerve nucleus ➔ ipsilateral complete horizontal conjugate gaze loss (both eyes can not 

look towards the affected side) + ipsilateral facial paralysis (Do you remember why ? 😊) 

3- MLF ➔ internuclear ophthalmoplegia (see below) 

Vertical Conjugate gaze 

- Def.: The coordinate vertical movement of both eyes so that the image falls on two corresponding 

spots on the retinas of both eyes for proper vision 

- Control: Frontal eye field, Superior colliculi and midbrain vertical gaze centers 

- Pathway: 

# Frontal eye field ➔ Superior colliculi ➔ vertical gaze centers ➔ vertical gaze 

# Right eye is controlled by the right frontal eye field and left colliculus 

- Lesion: The affected eye will not move vertically, and the unaffected eye will have a vertical nystagmus 

 

• PLEASE NOTE THAT VESTIBULAR TYPES OF NYSTAGMUS E.G., CENTRAL CEREBELLAR NYSTAGMUS 

ARE DISCUSSED LATER IN THE VESTIBULAR SYSTEM 



 

 

 

 

 

 

 

 

 



Visual pathway and field defects 

 

 


