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THE CRANIAL NERVES

e 12 pairs, (two are attached to the cerebrum and 10 are attached to the brain stem.

e Nine are attached to the ventral surface of the brain stem, while one is attached to the back of the midbrain.
® They leave the cranial cavity by passing through small foramina in the skull bones.

® Both ‘names’ and ‘numbers’ are used to identify them.

® Their names indicate either their distribution or their function.

e Their numbers (ROMAN numerals) indicate the order in which the nerves arise from the brain (front to back).
e Like all nerves, cranial nerves are made up of bundles of axons.

e Cranial nerves may be sensory, or motor, or mixed, and may contain somatic and/or autonomic fibers.

Numbers & Names :

I-1%: Olfactory V -5": Trigeminal IX - 9" : Glossopharyngeal
I1-2": Optic VI - 6™ : Abducent X -10": Vagus
I1-3": Occulomotor VIl - 7™ : Facial XI-11™ : Accessory

* VIl - 8" : Vestibulocochlear "
IV-4":Trochlear . . Xl - 12" : Hypoglossal
(statoacoustic) or (auditory)

Attachment Of The Cranial Nerves :

e Ventral surface of brainstem showing attachment of the cranial nerves :

Infermediate mass

Longitudinal cerebral
fissure

Temporal pole

Infundibulu & Ty e TTNCE g
Mammittary body e e~ d - ooomemwmee i 388 Corebyol

Trochiear nerve N v 4] peduncle
Pl B S

Abducens nerve (CNV) O ‘

Facial nerve (CNVI) 7
Nervus intermedius (CN Vil)

8
e Medulo | 7= 1 - Do
vaous nerve @0 9.0)  chlongato

e ma::| nerve ich xp 11

¢ Trochlear nerve s the only nerve that rise from the dorsal surface of the midbrain :

]

____._._.a—-—---ruulu.m, s
— Diesncepha

FPineal bods-

Superior colliculs
lnFnr.n. c=llicula
Cerebral pecduncles

Pons Superior carcbollar peds

Middle Fourth wvemstricles
cerebellar

. - Infericor cerelbellar
poeduncle

peduncle-=
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Foramina of Exit :
e 1% : Cribriform plate of ethmoid.

o Optic canal.

. : Superior orbital fissure.

2"
3rd
4™ : Superior orbital fissure.
5th
o Opthalmic division : Superior orbital fissure.
o Maxillary division : Foramen rotundum.
o Mandibular division : Foramen ovale.
: Superior orbital fissure.
: Internal acoustic meatus; Stylomastoid foramen.
: Internal acoustic meatus.
: Jugular foramen.
e 10" : Jugular foramen.
e 11™: Jugular foramen.
e 12™: Hypoglossal canal.

Anterior communicating A.
_. Anterior cercbral A,
Infundibulum — - Optic N.

—lhternal carotid AL

Trigeminal N.™

Trochlear M.

. Facial and —,
vestibulocochlear NN

Gilossopharyngeal N,
- Basilar A.
Vagus N

Vercabral A,
Accessory M.

Hypoglossal N

Spinal Nerves Functional Components :

e General somatic afferent (GSA).
e General somatic efferent (GSE).
e General visceral afferent (GVA).
e General visceral efferent (GVE).
¢ N.B.: All the spinal nerves carry all the four components.

Cranial Nerves Functional Components :

®  Four like the spinal nerves :
o General somatic afferent (GSA).
o General somatic efferent (GSE).
o General visceral afferent (GVA).
o General visceral efferent (GVE).
e Three additional: (for special senses & pharyngeal arch muscles) :
o Special somatic afferents (SSA) : vision & hearing.
o Special visceral afferents (SVA) : taste & olfaction.

¢ N.B.: Not all the cranial nerves carry all the components.

2
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Abducent M.~ : - — Pasterior communicating A.

