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Overview: 



Main function: 
I 

(olfactory)=smell 

II (optic)=vision 

III (occulomotor)= eye 
movements 

IV (trochlear)= eye movement; downward 
and laterally 

V (trigeminal)=sensory nerve of face + muscles of 
mastication (المضغ)   

VI (abducent)= eye movement; laterally 



VII (facial)= facial expressions + taste; anterior 2/3 of tongue + 
parasympathetic 

VIII (vestibulocochlear)= hearing + balance 

IX (glossopharyngeal)*= swallowing + 
taste; posterior 1/3 of tongue + 

parasympathetic 

X (vagus)*= important role in 
speech + parasympathetic 

XI (accessory)=some 
head, neck and 

shoulder 
movements  

XII 
(hypoglossal)= 

tongue muscles 

• This slide 
represents main 
signature 
functions not all 
functions   

* =see other functions 



Sensory: 
1. I (olfactory) 
2. II (optic) 
8. VIII 
(vestibulocochlear) 

 
Motor: 
3. III (occulomotor) 
4. IV (trochlear) 
6. VI (abducent) 
11. XI (accessory) 
12. XII (hypoglossol) 

Mixed: 
5. V (trigeminal) 
7. VII (facial) 
9. IX (glossopharyngeal) 
10. X (vagus) 

Parasympathetic: 
3. III (occulomotor) 
7. VII (facial)  
9.IX(glossopharyngeal) 
10. X (vagus) 

Grouping: 

Note (:للتوضيح فقط)  

Sympathetic fibers going to structures 
in the head  travel independently as 
extensions of the fibers of the 
thoracic chain ganglia. 

Types of CN: 
-1 , 2 & 8 sensory ( I have 128 sensory) 
-10, 9,7, 5 mixed (In 1975 all the world was mixed 
- Others are motor 



Fiber type: please read and understand this table 

SVE Special visceral efferent 



Brainstem nuclei: (deep origin) 
10 motor nuclei + 10 sensory nuclei 

I (olfactory)=non 
Fibers go straight into cerebrum(SA).  

II (optic)=non 
Fibers go straight into lateral 
geniculate body of thalamus(SA).  

III (occulomotor)= 2 motor 
• Main occulomotor nucleus(GSE). 
• Accessory nucleus(Edinger-

Westpal nucleus)(GVE). 

IV (trochlear)=1 motor 
• Trochlear nucleus(GSE). 

V (trigeminal)=3 sensory+ 1motor 
•  mesencephalic(GSA). 
• Principle sensory nucleus of 

trigeminal(GSA). 
• Spinal nucleus(GSA). 
•  trigeminal motor nucleus(SVE). 

VI (abducent)=1 motor 
• Nucleus of abducent(GSE). 

VII (facial)=1 sensory+ 2 motor 
• Nucleus solitaris(SA). 
• Motor nucleus of facial(SVE). 
• Superior salivatory nucleus(GVE). 

VIII (vestibulocochlear)=6 sensory 
• Dorsal and ventral cochlear 

nuclei(SA). 
• Superior, inferior, medial and 

lateral vestibular nuclei(SA). 

IX (glossopharyngeal)=non of its own 
but takes from: 
• Nucleus ambiguus (SVE). 
• Inferior salivatory nucleus(GVE). 
• Nucleus solitaris(SA).  



Brainstem nuclei: 

X (vagus)=2 motor of its own 
• Dorsal nucleus of vagus(GVE). 
• Nucleus ambiguus(SVE). 
• And also takes from: 
•  nucleus solitarius(SA & GVA). 
•  spinal nucleus of 

trigeminal(GSA). 

XI (accessory)=non of its own but 
takes from: 
• Nucleus ambiguus(SVE). 
• Spinal nucleus(GSA).  

XII (hypoglossol)=1 motor 
• Hypoglossol nucleus(GSE). 

Important picture 

Important: you have to be able to 
describe the anatomical position 
and specific function of each 
nucleus (check brainstem 
lectures). 

Nucleus solitarius (nucleus of solitary tracts): is a 
sensory nucleus that takes input from CN VII, IX and 
X related to; taste sensation(SA) and general 
sensation from viscera(GVA). 



Origin: (point of exit from or entry to the CNS) 

Sulcus between 
pyramid and olive 
(medulla) 

Sulcus 
dorsolateral to 
olive (medulla) 
(b/t olive & Inf. 
Cerebellar 
peduncle) 

Middle of 
venterolateral 
aspect of pons 

From sulcus 
between pons 
and pyramid 

From 
cerebellopontine 
angle 

Medial aspect of 
crus cerebri (mid 
brain) 
(In 
interpeduncular 
fossa)  

Upper five 
segments of 
spinal cord 
leterally 
between dorsal 
and ventral 
roots of spinal 
nerves 

 
Spinal root 

Posterior 
view of mid 
brain 

Trochlear nerve: 
Caudal to inferior 
colliculus (posterior 
mid brain) dorsal 
surface  

Note (للتوضيح فقط) : 
Optic nerve is 
considered part of CNS  





Exit from skull: 

Cribriform 
plate of 
ethmoid Optic canal 

Superior 
orbital 
fissure 

Trigeminal: 
V1=superior 
orbital fissure. 
V2=foramen 
rotundum. 
V3=foramen 
ovale. 

