EDO UNIVERSITY IYAMHO
Department of Anatomy
ANA 301: Neuroanatomy
Instructor: Dr. Idaguko. C. Anna., email: idaguko.chika@edouniversity.edu.ng
Lectures: Monday, 10am –12 pm, LT2/TEL, phone: (+234) 8054919143
Office hours: Wednesday, 1.30 to 2.30 PM, Office:
General overview of lecture: This course aims at giving the students a thorough knowledge
of functional components of Cranial Nerves, Applied Anatomy
Learning outcomes: At the end of the lecture, students should be able to:
o List the twelve cranial nerves
o Explain the organisation of the cranial nerve within the brain
o State the functional components of the cranial nerves
Main lecture
Seven functional components the fibres of cranial nerves belong:
o Somatic efferent
o Special visceral efferent
o General visceral efferent
o Special somatic afferent
o General somatic afferent
o Special visceral afferent
o General visceral afferent

There are 12 pairs of cranial nerves emanate from the brain. All (except one – vagus nerve)
serve sensory and motor functions in the head and neck. Each pair is numbered with Roman
numerals and has as a name that relates to its function
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CN I: Olfactory nerve
Arise from olfactory receptor cells in nasal lining and extend through olfactory foramina in
cribriform plate of ethmoid bone. It synapses in olfactory bulbs in ventral surface of frontal
lobe, sensory nerves that transmit signals involved in sense of smell.
Functional component
 Special somatic afferent
CN II: Optic nerve
The nerve fibers begin in ganglionic layer of retina and constitute the optic nerve. The nerve
exits through optic canals of sphenoid bone. The right and left optic nerves join to form the
optic chiasma, in which many of their fibers cross to the opposite side. The uncrossed fibers
of the optic nerve, along with the fibers that have crossed over from the opposite side form
the optic tract. The optic tract terminates predominantly in the lateral geniculate body. Fibers
arising in this body form the optic radiation which ends in the visual areas of the cerebral
cortex.

CN III: Oculomotor nerve
This nerve has the following components
 Somatic efferent fibers arising in the oculomotor nucleus innervate four of the
extrinsic muscles of the eye: superior rectus, inferior rectus, medial rectus and inferior
oblique (allow for motion of the eyeball) and the levator palpebrae superioris (which
raises the upper eyelid). .
 General visceral efferent fibers (preganglionic) arise in the Edinger-Westphal nucleus
and terminate in the ciliary ganglion. Postganglionic fibers arising in this ganglion
supply the sphincter pupillae muscles (which constrict the pupil) and the ciliary
muscle (controls the shape of the lens of the eye and contracts for up-close vision).
This is involved in accommodation of lens (for near vision) and constriction of pupil

Damage of oculomotor nerve
Diverging strabismus (squinting)- deviation of the eyes
2. Double vision
3. Dilated pupil (mydriasis)
4. Impaired accommodation
CN IV: Trochlear nerve
The fibers begin on the dorsal midbrain in the trochlear nucleus and enters orbit through
superior orbital fissure. It innervates one of extrinsic muscles of the eye - superior oblique
muscle of the eyeball. The superior oblique muscle moves the eyeball downward and lateral.
Trochlear nerve is the only crossed cranial nerve and also the only cranial nerve that emerges
dorsally
Functional component
 General somatic efferent fibers
Paralysis of the trochlear nerve
When the superior oblique muscle is paralyzed the eyeball deviates medially on trying to look
downwards.
CN V: Trigeminal nerve
It is the largest cranial nerve and extends from the lateral pons and branches all over the face.
Transmits sensory signals: touch, temperature, and pain from face and teeth. Transmits motor
signals to muscles of mastication.
This nerve contains the following components:
 Special visceral efferent fibers arise from the motor nucleus of the nerve and supply
the muscles of mastication
 General somatic afferent fibers of the nerve are peripheral processes of unipolar
neurons in the trigeminal ganglion. They carry exteroceptive sensations from the skin
of the face and mucous membrane of the mouth and nose. These fibers terminate in
the main sensory nucleus and in the spinal nucleus of the nerve.