~ Posterior cercbral A

— Superior cerebellar A

o Special visceral efferent (SVE) : supplying muscles derived from pharyngeal arches.
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Type Distribution

Efferent

General Somatic Efferent (GSE) Skeletal muscles from Somites

General Visceral Efferent (GVE)

. Smooth muscles and glands
— Autonomic efferent

Special Visceral efferent (SVE) Skeletal muscles from pharyngeal arches

Afferent

General Somatic Afferent (GSA) Skin, skeletal muscles, joints and bone

General Visceral Afferent (GVA)

. Visceral organs
— Autonomic afferent

Special Somatic Afferent (SSA) Retina, auditory and vestibular organs

Special Visceral afferent (SVA) Gustatory and olfactory receptors

Cranial Nerves Nuclei :

Visceral nuclei N 11

Somatic cell colurmns N 1

Trochlear nucleus
Mesencephalic

__— nucleus NL OV

Principal sensory
o — nucleus N. W

Solitary fasciculus

NN

N v —{ (S

——— Salivatory nucleus

& : & : % }@.} ¥
~NLI —(;/%; = W S s —————— Dorsal motor nuclieus N, 3
N> //\ T N Hypoglossal nucleus
N i = 4 \

Nuclaeus ambiguus
Spinal part N XI—/K

Spinal nuclei N. I

Inferior olivary complex

Spinal rrigeminal nucleus f

Sensory Pathway :

¢ Three Neurons:
o First order neuron : from receptors to sensory nucleus. The cell bodies lie in the sensory ganglia.
o Second order neurons : from sensory nucleus to the contralateral thalamus.
o Third order neurons : from thalamus to cerebral cortex.

Motor Pathway :

e Two neurons
o Upper motor neuron : from cerebral cortex to the motor nucleus,
mostly bilateral projection except part of 7" and 12" nerves.
o Lower motor neurons : from the motor nucleus to the muscles.

3
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Olfactory Nerve :

Optic Nerve :

Medial
rectus
muscle

Posterior
cavily
Ciliary
muscle

Canel

Anferior
chamber
Poserior
dhomber

Conjunciva
Lateral

rectus
muscle
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* Type : Special sensory.
®  Function : Smell.
e Lesion : results in loss of sense of smell, called anosmia.

* Type : Special sensory.
®  Function : Vision.

Occulomotor Nerve :

Olfactory

//y\ “: Bulb Tract

Frontal
sinus

® Lesion : results in visual field defects and loss of visual acuity.
o Adefect of vision is called anopsia.

Clinically Oriented Anatomy

Retinal arfery

Cormea

Ceniral refinal ~ pypi
artery and vein

i Retinal vein

Opfic Lens
< g nerve
(" ‘ ; Supenar rociug - A ESEENtee gy (N L |
: p S muscle
o ;
'( AN Vorticose vein
A \§ i Opfic disc
S
ST
> o Macula lufea
Q\gw ;
R 4

Choroid

AN o Retina

(A)

¢ Type : Motor & Parasympathetic.
e Supplies all the extraocular muscles except SO4 & LR6.
o Also it supplies LPS muscle.

the lens for near vision.

movement of the eye ball on the side of the lesion.

Superiar rectus

Levator palpebrae superioris
Superior obligue

1
Nl Medial rectus |
Superior division

Inferior division

Trochlear nerve {CN IV)

Oculomotor nerve
(GN 111}

Abducent nerve (CN V1)

Ciliary ganglion \
Inferiar rectus

Lateral rectus Inferior oblique

4

Aqueous humor
— Iris

{— Scleral venous sinus

{— Ciliary process

[— Zonular fibers of
suspensory ligamess
of lens

—Medial rectus musces

Ora serrata

Vitreous body
occupying postrems
chamber (postenar
segment)

Optic retina
Choroid
Sclera

Macula lutea

Optic disc

Dural sheath of
optic nerve

Optic nerve

E Central artery anag
1 ‘ vein or retina

e Function : Elevation of the upper eyelid, movements of eyeball, constriction of pupil and accommodation of

e Lesion : Squint, Ptosis, diplopia, pupillary dilatation, loss of accommodation, and downward & outward

POPPLLLLLPLPLLOLLLPLOLLLPPLLLLLLPLLLLLLLLLOLLLPLPLLLLLLPLLLLLLPOPLOLLLPLLLLLLLPLOLLLPPLL LS PL LSO PSPPI

ARARARARARARAAARARARARARARARAAARARARARARARAAARAAARARARARARARARAAARARARARARARARAAARARRRARARARANANANANANAS

R e o e a2 S R



Trochlear Nerve :

e Type : Motor.
e Supplies : Superior oblique muscle.
® Function : Rotates the eye ball downwards and outwards.
® Lesion : diplopia, and difficulty in walking downstairs.
Levator paloebrae
superiors > g
Rectus superior — “‘
Obliquus

superior

Lacrimal gland f

Rectus lateralis

Ciliary ganglion

MNasociliary M.

