CRANIAL NERVES

CRANIAL NERVES

Twelve pairs of nerves that connect with the brain

and pass through foramina in the base of the skull.

They are:
I. Olfactory (about 20 on each side)
II. Optic (Not a nerve; part of the brain)
III. Oculomotor
IV. Trochlear
V. Trigeminal
VI. Abducent (or abducens)
VII. Facial (= n. intermedius & facial n.)
VIII. Vestibulocochlear (= vestibular & cochlear)
IX. Glossopharyngeal
X. Vagus
IX. Accessory (also called spinal accessory)
XITI. Hypoglossal.

= I. Olfactory (about 20 on each side)

SPECIAL VISCERAL AFFERENT

Neurons in the olfactory epithelium
send axons through cribriform plate to
the olfactory bulb.

Eye movements: ITT, Tv and VI.

Right orbit viewed from above

Inferior rectus (not shown) is
parallel to superior rectus,

below the eye.

Trochlea
(pulley)

Lateral
rectus
Superior
rectus

Medial
rectus

Superior
oblique

Origin of
rectus
muscles,

around A

the optic Inferior oblique (not shown) has origin from
foramen anteromedial orbital floor; its tendon below

the eye, parallel to that of superior oblique.

I. Olfactory (about 20 on each side)
II. Optic (Not a mnerve; part of the brain)
' VIII. Vestibulocochlear

SPECIAL SOMATIC AFFERENT

Vestibular nerve. Neurons in vestibular ganglion
project to vestibular nuclei and to parts of
the cerebellum.

Cochlear nerve. Neurons in spiral ganglion of
cochlea project to dorsal and ventral
cochlear nuclei of medulla.

See 535vest.pdf and 535audi.pdf

A muscle's action varies with the initial position of the eye.

Example: Right superior rectus

Eye looking straight forward Eye abducted

R,

= \
Elevation only ®,

Elevation, adduction
and intorsion

Eye adducted

Intortion with
little elevation



Find the oculomotor,
trochlear and abducens _
nerves. g
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< LATERAL RECTUS

Accommodation of the lens - 1.

Ciliary muscle relaxed. Intra—ocular
pressure keeps
suspensery ligament of lens

taut, so that lens is flattened,

Dictant cbjecto are then foeussed

on the retina. 530a students will not be
examined on the physics
of the focusing mechanism,
but they must know that

for near vision the ciliary
muscle contracts and the
pupil constricts.

Accommodation of the lens - 2.

ciliary nuscle contracted. This takes
tension off the suspensory ligament,
so that the lens can assume a more
globular form., This tendency to
become globular is a physical property

of the lens and its capsule,

Refraction occurs at the air-cornea and lens-vitreous interfaces.
Thickening of the lens in accomodation shortens the focal length

of the whole cornea-aquecus-lens system.



Trigeminal nerve. o i OPHTHALMIC

Sensory to skin areas shown; also eye,
mucous membranes, teeth, much of dura.

Motor to muscles of mastication
& tensor tympani.

No parasympathetic component

Motor fibres are in
only the mandibular
division of the Vth

cranial nerve.

Central connections:

To head area of primary

somesthetic cortex Mesencephalic
trigeminal (The only primary sensory neurons
nucleus  that reside in the CNS rather than
Ventral in a ganglion)
D'Oste(io_r'___’__’_,_,..-—
medial i hy
nucleus of ; ; . .
thalamus Different central connections for
St proprioception, touch, pain & temp.
lemniscus
Motor _*" R\ N\ ) Proprioception; pressure
trigeminal 5 e - from sockets of teeth
nucleus et L
Pgntin_e To muscles
trigeminal
nucleus
ouch
[Sin{l-ill-ar to (Io}rsal column nuclei] Touch
Trigeminal Paiiar
Spinal ganglion temperature
trigeminal
nucleus
Pain & temperature 3
( i ) Disorders.

[Similar to dorsal horn]

Herpes zoster

Find the trigeminal Trigeminal neuralgia

and facial nerves.

Find cranial nerves IX, X,
Xl and XII.

