Cranial Nerves

	Cranial Nerve
	Origin
	Exits
	Nuclei
	Function
	Examination
	Lesion

	I. Olfactory
Sensory
	Olfactory mucosa of the upper portion of the nasal cavity
	Cribiform plate
	Processes transverse the cribiform plate and synapse in the olfactory bulb which through the lateral olfactory stria project directly to the primary olfactory cortex (piriform cortex, parts of the amygdala, and part of the entorhinal cortex), located on the anterior portion of the parahippocampal gyrus; only sense that reaches the cortex directly (not via the thalamus). The intermediate olfactory stria sends fibers via part of the anterior commissure to the contralateral olfactory bulb
	Odorants applied to each nostril with eyes closed
	Anosmia

	II. Optic
Sensory
	Ganglion cells of the retina
	Optic canal
	Fibers partially cross in the optic chiasma, proceed in the optic tract, and end in the lateral geniculate body. From the lateral geniculate nucleus the fibers reach the primary visual cortex (cuneus and lingual gyri) via the optic radiation
	Vision

(The left halves of both eyes’ visual fields ultimately end in the right visual cortex and vice versa)
	Visual acuity, visual field mapping, visual reflexes
	Anopsia

	III. Oculomotor
Motor

Parasympathetic
	Midbrain at superior colliculus, anterior periaqueductal gray
	Interpeduncular fossa

Superior orbital fissure


W/ IV, V-1, VI
	Oculomotor n. [motor]
	Extraocular movements (superior, medial, inferior rectus, inferior oblique, and levator palpebrae superioris)
	Light and accommodation reflexes
	Diplopia

Lateral strabismus

Ptosis

	
	
	
	Edinger-Westphal n. [parasympathetic]
	Pupillary constriction in response to light (sphincter pupillae) and during accommodation for near vision (cilliaris)
	Vertical and medial eye movements, eyelid movement
	Mydriasis

Cycloplegia

	IV. Trochlear
Motor
	Midbrain at inferior colliculus, anterior periaqueductal gray
	Crosses in the superior medullary velum and exits below inferior colliculi

Superior orbital fissure
	Trochlear n.
	Extraocular movements (superior oblique muscle)
	Downward and inward eye movements
	Diplopia with of down & in eye movements

	V. Trigeminal
P & T

Touch

Proprioception

Motor
	Midpons to C5
	Peripheral Branches:

· V1 opthalmic (sensory) exits via the superior orbital fissure

· V2 maxillary (sensory) exits via the foramen rotundum and ultimately the inferior orbital fissure

· V3 mandibular (mixed) exits via the foramen ovale
	Nucleus of spinal tract of trigeminal [P & T] Long nucleus
	Pain & temp from face 
	Pain by pinprick, temperature
	Trigeminal neuralgia (tic douloureux)

	
	Midpons
	
	Chief sensory n. [touch]
	Sensory to the face, scalp, teeth, most of the tongue, oral and nasal mucosa, the dura mater and the cerebral blood vessels
	Touch by cotton swab
	Facial anesthesia or numbness

	
	Midpons to midbrain
	
	Mesencephalic n. [proprioception]
	Proprioception 
	Corneal reflex
	

	
	Midpons
	
	Motor n. [muscles of mastication]
	Mastication ( masseter, temporalis, medial and lateral pterygoid muscles)
	Jaw reflex, masticatory movements
	Inability or difficulty to bite down

	VI. Abducent
Motor
	Lower pons at facial colliculus


Fibers wrap around VII
	Between basilar pons and pyramid

Superior orbital fissure
	Abducent n.
	Extraocular movements (lateral rectus muscle)
	Lateral eye movements
	Diplopia

Medial strabismus

May injure VI & VII

	VII. Facial
Motor

Taste

Parasympathetic
	Lower pons at facial colliculus
	Cerebellopontine angle

Enter the internal acoustic meatus and ultimately exits the stylomastoid foramen
	Facial n. [motor]
	Muscles of facial expression, the auricular muscles, the stapedius, the posterior belly of the digastric and the stylohyoid muscles
	Facial expression movements
	Bell’s Palsy