Ophchalmic N.
Maxillary M.
Moteor root,

trigeminal N.

Trigeminal
ganglion

Mandibular N.

Trigeminal Nerve :

e Type: Mixed.

e Three divisions :
o Ophthalmic (sensory).
o Maxillary (sensory).
o Mandibular (mixed).

¢  Function:

o Motor : supplies 4 muscles of mastication & other 4 muscles.

|:Frur|la\ Nerve
Lacrimal nerve y i
Nasaciliary nerve ‘ Supfambm
Supraboctiear
OV ferocier

‘Ciliary ganglion

Zygomatic nerve ZygomaT\CO'
Infraorbital nerve 1emp0ra|

2 ot

Qtic ganglion Middle

Posterior | Superior
Anterior

Aurici P nerve Buccal nerve

Mental

Charda tympani
Lingual nerve
Inferior alveolar nerve

Submandibular
ganglion
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i Tygonafocadel m |

Pterygopalating AUFiCU|01€ITIPOTa| W L

ganglion )
ONVy Buccalff—l

its — Trochlea

- Obliquus
superior

Rectus medialis

Rectus inferior

Trochlear M.
Abducent M.

Opric M.

- Oculomotor M.

Trochlear N.

Abducent M.

Table 7.4, Nerves of the Face and Sealp

(eaterorciptd

Lssseroodpta
Greatauoulr ‘,

o Sensory : Conveys general sensations (pain, touch, temperature, pressure, vibration) from the face
and anterior scalp, orbit, nasal and oral cavity, and anterior 2/3 of tongue.

e Lesion : loss of general sensations in the area of distribution, paralysis of the muscles of mastication.

Sipreorie
Supratrechea’

Lacrina
[natrochlear

|/ —biema nsd

Zygometio-

J Iémporal
Zygomlcoeca

[nfraortita

Buceal
Nertal
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¢ Trigeminal Neuralgia :
o Compression, inflammation or degeneration of the 5" cranial nerve may result in a condition called
trigeminal neuralgia or tic douloureux.
o This condition is characterized by recurring episodes of intense stabbing pain, radiating from the angle
of the jaw along a branch of trigeminal nerve.
o Usually involves the maxillary & mandibular nerves, sparing the ophthalmic division.

Abducent Nerve :

e Type : Motor.

e Supplies : Lateral rectus.

¢ Function : moves the eyeball laterally.

¢ Lesion : Medial squint, diplopia, loss of movement of the eyeball laterally beyond the midpoint.

Levator paloebrae
superioris

Rectus superior
Trochlea

Obliquus
superior
Obliquus

Lacrimal gland I superior

Rectus medialis

Rectus inferior

Rectus lateralis

Ciliary ganglion

Masociliary M. Trochlear M.

Abducent M.
Ophthalmic N. @
(g6~ Optic M.

Maxillary N.

Moteor roox,
trigeminal M.

Cculomortor M.

|\
I Trochlear M.
l Abducent M.

Mandibular M.

Trigeminal
ganglion

Facial Nerve :

¢ Type : Motor, special sensory, parasympathetic.

e Function : Motor to muscles of facial expression (2" pharyngeal arch, lacrimal gland, nasal and oral mucous
membrane submandibular and sublingual salivary glands, taste fibers to anterior 2/3 of tongue.

e Lesion : Bell’s palsy, loss of taste from anterior 2/3 of tongue, loss of Lacrimation and salivation.

Geniculate ganglion
ol Greater
| petrosal nerve -
Facial nerve. | =~
| Sympathetic plexus i al
Pterygopalai
ganglion

Branch tostaped

~ Internal carotid
artery

Mandibular branch
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Bell’s palsy :
o Damage to facial nerve results in paralysis of facial muscles : Facial palsy (Bell’s palsy);
lower motor neuron lesion (whole face affected).
= N.B.:In upper motor neuron lesion (upper face is intact).

o Faceis distorted : drooping of lower eyelid, sagging of the angle of the mouth, dribbling of saliva,
loss of facial expressions, loss of chewing, blowing, sucking, unable to show teeth or close the eye
on affected side.

Frontalis
muscle

Orbicularis

oculi —__-__
muscle

Orbicularis
oris TEm——ay
muscle

Buccinator _ --
muscle

Platysma muscle

Vestibulo-cochlear Nerve :

Type : Special sensory.