The trigeminal nerve is attached to the ventrolateral surface of the pons by two roots, a very
large lateral sensory root and a small medial motor root. Close to the attachment on the pons,
the sensory root contains trigeminal ganglion. The trigeminal ganglion divides into three
branches: ophthalmic, maxillary and mandibular. The ophthalmic and maxillary nerves are
sensory nerves, while the mandibular nerve has both motor and sensory fibers.

Effects of injury or disease
o In paralysis of the pterygoid muscles of one side, the chin is pushed to the paralyzed
side by the muscles of the opposite side
o Loss of sensation in the ophthalmic division causes loss of sensation in the cornea
CN VI: Abducent nerve
This nerve consists of somatic efferent fibers. The fibers begin at the inferior pons from the
abducent nucleus. The nerve enters orbit through superior orbital fissure and lies on medial
aspect of lateral rectus muscle. It innervates one of the extrinsic eye muscles: lateral rectus

Paralysis of abducent nerve
o When the lateral rectus is paralyzed, the affected eye deviates medially (medial squint
or internal strbismus)

CN VII: Facial nerve

This nerve fiber begins in inferior pons.
The functional components of this nerve are as follows
 A special visceral efferent fiber begins from the motor nucleus and supplies the
various muscles to which the nerve is distributed
 General visceral efferent fibers (preganglionic) arise in superior salivary nucleus.
They relay in the submandibular ganglion from which postganglionic fibers arise to
supply the submandibular and sublingual salivary glands. It also carries fibers from
lacrimal gland; the preganglionic neurons are located near salivary nuclei. Their axons
terminate in the pterygopalatine ganglion, from which postganglionic fibers arise to
supply the gland
 Special visceral afferent fibers are peripheral processes of cells in the geniculate
ganglion of the nerve. They supply anterior two-thirds of the tongue. The central
processes of the ganglion cells carry sensations to the upper part of the nucleus of the
solitary tract.
 General somatic afferent fibers are also peripheral processes of some geniculate
ganglion. They innervate a part of the skin of the external ear. The central processes
of these cells end in the spinal nucleus of the trigeminal nerve.

Paralysis of the facial nerve
Supranuclear lesions (upper motor neuron lesion): Movement of the lower part of the face is
affected

Nuclear lesion (lower motor neuron lesion): All the facial muscles on the side of lesion are
paralyzed.
Infranuclear lesion (lower motor neuron lesion) or Bell’s palsy:

interruption of

corticonuclear fibers running from the motor to the facial nucleus. This is referred to as
supranuclear paralysis.

CN VIII: Vestibulocochlear nerve
The nerve leaves cranial cavity via internal acoustic meatus and is accompanied by facial
nerve.
Functional components:
 Special somatic afferent fibers is what both the cochlear and vestibular divisions of
this nerve are made of.
Auditory (cochlear of inner ear): the fibers of the cochlear nerve are central processes of cell
bodies in spiral ganglion of cochlea (i.e. structure that contains sound wave receptors)
semicircular canals. The peripheral processes of these neurons supply the organ of Corti. The
function is for hearing
Vestibular (inner ear): the fibers of vestibular nerve are central processes of cell bodies in
vestibular ganglion (structures that are involved in equilibrium and balance). The peripheral
processes of these neurons innervate the semicircular ducts, the utricle, and the saccule of the
internal ear. The function is for balance

CN IX: Glossopharyngeal nerve

This nerve emanates from medulla
Functional components
 Special visceral efferent fibers arise in the nucleus ambiguous and supply the
stylopharyngeus muscle
 General visceral efferent fibers (preganglionic) begins from the inferior salivary
nucleus and travel to the otic ganglion. Postganglionic fibers arising in the ganglion
supply the parotid gland
 General visceral afferent fibers are peripheral processes in the inferior ganglion of the
nerve. They carry sensation (pain, temperature, touch) from the pharynx and the
posterior part of the tongue to the ganglion. They also carry inputs from the carotid
sinus and carotid body. Some fibers from carotid sinus and body reach the paramedian
reticular formation of the medulla
 Special visceral afferent fibers are peripheral processes of neurons in the inferior
ganglion. They carry sensations of taste from the posterior one-third of the tongue to
the ganglion. The central processes carry these sensations to the solitary tract.

