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Introduction 

- Classification of nerves
- UMNL vs LMNL 
- Understanding of the exam 



Bulbar vs. Pseudobulbar 





Introduction

The 12 pairs of cranial nerves arise from the brain. 

● CNs 1 and 2 arise from the cerebral cortex
● CNs 3 and 4 arise from the midbrain
● CNS 5,6,7 and 8 arise from pons
● CNs 9,10,11 and 12 arise from medulla



Olfactory Nerve CN I

Medial temporal lobe and 
amygdala 



Olfactory Nerve CNI

● Purely sensory 
● Conveys the sense of smell
● Abnormalities: 

Hyposmia or anosmia; URTI, head injury, compression on 
invasion by tumors
Parosmia; head trauma, infections, drugs
Phantosmia/Olfactory hallucination; Alzheimer’s disease and 
focal epilepsies.



Olfactory Nerve CNI, Exam

● Limited clinical value, and rarely performed
● ‘scratch and sniff’ test cards, ex; the University of 

Pennsylvania Smell Identification Test (UPSIT)

1. Check the nasal passages for clearance.
2. Ask the patient to close his eyes.
3. Close one nostril at a time.
4. Use ‘scratch and sniff’ test cards



Vision exam (2nd, 3rd, 4th, 6th) 



Trigeminal nerve CN V

● Mixed nerve (sensory and motor)
● Trigeminal ganglion lies in a cavity (Meckel’s cave) 

in petrous temporal dura.
● Arises from the pons 



Sensory 

Sensory 

Sensory & motor V2

V1

V3

The superior orbital fissure

The foramen rotundum

The foramen ovale

TRIgeminal nerve



Trigeminal nerve CN V

The mandibular branch supplies 

- sensation (but not taste) to the anterior 
two-thirds of the tongue 

- does not supply the angle of the jaw 

The motor fibres of V run in the mandibular 
branch (V3) 
and innervate the muscles of mastication: 

- Temporalis
- Masseter
- Medial and lateral pterygoids.



Trigeminal nerve CN V, Exam

Four aspects need to be assessed: sensory, motor and two 
reflexes

● Sensory: light touch, pain, nasal tickle 
● Motor: inspection for muscle wasting, jaw deviation, 

palpate for muscle bulk
● Corneal reflex
● Jaw Jerk 







The jaw deviates to the paralysed side due to contraction of 
the intact contralateral pterygoid muscle





Afferent Efferent 



Jaw jerk 

An absent, or just present, reflex is normal. 
A brisk jaw jerk occurs in pseudobulbar palsy.



Trigiminal nerve abnormalities 
Trigeminal neuralgia: causes severe, lancinating pain, typically 
in the distribution of V2 or V3. 

Herpes zoster ophthalmicus (affecting V1): reactivation of VZV, 
there is a risk of sight-threatening complications. 
Hutchinson’s sign, vesicles on the side or tip of the nose, may 
be present.

Unilateral loss of sensation: may result from direct injury (due 
to fractures, local invasion by cancer or Sjögren’s syndrome).

Lesions in the cavernous sinus often cause loss of the corneal 
reflex and V1 or V2 cutaneous sensory loss, along with the 
involvement of 3rd,4th and 6th nerve





Facial nerve VII

Mixed nerve (sensory and motor)

Arising from pons>Internal acoustic meatus>facial canal>stylomastoid foramen

Motor: muscles of facial expression (frontalis, orbicularis oculi, 
buccinators, orbicularis oris and platysma)

Parasympathetic: lacrimal, submandibular and sublingual salivary glands (via 
nervus intermedius).

Sensory: sensation from external ear, taste sensation from the anterior 
two-thirds of the tongue (via the chorda tympani)









Upper spares the upper 



Facial nerve VII, exam 

● Inspection: asymmetry or differences in blinking or eye closure on one 
side. Watch for spontaneous or involuntary movement.

● Ask the patient to:
- raise their eyebrows and observe for symmetrical wrinkling of the forehead 

(frontalis muscle). 
- screw their eyes tightly shut and resist you opening them (orbicularis 

oculi).
- bare their teeth (orbicularis oris).
- blow out their cheeks with their mouth closed (buccinators and orbicularis 

oris) and apply resistnet 

● Corneal reflex (efferent)
● Taste over the ant.2/3rd of the tongue 





Facial nerve abnormalities 

Bell’s palsy:
- Idiopathic acute unilateral lower motor 
facial nerve paralysis, often preceded by 
mastoid pain. 