Stylomastoid 
foramen 
(leaves cranial 
cavity through 
internal 
acoustic 
meatus). 

Leaves cranial 
cavity 
through 
internal 
acoustic 
meatus.  

Jugular foramen 
(enters cranial cavity 
through foramen 
magnum). 

Jugular foramen Hypoglossal canal. 



Ganglia: 
Nerve Name Function and/or properties  

V (trigeminal) Trigeminal ganglion Contains cell bodies: 
• Whose dendrites carry  sensations from  

face & scalp. 
• Whose axons form the sensory root of 

trigeminal nerve. 

VII (facial) Geniculate ganglion contains cell bodies of neurones 
carrying taste sensations from anterior 
2/3 of tongue. 

VIII (vestibular part) Vestibular ganglion Located in internal auditory meatus. 

IX (glossopharyngeal) 
2 ganglia 

Superior and inferior ganglia of 
glossopharyngeal 

• Superior ganglion: Small, with no 
branches. 

• It is connected to the Superior Cervical 
sympathetic ganglion. 

• Inferior ganglion: Large and carries general 
sensations from pharynx, soft palate and 
tonsil. 

• It is connected to Auricular Branch of 
Vagus. 

X (vagus) 
2 ganglia 

Superior and inferior ganglia of 
vagus  

• Superior ganglion: in the jugular foramen 
connected to; Inferior ganglion of 
glossopharyngeal nerve, Superior cervical 
sympathetic ganglion& Facial nerve.  

• Inferior ganglion: just below the jugular 
foramen connected to; Cranial part of 
accessory nerve, Hypoglossal nerve, 
Superior cervical sympathetic ganglion and 
1st cervical nerve.   

Non parasympathetic ganglia 



Ganglia: (parasympathetic) 



2nd order 

Uncus & 
adjacent part of 

Hippocampal 
gyrus (center of 

smell) 

Olfactory 
receptors are 
specialized, 
ciliated nerve 
cells that lie in 
the olfactory 
epithelium 

Mitral cells in 
Olfactory bulb 

Medial root 

Lateral root 
Cribriform plate 

Course and branches: 
1st order 

primary visual cortex 
:located predominantly on 
the medial surface of the 

hemisphere 

Retinal 
ganglion 
cells 

Lateral 
geniculate 
body 

Optic radiation  

Optic radiation  

I (olfactory) 

II (optic) 



Course and branches: 

III (occulomotor) 

ciliary 
gang-
lion 

Posterior cerebral artery 

Superior cerebellar artery 

Superior orbital 
fissure 

Motor to: 
1. Levator palpebrae 

superioris  
2. Superior rectus 

muscle 
3. Medial rectus 

muscle 
4. Inferior rectus 

muscle &  
5. Inferior oblique 

muscle. 

Parasympathetic 
fibers to 
1- Constrictor 
pupillae and 
2- Ciliary muscles. 

IV (trochlear) 

It supplies:  
 Superior oblique muscle, 
(only one muscle). 
Its function:  
 Rotates the eye ball 
downwards and laterally. 

Superior orbital 
fissure 



V (trigeminal) 



Course and branches: 

VI (abducent) 

It supplies; the 
lateral rectus muscle 
which rotates the 
eye ball laterally ; 
(abduction). 



VII (facial) 



Course and branches: 

VIII (vestibulocochlear) Cochlear nerve pathway 

vestibular nerve pathway 

*Lateral vestibular (Deiter’s) nucleus→ lateral 
vestibulospinal tract  



Course and branches: 

IX (glossopharyngeal) 

• NST= nucleus of solitary 
tracts(nucleus solitaris). 

• ISN= inferior salivary 
nucleus. 

• NA= nucleus ambiguus 

XII (hypoglossal) 
Open medulla level 

Supply all the 
muscles of the 
tongue  
Except 
palatoglossus 



A B C 

D 
E 
F 

G 
H 

A=inferior ganglion of vagus. 
B=superior ganglion of vagus. 
C=cranial root of accessory nerve. 
D=nucleus ambiguus. 
E=olive. 
F=inferior cerebellar peduncle. 
G=vagus nerve. 
H=jugular foramen. 

I=Communication of vagus ganglia: 
1.Inferior ganglion of CN 9 
2.Facial nerve 
3.Superior cervical parasympathetic 
ganglia 
4.Hypoglossal nerve 
5.1st cervical nerve 

X (vagus) 

Course and branches: 

Other branches of vagus not shown: 
1.meningeal; to the dura. 
2.auricular; to external acoustic meatus 
and tympanic membrane. 
3.To carotid body. 

I 
XI (accessory) 



Lesions: 



Lesions: 

Also commonly injured in surgery 

Facial nerve [VII] 
 
 
 
 
 

   Face is distorted: drooping of lower eyelid, sagging 
of mouth angle, dribbling of saliva, loss of facial 
expressions, loss of chewing, loss of blowing, loss of 
sucking and inability to show teeth or close the eye 
on the effected side. 
 

Injury, tumor or any inflammatory processes. 
 
Note: lower motor neuron lesion(bells palsy)= 
all face is affected, but upper motor neuron 
lesion =effect on lower part of the face only. 
 