Function :
o Vestibular part : conveys impulses associated with balance of body.
o Cochlear part : conveys impulses associated with hearing.

Lesion : loss of hearing, tinnitus, vertigo, dizziness, ataxia.

Semicircular
canals Perilymph space

Endolymph
(withirrl| rn?a’mgrcne)

Ampulla
Vestibular nerve

(in vestibule)

Saccule
(in vestibule)

Oval window

Round window Cochlea

Glossopharyngeal Nerve :

Type : Motor, Sensory (general & special)parasympathetic.

Function : supplies one muscle of pharynx (Stylopharyngeus), & parotid gland, carries taste fibers from
posterior 1/3 of tongue, general sensations from pharynx & palate.

Lesion : Dysphagia (difficult swallowing), loss of sensation from throat, loss of parotid secretion and loss of
taste from posterior 1/3 of the tongue.

To parotid gland

Jugular (superior) ganglion
Petrous (inferior) ganglion

To pharynx Glossopharyngeal nerve

To stylopharyngeus muscle

To palatine il
To carotid body and P! i onsi

carotid sinus

To tongue for taste and
general sensation
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Vagus Nerve :

e Type : Motor (+cranial part of accessory nerve), Sensory (general & special), Parasympathetic.

® Function : supplies visceral muscles, glands of GIT, muscles of the larynx and pharynx, taste buds on the base
of tongue, sensations from the viscera.

e Lesion : difficulty in swallowing & speech, loss of sensations from the organs, and taste from the base of
the tongue.

Left vagus nerve

Jugular (superiorn] €
Pharsngeal branch— e ¥

/ el (i e
Right = #
vagus maslt— = - 7

Supericor laryngeal

Larryrmsc Loft recurrent larynge:

Right recurrent

larymgeal branch Cardiac branch

Lurng
Tardiac branch

Pulmonary plexus
Heart
Esophageal plexu
Stomach

SE

Liver

Kicdney

Panmncreas

Small intestine

Accessory Nerve :

e Type : Motor.

® |t has two parts : cranial & spinal.

¢  Function:
o Cranial part : unites with the vagus and supplies voluntary muscles of larynx, pharynx and esophagus.
o Spinal part : supplies Sternomastoid & Trapezius.

® Lesion : Difficulty in swallowing & speech. Inability to turn the head and raise the shoulder.

Cranial roots Vagus nerve
= e

- T viscaro; pharsmse and laryns
X = 1 ctermocleidomastoid and frapezius muscles

Accessory nerve

External branch
of accassory

Trape=ius muscle 5
Sternocleidomastoid muscle

Hypoglossal Nerve :

e Type : Motor.
® Function : Motor to all muscles of the tongue except palatoglossus.
o Allows movements of tongue during speech and swallowing.
¢ Lesion : Difficulty in chewing & speech.
o The tongue paralyses, atrophies, becomes shrunken and furrowed on the affected side, and
on protrusion deviates to the affected side.

Styloglossus

muscles of
tongue

9505
c1 s
A S
o= =

gus nerve

stid artery

sglossal nerve
(CN X11)

Thyrohyoid

Genioglossus

Geniohyoid
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Lesion of Cranial Nerves :

Causes :

@)

e}

e}

e}

Severe head injuries, skull bone fractures or penetrating wounds.
Brain lesions.
Compression due to raised intracranial pressure

(due to any space occupying lesion, e.g. tumor, hematoma, or CSF obstruction ).
Cavernous sinus thrombosis.

Cavernous Sinus Thrombosis : Compression of abducent nerve and internal carotid artery.

HyE

Sphencidal

air <V N ——

SINnus 1 =

Reflexes Related to Cranial Nerves :

Pupillary (light) CN 2,3.

Accommodation CN 2,3.

Corneal (Blinking) CN 5,7.

Lacrimation CN 5,7 (stimulus may be visual or even thought or emotions).

Salivation CN 5,7,9 (stimulus may be olfactory, visual, taste, or even thought of food).

Sneezing CN 5,9,10,11, phrenic, intercostals.

Vomiting CN 5,7,9 (stimulus may be olfactory, visual, taste, or even thought).

Yawning CN 5,7, phrenic, intercostal.
Swallowing CN 5,7,9,10,11,12.

Jaw jerk CN 5.