- It may be associated with impairment of 
taste and  hyperacusis

- Bell’s phenomenon occurs when a patient 
closes their eyes: as eye closure is 
incomplete the globe can be seen to roll 
upwards, to avoid corneal exposure



Ramsay Hunt syndrome:

- herpes zoster infection of the 
geniculate (facial) ganglion. 
- severe lower motor neurone facial 
palsy
- ipsilateral loss of taste and 
- buccal ulceration
- painful vesicular eruption in the 
external auditory meatus





Upper motor neuron facial palsy

Bilateral facial palsies
- less common 
- Seen in  Guillain–Barré syndrome, sarcoidosis, or 
infection such as Lyme disease, HIV or leprosy



The vestibulocochlear nerve CN VIII

 The VIII cranial nerve has two functional parts, the vestibular and the 
cochlear components .

>>The cochlear branch is for hearing
>>The vestibular branch is for balance

 

 Examination:
◦Whispered voice test
◦Weber’s test (using 256 Hz or 512 Hz)
◦Rinne’s test (using 256 Hz or 512 Hz)



Whispered voice test 

People with normal hearing can repeat words whispered at 60 cm





1. Place the base of the vibrating 
tuning fork in the middle of the 
patient’s forehead

2. Ask the patient, ‘Where do you 
hear the sound?’

Normal test : the noise is heard in the 
middle, or equally in both ears.

Weber test 



**If there is symmetrical 
bilateral hearing loss it 
will be heard in the 
middle

In unilateral 
sensorineural 
hearing loss it is 
heard louder in 
the unaffected ear

In conductive 
hearing loss the 
sound is heard 
louder in the 
affected ear



1. Place the vibrating tuning fork on 
the mastoid process 

2. Wait until the sound disappears then 
place it at external auditory meatus  
and ask, ‘Is it louder in front of 
your ear or behind? 

Rinne test 

With normal hearing : air conduction (AC) is 
better than bone conduction (BC) is recorded as 

‘Rinne-positive’ 



Abnormalities 

● In conductive hearing loss, bone conduction is better than 
air conduction (BC>AC), Rinne-negative

● In sensorineural hearing loss, Rinne’s test will be positive





Weber >> lateralized to the right ear
Rinne >> positive bilaterally



Glossopharyngeal (IX) and vagus (X) nerves

● The IX and X nerves have an intimate anatomical relationship.
● Both are mixed nerves (sensory, motor and autonomic components). 

● The glossopharyngeal (IX) nerve mainly carries sensation from the 
pharynx and tonsils, and sensation and taste from the posterior 
one-third of the tongue. The IX nerve also supplies the carotid 
chemoreceptors. 

● The vagus (X) nerve carries important sensory information but also 
innervates upper pharyngeal and laryngeal muscles. Also receives 
sensory fibres from the lungs and carries parasympathetic fibres to 
the lungs, heart and abdominal viscera.





Anatomy 

● Arise from the lateral medulla
● Leave via the jugular foramen

● Recurrent laryngeal nerve is a 
branch from the vagus nerve  



IX & X exam

Examination sequence 

● Assess the patient’s speech for dysarthria or dysphonia
● Ask them to say ‘Ah’. Look at the movements of the palate 

and uvula using a torch. 
● Ask the patient to puff out their cheeks with their lips 

tightly closed. Listen for air escaping from the nose. 
● Ask the patient to cough; assess the strength of the 

cough.
● The gag reflex 
● The swallow test



Injury Findings Note

Unilateral X nerve 
damage

Ipsilateral reduced elevation of the 
soft palate, deviation of the uvula 
(away from the side of the lesion)

Bilateral X nerve 
lesions

Dysphagia and dysarthria
Nasal regurgitation

Due to Upper or lower 
motor neuron lesions

Recurrent laryngeal 
nerve damage

Dysphonia and a ‘bovine’ cough. Due to Lung cancer
Thyroid surgery
Mediastinal tumours
Aortic arch aneurysms 





Accessory nerve XI

The accessory nerve has two components: 

1. A cranial part; closely related to the vagus 
2. A spinal part(C1-5); which provides fibers to the 

upper trapezius and SCM muscles 



Examination of XI
● Inspect and palpate the SCM from the front

   (wasting, hypertrophy and muscle Bulk)

● Inspect and palpate the trapezius from behind
(Wasting, and asymmetry)

● Shrugging the shoulders against resistance

● Turn the neck against resistance

● Flex the neck against resistance  





Abnormalities 

Isolated XI nerve lesions are 
uncommon 

Can be damaged during surgery, 
truma or tumour invasion. 