Lesion of the glossopharyngeal nerve
o Loss of bitter and sour taste and general sensation from the posterior third of the
tongue
o impaired swallowing

o Loss of gag reflex, due to interruption of the afferent limb
o Loss of carotid sinus reflex due to interruption of the afferent limb
o Loss of general sensation in pharynx and tonsils
o Reduced secretion of saliva, as the nerve is secretomotor to parotid gland.
CNX: Vagus nerve
The nerve arises from the ventral medulla and travels beyond head and neck and penetrates
thorax and abdomen.
Functional components
 Special visceral efferent fibers are processes of neurons in the nucleus ambiguous and
supply the muscles in the pharynx and larynx.
 General visceral efferent fibers arise in the dorsal (motor) nucleus of the vagus. These
are preganglionic parasympathetic fibers. The postganglionic neurons are situated in
ganglia close to or within the walls of the visceral supplied.
 General visceral afferent fibers are peripheral processes of neuron located in the
inferior ganglion of the nerve. They bring sensation from the pharynx, larynx, and
trachea, oesophagus, abdominal and thoracic. The central processes convey it to the
nucleus of the solitary tract.
 Special visceral afferent fibers are peripheral processes of neurons in the inferior
ganglion. They carry sensation of taste from the posterior most part of the tongue and
the epiglottis. The central processes of the neuron terminate in the upper part of the
nucleus of solitary tract.
 General somatic afferent fibers are peripheral processes of neurons in the superior
ganglion are distributed to the skin of the external ear. The central processes of the
ganglion cells terminate in relation to the spinal nucleus of the trigeminal nerve

CN XI: Accessory nerve
This nerve is not formed from the brainstem and it is formed from ventral rootlets in superior
spinal cord (C1 to C5). It enters the skull through foramen magnum and then turns around
and exits the skull via jugular foramen with vagus nerves
Functional components
 Special visceral efferent fibers
The nucleus ambiguous to supply striated muscle of the pharynx, the soft palate and the
larynx (along with the vagus)
The lateral part of the anterior gray column of the upper five or cervical segments of the
spinal cord to primary supply the trapezius and sternocleidomastoid muscles

Lesion of the spinal accessory nerve

o Unilateral peripheral lesion of the spinal accessory nerve leads to paralysis of
trapezius and sternocleidomastoid muscles
o Irritation of the spinal accessory nerve results to torticollis: spasmodic contraction of
trapezius and sternocleidomastoid muscles

CN XII: Hypoglossal nerve
Emerges from ventral medulla and exits cranial cavity via hypoglossal foramen. Descends
anteriorly in the neck between internal carotid and internal jugular. In the neck gives rise to
superior root of ansa cervicalis and a nerve to thyrohyoid muscle
Functional components
 Somatic efferent fibers are processes of neurons in the hypoglossal nucleus. They
supply extrinsic & intrinsic muscles of tongue
 General somatic afferent fibers carry proprioceptive impulse from the muscles of the
tongue.

Damage to Hypoglossal nerve
o Paralysis or atrophy of the tongue,
o Deviation of the tongue toward the side of damage
o Problems of chewing and swallowing
•

Summary/Conclusions


The cranial nerves are a set of 12 paired nerves that arise directly from the
brain. Ten of the cranial nerves originate in the brainstern. Cranial nerves

relay information between the brain and parts of the body. The numbering of
CN is based on the order in which they emerge from the brain.
•

Interactions and Questions
a) Name the 12 cranial nerves
b) Which of the cranial nerve emerges from the dorsal surface of the brain- IV
c) Name the nuclei of nerve that belong to the somatic efferent column- Oculomotor,
Trochlear, Abducent
d) The glossopharyngeal nerve contains which functional components:- Special visceral
efferent, General visceral efferent, Special visceral afferent

•
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