	
	Upper medulla
	
	Solitary n. [taste and parasympathetic]
	Taste from anterior 2/3 tongue via the chorda tympani ( the peripheral axons of geniculate ganglion), joins the lingual nerve (V3), Parasympathetic to submandibular and sublingual salivary glands by means of the submandibular ganglion, and the lacrimal, and serous and mucous glands of the nose and throat and soft palate by means of the pterygopalatine ganglion
	Taste
	

	VIII. Vestibulocochlear
Sensory
	Lateral aspect 4th ventricle
	Cerebellopontine angle
	Vestibular n.
	Balance & equilibrium
	Caloric test, Barany chair test
	Vertigo

Nystagmus

Dysequilibrium

	
	Acoustic tubercle w/ VII
	
	Cochlear n.
	Hearing
	Weber and Rinne tests, audiogram
	Loss of hearing

Tinnitus

	IX. Glossopharyngeal
Taste

Parasympathetic

Motor
	Medulla
	Post-olivary sulcus, Jugular foramen
	Nucleus of solitary tract [taste and parasympathetic]
	Exceptions of V: taste from posterior 1/3 of tongue, sensory to tympanic cavity, Eustachian tubes, tonsils, nasopharynx, uvula, soft palate and posterior 1/3 of tongue
	Taste and general sensation of the posterior 1/3 of tongue
	Pain or loss of sensation in the nasopharyngeal area

	
	
	
	Nucleus ambiguus [motor and parasympathetic]
	Motor to stylopharyngeus muscle, parasympathetic supply to parotid gland via otic ganglion, afferent parasympathetic fibers from the carotid sinus/body (BP sensor)
	Gag reflex


W/ X motor
	Absent gag reflex

Hypertension/ hypotension

	X. Vagus
Parasympathetic

Motor

Taste

Sensory
	Vagal Trigone, medulla
	Post-olivary sulcus, Jugular foramen
	Dorsal motor n. [parasympathetic]
	Parasympathetic to esophagus, thorax and abdomen
	
	Loss of parasympathetics to thorax & abdomen

Reduced gag reflex

	
	
	
	Nucleus ambiguus [motor]
	Motor to pharyngeal constrictors, intrinsic laryngeal muscles, palatine muscles (except tensor veli palatini), and upper esophagus for phonation and swallowing
	
	Dysphonia/ dysphagia

	
	
	
	Nucleus of solitary tract [taste and parasympathetic]
	Taste - larynx & epiglottis

Not tongue – VII & IX
	
	Uvula deviation

	
	
	
	Nucleus of the spinal tract of trigeminal [sensory]
	Sensory to the larynx, the concha of the external ear, and the meninges of the posterior fossa
	
	Loss of taste

	XI. Accessory
Motor
	Medulla and cervical segments
	Post-olivary sulcus

Jugular foramen


W/ IX & X
	Nucleus ambiguous

Disperse cell bodies
	Cranial accessory: w/ X, motor to pharynx, larynx, and soft palate

Spinal accessory: motor to sternocleidomastoid & trapezius 
	
	Cranial: dysphagia, dysphonia

Spinal: paralysis of ipsilateral trapezius & sternocleidomastoid

	XII. Hypoglossal
Motor
	Hypoglossal Trigone, medulla
	Pre-olivary sulcus, hypoglossal canal
	Hypoglossal n.
	Motor to muscles of tongue (end in glossus, except palatoglossus)
	
	Ipsilateral tongue paralysis and atrophy


Supranuclear (upper motor neuron) lesions of cranial nerves are rare (except for the facial nerve) because the corticobulbar tract innervates them bilaterally


Each side controls both sides (bilateral) so lesion will not produce symptoms


Facial nerve will show unilateral lower paralysis


Cranial nerves that have motor components


Upper Motor Neuron



Spinal nerves = corticospinal tract



Cranial nerves = corticobulbar tract