Wasting of the upper fibres of 
trapezius may be associated with 
displacement (‘winging’) of the 
upper vertebral border of the 
scapula away from the spine, 
while the lower border is 
displaced towards it.



Wasting and weakness of the SCM is characteristic of 
myotonic dystrophy.

Head drop >> Myasthenia, Motor neuron disease, and 
some Myopathies 



Hypoglossal (XII) nerve

The XII nerve innervates the tongue muscles

Examination sequence:

● Inspection (wasting, fasciculation and involuntary movement)
● Ask the patient to protrude the tongue (deviation or involuntary 

movements)
● Assess movements of the tongue from side to side.
● Assess the power by asking the patient to press the tongue 

against the cheek and feel the strength of contraction.
● Assess speech by asking the patient to say “yellow lorry”, or 

“lah lah lah”
● Assess swallowing with water swallow test





Abnormalities 

Unilateral lower motor XII 
nerve lesions lead to tongue 
wasting on the affected side 
and deviation to that side on 
protrusion



Bilateral lower motor neuron 
lesion results in global wasting 
(thin and shrunken), and 
involuntary twitching 
(Fasciculation).

Bilateral upper motor (XII) nerve 
lesions > Spastic tongue, 
difficulty flicking the tongue 
from side to side

http://www.youtube.com/watch?v=xuwdvBXcr30


Vision exam (2nd, 3rd, 4th, 6th) 



The anatomy of the Orbit 
The eye is a complex structure situated in the bony orbit. 

It is protected by the eyelid, that help to maintain the 
tear film. 

The upper lid elevated by: 
1. The levator palpebrae superioris (CN III)
2. Müller’s muscle (sympathetic autonomic system). 
Eyelid closure: orbicularis oculi muscle (CN VII)

The conjunctiva is a thin mucous membrane lining the 
posterior aspects of the eyelids.



sympathetic autonomic system
CN III

CN VII



The eyeball comprises three distinct layers:

1.Outer fibrous layer: 
this includes the sclera and the clear 
cornea. 

2.Middle vascular layer (uveal tract): 
anteriorly this consists of the 
ciliary body and the iris, and 
posteriorly the choroid

3. Inner neurosensory layer (retina): 
responsible for converting light to 
neurological signals



Extraocular muscles 

The six extraocular muscles are 
responsible for eye movements

All are supplied by CN 3 , except 
superior oblique by CN 4 (SO4) and 
lateral rectus by CN 6 (LR6)

The 3rd , 4th  CN originate form 
midbrain and 6th CN from pons then 
all of them pass through cavernous 
sinus 

CN IV

CN VI







Pupillary pathways

The pupil controls the amount of light entering the eye. 

Pupillary constriction is controlled by parasympathetic 
nerves

Pupillary dilatation is controlled by sympathetic nerves.



Parasympathetic for constriction 

For pupillary constriction:

Afferent pathway: CN II
Efferent pathway: CN III



Sympathetic for dilatation 

For pupillary dilatation:
originates in the hypothalamus, 
passing down to the ciliospinal 
centre of Budge at the level of T1. 

Fibres then pass to, and synapse 
in, the superior cervical ganglion 
before joining the surface of the 
internal carotid artery and passing 
to the pupil along the nasociliary 
and the long ciliary nerves



Optic nerve CN II

Purely sensory
Unable to regenerate

Functions:
1.responsible for transmitting visual sensory 
information from the retina to the brain
2.The afferent part of the pupillary reflex



Visual pathway

The visual pathway consists of the:

retina > optic nerve > optic chiasm > optic tracts > lateral geniculate bodies > optic radiations > and visual cortex

Deficits in the visual pathway lead to specific field 
defects. 