Find the vestibulocochlear nerve. Taxl FGCIGI nerve - nuclel sensory &




parasympathetic ganglia, components.

Spinal
Gustatory nucleus trigeminal From skin of part of
(=rostral end of nucleus external ear
solitary nucleus)

Geniculate
ganglion /_\ Soft
Facial ) palate A
mmlo" taste
nucleus Anterior buds
two thirds
of tongue

Submandibular
and sublingual

salivary
/_;\_,_/Z-"T‘?‘ glands
X W

Submandibular ganglion

M‘“ Lacrimal
gland and
% small glands

A caudal pontine lesion is likely :
to involve cranial nerves VI and To musclos :‘;g,-,g;,?alatme Hncee
VI, separately or together.

Lacrimal and
superior salivatory

nuclei

A middle-ear infection can cause
loss of sweet taste sensation on
the same side of the tongue. Explain.

I is important to know whether a facial

MOtor . MUSCIeS Of face __weakness is due te an upper moter neuron

Staped ius ‘lesion (such as a cortical stroke) or a lesion
R directly affecting the VIl nerve {Bell's |)al5y?: .
ioni i / CEREBRAL [ J
Preganglionic parfasympat.hetlc . R R ( ;I. |
- to p_terygopalatlne ganglion (for )/

lacrimal and nasal glands) ¥

— to submandibular ganglion (for \
submandibular and sublingual

glands) OF ONLY THE LOWER
HALF DF THE FACE

>

Sensory - Taste, anterior 2/3
of tongue

- small area of skin of ear

RIGHT A J



Glossopharyngeal and vagus nerves.

Solitary tract and

T e GSA = Somatic sensory
Vi ) o."_"‘- | .. ,_RI]I arghion
| ( . .(\' . GVA = Visceral (physiological) afferents
® \ l SVA = Taste
\‘-' Nucleus ambiguus
[, 9 GVE = Preganglionic parasympathetic (to otic ganglion)
i sty s SVE = Motor to stylopharyngeus muscle
Sensory — Posterior 1/3 of
X tongue
Pharynx
Middle ear
Preganglionic parasympathetic
— to otic ganglion (parotid
gland)
Motor — One small muscle
(stylopharyngeus)
Dorsal Tractus solitarius and

nucleus nucleus of tractus solitarius
of vagus

GSA = General somatic sensation (larynx,
oesophagus, trachea, small area of ext. ear)
GVA = Physiological afferents from internal
il YL B 8sA organs

=i 7 SVA = Taste (epiglottis)
= SVE
,,] N SYE = Motor to larynx, pharynx, upper one
(g (rcdone third (skeletal muscle) of oesophagus
GVE = Preganglionic parasympathetic (especially
to ganglia of heart, stomach).

Spinal trigeminal nucleus

Spinal trigeminal tract

Nucleus ambiguus

Motor — Muscles of larynx
X and pharynx

Sensory — visceral reflexes
— small area of skin of ear

Preganglionic parasympathetic
— small ganglia associated with
internal organs.

Slows heart
Stimulates gastric secretion

Empties stomach



Accessory nherve.

Xl Special visceral efferent Nucleus ambiguus

Accessory nerve,
composed of cranial
and spinal roots

Jugular foramen]

Vagus nerve ]

Foramen magnum]

Spinal root
Accessory

— _— - - g of xl
( The spinal rootlets of X nhucleus ) :
emerge justdorsaltothe (C1 — C35) Larynx .(nucleus ambiguus),
denticulate ligament. ) Trapezius and
sternocleidomastoid (spinal
root of XI)

Hypoglossal nerve.

Dorsal nucleus of vagus

Cuneate nucleus Hypoglessal

Spinal ingeminal nucleus

tract and nucleus

Dorsal
spinocerabellar
fract

Spinal lemniscus

Medial lemniscus

To muscles
of tongue

Motor - Extrinsic and
intrinsic muscles of
tongue

Hypoglossal nerve palsy

When protruded, the
tongue deviates towards
the paralysed side.