Stapedial CN 8,7.

Cough CN 9,10,11, phrenic, intercostals.
Gag CN 9,10.

Carotid sinus reflex CN 9,10.

Clinical tests for Cranial Nerves :
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The integrity of nerves is assessed by examining the :

@)

e}

@)

e}

Olfactory nerve : Ask the patient to identify items with very specific odors (e.g. coffee, alcohol), placed under

Sensations in the area of distribution.
Action of muscles.

Integrity of reflexes.

Secretory activity of glands.

the nose. Each nostril is tested separately.

Optic nerve :

e}

O

Ask the patient to read an eye chart.

Peripheral vision is tested by detecting object or movement from corners of the eyes.

9
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K/

% Occulomotor nerve :
o Note the ability to move each eye upward, downward and inward by asking the person to follow a

target moved by the examiner.
o Also examine the constriction of pupil & accommodation.

(b) Movements of right eyeball in response to contraction
of extrinsic muscles

53

S

Trochlear : Note the ability to move each eye downward and inward.

3

25

Trigeminal nerve :
o General sensations on face are tested by using a pin and a wisp of cotton.
o Blink reflex is tested by touching the cornea of the eye with a cotton wisp.
o Strength and action of muscles of mastication are tested by asking the person to clench the teeth and

open the jaw against resistance.

53

S

Abducent nerve : Note the ability to move each eye outward beyond the midline.

7
°

Facial nerve :
o The action of muscles of face is tested by asking the person to SMILE, to open the mouth, to show the
teeth, and to close the eyes tightly.

o Taste sensations from anterior 2/3 tongue is tested using substances that are sweet, sour, salty & bitter.
Vestibulocochlear nerve :
o Hearing is tested with a tuning fork.
o Balance is tested by asking the person to walk on a straight line.
+» Glossopharyngeal & Vagus nerves : ( cranial part of Accessory nerve ) :
o The person is asked to swallow.
o The person is asked to say ‘ah-h-h’ to check the movements of palate and uvula.
o The ‘gag reflex’ is tested by touching the back of the throat by the tongue blade.
o The person is asked to speak to check the voice for hoarsness.
+*+ Spinal part of Accessory nerve : The person is asked to turn the head and to shrug the shoulders against

resistance provided by the examiner.
+» Hypoglossal nerve : The person is asked to stick out the tongue, to observe the deviation to one side or
the other.

rgy Y Y
I'HE END
LoveTomy Team 426
Team leader : Dr. hams
Dr.S Dr. noop Omar H
1 ) S IR (A
M.A.M Abo Slo7 Cute Killer
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SELF QUIZ

1- All of the following nerves have parasympathetic activity EXCEPT :

a. L.
b. VI
c. IX
d. X
e. Il

2- All of the following have motor activity EXCEPT :

a. |l
b. IV.
c. VL
d. VI
e. |

3- All of the following statements regarding sensory and motor pathway are true EXCEPT :
a. First order neuron is from receptors to sensory nucleus.
In first order neuron the cell bodies lie in the sensory ganglia.
Third order neurons is from thalamus to cerebral cortex.
Lower motor neurons is from the motor nucleus to the cerebral cortex.
In Upper motor neuron there is usually bilateral projection except part of 7" and 12" nerves.

m oo o

4- Regarding the cranial nerves, all of the following statements are true EXCEPT :
a. Alesion in the Olfactory nerve results in loss of sense of smell, called anosmia.
The function of the occulomotor nerve is elevation of the upper eyelid.
Abducent nerve is a motor nerve.
Lesion of the trigeminal nerve will cause Bell’s palsy.
Trigeminal neuralgia usually involves the maxillary & mandibular nerves, sparing the ophthalmic division.

m oo o

5- Which of these cranial nerves are related to the Gag reflex :

a. CNS8,7.
b. CN9,10.
c. CN3.

d. CN7.

e. CN2,5,8.

6- Choose the CORRECT Statement :
a. While testing the facial nerve, the action of muscles of face is tested by asking the person to smile.
While testing the vestibulocochlear nerve, the balance is tested by a tuning fork.
In cavernous sinus thrombosis there might be a compression for the occlumotor nerve.
The glossopharyngeal nerve supply the styloglossus muscle.
In upper motor neuron lesion, upper face is effected.

m oo o

|1.e|2.e[3.d|4.d][5.b]6.a]
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