 The nasal fibers of the optic nerve are responsible 
for the temporal visual field and vise versa



 The visual field loss is seen 
on the same (ipsilateral) side 
as the lesion

 The visual loss is seen on the 
opposite (contralateral) side 
of the lesion because the 
optic nerves have already 
crossed over at the optic 
chiasm

Bitemporal hemianopia 
at optic chiasm



The oculomotor nerve CN III
Motor and parasympathetic function 

It is course is related to posterior communicating 
artery and cavernous sinus 

Function: 
1.It Moves the globe upwards, downwards, and medially 
(the superior, medial, and inferior recti, the inferior 
oblique)
2.It elevates the upper lid (levator palpebrae superioris 
muscles) 
3.Pupillary reflex (Efferent, constrict pupil)



Abnormalities 

Unilateral Oculomotor 3rd nerve palsy 

1.Unilateral ptosis that is often 
complete

2.Dilated pupil

3.The eye is looking inferolaterally





The Trochlear nerve CN IV

Supplies the superior oblique muscle

Function:
Downward movement of the globe when the eye is 
adducted (inferiomedially)
 



The abducens nerve CN VI

Supplies the lateral rectus muscle

Abducts the eye (lateral gaze)

Has a long course around the brainstem before it 
pierces the dura to enter the cavernous sinus.

In direct relation to the internal carotid artery 
before it passes through the superior orbital fissure 
to the lateral rectus muscle





Physical exam of the visual system 

1. Inspection and palpation
2. Pupils
3. Visual acuity: snellen chart
4. Visual fields:

1.Homonymous defects
2.Sensory inattention
3.Peripheral visual fields
4.Color desaturation
5.Central visual field
6.Blind spot

5.    Eye movements

6.   Ophthalmoscopy

7.   Color vision : Ishihara test

8.   Macular function : amsler grid



1.  Inspection and palpation  
1- Posture and gait

2- Head position

3- Facial asymmetry and any dysmorphic features 

4- Position of the eyelid/Ptosis and eyelid margins

5- Proptosis (examine from the back by looking from above)

6- Lid Lag (in lid lag the sclera can be seen above the iris)

7- Periorbital appearance, redness, swelling

8- Conjunctiva (for redness or chemosis)

9- Cornea

10- Resting appearance of pupils 

11- Palpate around the orbital rim and orbit, looking for any masses



Causes of ptosis 



2. Pupils 

Physiological anisocoria (unequal pupil size) is seen in 
20% of the population.

A.Testing for anisocoria 
   *With the patient fixating at a point in the distance, 
increase and decrease the illumination and look for any 
change in the degree of anisocoria
   *if the degree of anisocoria more in brighter light 
then the larger pupil is the abnormal, if more in the dim 
light the small pupil is the abnormal, if equal in size in 
both lights then it is physiological 





Horner’s syndrome

Due to dysfunction of sympathetic nerve 
supply to the eye

On examination: 
1.Miosis (loss of sympathetic dilator tone) 
2.Partial ptosis (denervation of Müller’s muscle) 
3.Anhydrosis (loss of sweating) 

Diagnosis may be confirmed by administering cocaine eye drops, which will cause 
pupil dilatation in the unaffected pupil but no dilatation on the affected side.

Causes: demyelination, neck trauma/ surgery, apical lung tumour 
(Pancoast tumour) and carotid artery dissection.



2. Pupils 

 B. Direct and consensual light reflex
  *With the patient fixating on a point in the distance 
and in ambient lighting, shine a bright light from the 
temporal side into one eye and look for constriction of 
the ipsilateral pupil
  *To test the consensual reflex, assess the pupil 
response in the contralateral pupil when light is 
directed towards the ipsilateral pupil.
  * Repeat for the other pupil.



2. Pupils 

C. Relative Afferent pupillary reflex
  *is an important clinical sign that occurs when disease of the 
retina or optic nerve reduces the response of the eye to a light 
stimulus
  *Use a bright light source and move it briskly from one eye to 
the other, but place it on each eye for a minimum of 3 seconds
  *Normally: bilateral symmetrical constriction
  *In RAPD, light in the affected eye causes weaker constriction 
(apparent dilatation) compared to light shone in the normal eye
 



Relative Afferent pupillary reflex

http://www.youtube.com/watch?v=WrNYqNH3b3A


2. Pupils 
D. Accomodation
  *Ask the patient to look at a close 
fixation target 15cm (do not use a 
light) after fixating on a distant 
target
  *normally there should be:

1-constriction of the pupil on near 
gaze

2-convergence 

Failure to constrict to light but constriction on near gaze is referred 
to as light-near dissociation.



