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VISUAL REFLEXES 

 

ACCOMMODATION REFLEX 

The accommodation reflex enables the eyes to focus on nearby objects and distant objects through 

changes in the shape of the lens. This is determined through the degree of sympathetic or 

parasympathetic tone.  

 

SYMPATHETIC TONE – improves distant vision 

Suspensory ligaments attach radially around the lens, pulling the lens toward the outer surface of 

the eyeball. Suspensory ligaments are constantly tensed by their attachments at the anterior border 

of the choroid and retina. This tension keeps the lens relatively flat under normal conditions and as it 

is more concave, it has reduced refractive power so focuses light better on distant objects. 

 

PARASYMPATHETIC TONE – improves nearby vision 

The ciliary muscle is located at the lateral attachments of the lens suspensory ligaments and contains 

smooth muscle fibres. When ciliary muscle fibres contract, they relax the suspensory ligaments to 

the lens, causing the lens to become more spherical (convex). This increases its refractive power 

which focuses light better on nearby objects.  
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NEURAL PATHWAY 

Light hits retina 

↓ 

Retinal ganglion cells are depolarised, triggering action potentials along the optic nerve 

↓ 

Axons of retinal ganglion cells travel to the midbrain 

↓ 

Axons synapse with interneurons in the pre-tectal area (nucleus) of the midbrain 

↓ 

Interneurons synapse with neurons in the Edinger-Westphal nucleus 

 

 

PARASYMPATHETIC TONE 

Pre-ganglionic fibres arise in the Edinger-Westphal 

nucleus and these fibres travel along with the 

oculomotor nerve (CN III) 

↓ 

Pre-ganglionic fibres travel with CN III to the ciliary 

ganglion behind the eye 

↓ 

Their axons synapse with post-ganglionic 

parasympathetic fibres 

↓ 

Post-ganglionic fibres travel through short ciliary nerves 

into the eyeball 

↓ 

Excitation of M3 receptors on ciliary muscle causes it to 

contract, relaxing suspensory ligaments and allowing 

the lens to accommodate 

 

SYMPATHETIC TONE 

Fibres originate at T1, where they enter the 

sympathetic chain and pass upwards to the superior 

cervical ganglion 

↓ 

These fibres synapse with post-ganglionic neurons at 

the superior cervical ganglion 

↓ 

Post-ganglionic fibres spread along the surfaces of the 

carotid artery and successively smaller arteries until 

they reach the eye 

↓ 

These fibres relax the ciliary muscle through activation 

of beta receptors, causing suspensory ligaments to be 

under tension and pull on the lens causing it to become 

more concave and focus on distant objects 
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LIGHT REFLEX 

The light reflex alters the amount of light that enters through the pupil. This prevents too much or 

too little light entering the eye. 

IRIS DILATOR MUSCLE – aka. Pupil dilator muscle, radial muscle of iris, radiating fibres 

Controlled by SYMPATHETIC TONE which causes pupil dilation (mydriasis) through the release of 

noradrenaline on alpha-1 receptors on the iris dilator muscle. 

Sympathetic fibres originate in T1 

↓ 

Fibres enter the sympathetic chain and pass upward to the superior cervical ganglion where they 

synapse with post-ganglionic fibres 

↓ 

Post-ganglionic fibres spread along the surfaces of the carotid artery and successively smaller 

arteries until they reach the eye 

↓ 

These fibres innervate the radial fibres of the iris, causing pupil dilation and the ciliary body to relax 

the lens 

 

IRIS SPHINCTER MUSCLE – aka. Pupillary sphincter, circular muscle of iris, circular fibres 

Controlled by PARASYMPATHETIC TONE which causes pupil constriction (miosis) through the release 

of acetylcholine on M3 receptors on the iris sphincter muscle. 

Pre-ganglionic fibres arise in the Edinger-Westphal nucleus where they travel with fibres of the 

oculomotor nerve (CN III) 

↓ 

These fibres travel with CN III to the ciliary ganglion behind the eye 

↓ 

Their axons synapse with post-ganglionic parasympathetic fibres 

↓ 

Post-ganglionic parasympathetic fibres travel through short ciliary nerves which pierce the sclera at 

the back of the eye and travel between the sclera and choroid to innervate the sphincter muscle via 

ACh on M3 receptors 

↓ 

Pupillary constriction via contraction of the iris sphincter muscle 

NB. There is a direct & consensual response, as even when light is shone in just one eye, interneurons 

connect ganglionic axons with parasympathetic fibres innervating BOTH eyes. Decussation of nasal 

retinal fibres means they synapse with interneurons contralaterally 
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CORNEAL REFLEX 

 

This is the involuntary blinking of eyelids elicited by stimulation of the cornea. This reflex protects 

the eye from foreign bodies and also occurs when loud sounds are heard through its links with the 

auditory system. Like all reflexes of the eyes, stimulation should cause a direct and consensual 

response. 

 

 

Free nerve endings in cornea (part of nasociliary branch of ophthalmic nerve, [trigeminal nerve V1]) 

sense the stimulus 

↓ 

Axons travel to the trigeminal nerve ganglion and continue to the trigeminal nerve nucleus via the 

trigeminal tract where they synapse with interneurons in the reticular formation of the medulla 

↓ 

Interneurons synapse with motor neurons of the facial nerve (CN VII) in the motor nuclei of the facial 

nerve 

↓ 

Efferent branches of the facial nerve travel to the eye and release acetylcholine at the 

neuromuscular junction to cause contraction of orbicularis oculi, causing the eye to blink 

 

 