Argyll robertson pupil

The pupils are small and irregular 
(difficult to dilate)

Has light-near dissociation (reacts 
to accommodation but not light). 

Causes: neurosyphilis, diabetes 
mellitus, severe optic nerve disease 
and midbrain lesions



Adie’s pupils
● It is a neurological disorder due 

to parasympathetic dysfunction

● Characterized by a mid-dilated 
pupil that reacts poorly to light 
and accommodation, and with time 
the pupil become constricted 
 

● It is more common in young women, 
benign

When it is associated with decreased ankle reflex it is 
called Holmes– Adie syndrome



3- Visual acuity 

● Each eye must be tested separately 

● Use Snellen chart 

● Ask patients to wear their distance 
spectacles 

● Near/reading spectacles should be worn only 
when testing reading vision. 

● Start from 6m >> 3m >> 1m >> counting 
finger >> moving hand >> perceive the 
difference between light and dark.



3- Visual acuity 

● If the patient cannot read down to line 6 (6/6), place a pinhole 
directly in front of the eye (with the patient keeping their 
usual spectacles on, if they wear them) to correct any residual 
refractive error

● If the visual acuity is not improved with a pinhole, this 
indicates the presence of eye disease not related to the 
refractive apparatus alone, such as retinal or optic nerve 
pathology 

● Assess near vision with a similar test using text of reducing 
font size held at a comfortable reading distance.



4. Examine visual fields 
● Normal visual field extends 160 degrees horizontally and 130 degrees 

vertically 

● Fixation is the very centre of visual field

● The physiological blind spot is located 15 degrees temporal to the 
point of visual fixation and represents the entry of the optic nerve 
head into the eye

● You are comparing the patient visual field with yours, assuming your 
vision is normal

● Gross examination: by fingers. Fine examination: by small haptin 

● Sit directly facing the patient, 1m away, ask the patient to keep 
looking at your eyes





1- Examine for homonymous defects
  - Test with both eyes open
  - Move  your extended wiggling finger in four quadrants 
(at 10, 2, 4, and 8 o’clock) halfway between you and the 
patient from the periphery towards the centre of the visual 
field
  - You and the patient should see the finger at the same 
time
 
2- Test for sensory inattention
    - Test both left and right field at the same time
  - Note whether the patient reports seeing only one side 
moving and which quadrant or side is affected 



3- Examine peripheral visual fields
- Examine each eye separately, shut your eye that 

is opposite to the patient’s covered eye

- Same as in homonymous defects

- For more subtle visual field defects you can use 
small white hatpin or a white Neurotip

- To assess very early visual field loss, repeat 
the same test using a red hatpin or a red Neurotip 



4- Test for central vision
  - Test each quadrant with a red target
  - Hold the haptin in the center of the visual 
field, as close to fixation as possible 
  - Compare perception of the haptin in each 
quadrant, ask also about color desaturation

5- Test for color desaturation
  - It is important to show the patient the red 
target and ask them to report what colour they see. 
  - A dull or pale red suggests colour 
desaturation, which may indicate optic nerve 
dysfunction



6-Test for blind spot
- One eye at time
- Place a red-tipped target at the visual fixation point
- Move the target temporally and horizontally until it 

disappears from your visual field
- Then move it anteriorly and posteriorly until it also 

disappeared from patient visual field
- Compare the size of patient's blid spot to yours 
 







5- Examination of the 3rd, 4th and 6th CNs
● Ask the patient to look at a 

target about 0.5-1m a way

● Look for gaze palsy

● Ask the patient to say if he 
sees double or blurred vision 
( document if it is vertical or 
horizontal or combined and on 
which direction)

● Observe for nystagmus H



6- Ophthalmoscopy 



7- Ishihara test

Assess red-green color vision using ishihara test plates 



8- Amsler grid for macular function



Thank You!


