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CNS – CRANIAL NERVES 

STEPS OF EXAMINATION 

 

(1) APPROACH THE PATIENT 

 Read the instructions carefully for clues 

 Approach the right hand side of the patient, shake hands, introduce yourself  

 Ask permission to examine him  

 Ask the patient to sit upright on the edge of the bed facing you 

 

(2) GENERAL INSPECTION 

STEPS POSSIBLE FINDINGS 

1. Scan the bedside.  Walking stick 

1. Scan the patient.  

 

 Nutritional status: under/average built or overweight  

 Facial asymmetry (hemiplegia) 

 Abnormal facial movements: hemifacial spasm, facial myokymia, 

blepharospasm, oro-facial dyskinesia…see theoretical notes for 

movement  disorders in cranial nerve territory  

 Craniotomy scar 

 Neurofibromatosis 

 Naevi (consider Sturge-Weber syndrome…see theoretical notes) 

2. Examine the eyes  Ptosis 

 Proptosis 

 Strabismus (divergent or convergent) 

 

(3) CRANIAL NERVE I (SENSORY): ask the patient "Has there been any change in your sense of smell recently?" 

 

(4) CRANIAL NERVES II, III, IV AND VI  

 Visual Acuity (II): see Ch. 18 Eye- General 

 Visual fields (II): see Ch. 18 Eye- General 

 Eye movements (III, IV and VI): see Ch. 18 Eye- General 

 Light reflex (II, III): see Ch. 18 Eye- General 

 Swinging light test (II): see Ch. 18 Eye- General 

 Accommodation-convergence reflex (III): see Ch. 18 Eye- General  

 Optic disc (II): see Ch. 18 Eye- General 
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(5) CRANIAL NERVE V  

Cranial nerve V consists of 3 branches: the ophthalmic branch (sensory), the maxillary branch (sensory) and the 

mandibular branch (mixed). The motor root runs with the mandibular branch. 

 Steps Possible findings 

Motor 1. Look at the side of the face for wasting of the temporalis 

muscle 

 Wasting of the masseters & 

temporalis. 

2. Tell the patient "Clench your teeth"- feel the masseters and 

temporalis simultaneously 

3. Tell the patient "Open your mouth and don’t let me close 

it"- resist his jaw opening with your hand under his chin. 

Note if the jaw deviates to one side. 

 Jaw will be pushed towards the 

paralysed side due to unopposed 

action of the contralateral pterygoid 

muscle 

4. Jaw jerk: ask the patient to let his mouth hang loosely 

open (but not too widely). Place your finger on his chin. 

Percuss your finger with the hammer (or tap it suddenly 

with the other hand as in percussion). Feel and observe the 

jaw movement. 

 A mild or absent jaw jerk is seen in 

normal individuals. In UMNL above 

the cervical cord (e.g. pseudobulbar 

palsy), the jaw jerk is exaggerated 

Sensory 1. Test light touch using a piece of cotton wool. Explain to the 

patient “I am going to touch you with this piece of cotton 

wool and I want you to close your eyes and say (Yes) every 

time you feel it”  Test over each division comparing one 

side to the other starting with the forehead, then cheek, and 

then the lower lip. Apply the stimulus at random intervals. 

Avoid dragging it across the skin or tickling the patient.  

 Forehead is supplied by V1: 

ophthalmic branch 

 Cheek is supplied by V2: maxillary 

branch  

 Lower lip is supplied by V3: 

mandibular branch 

 N.B: angle of Jew is not supplied by 

V nerve but the greater auricular (C2) 

2. Corneal reflex (V1 → VII): tell the patient “look upwards 

to the ceiling”. Very lightly touch the lateral edge of the 

cornea with a twisted wisp of cotton wool. Look for both 

direct and consensual blinking 

 V1 lesion → failure of both side of 

face to contract, while VII lesion → 

failure of only one side to contract), 

and then the lower lip (V3: 

mandibular 
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(6) CRANIAL NERVE VII (MIXED + PARASYMPATHETIC) 

 Steps Possible findings 

Motor Inspection 1. Look for facial asymmetry 

(unilateral facial droop, absent 

nasolabial fold and forehead 

creases) 

 Symmetry is retained in bilateral 

disease 

Lower part of 

the face 

 

2. Tell the patient “Smile. Show me 

your teeth”  

 The mouth is pulled towards the 

intact side  

3. Tell the patient “Whistle”   Impossible in VII palsy 

4. Tell the patient “Blow your 

cheeks out like this” Assess the 

strength by tapping with your 

finger on each inflated cheek in 

turn 

 Air can be made to escape more 

easily on the affected side 

Upper part of 

the face 

5. Tell the patient “Close your eyes 

tightly as if you have soap in 

them and don’t let me open them” 

Observe for Bell’s phenomenon. 

Look if the eyelashes are equally 

buried. Assess the strength by 

trying to open his eyes with your 

fingers.  

 Bell’s phenomenon: the eyeball 

rolls upwards during attempted 

forced eye closure. This is a 

normal phenomenon that is 

particularly obvious when eye 

closure is impossible in a patient 

with LMN VII palsy 

 The patient cannot bury the 

eyelashes in LMN VII palsy 

6. Tell the patient “Raise your 

eyebrows like this, frown like 

this”. 

 

Stapedius 

muscle 

7. Ask the patient “Has you 

become intolerant to high- 

pitched or loud sounds?”  

 Hyperacusis due to paralysis of 

stapedius muscle indicates a lesion 

proximal to the stylomastoid 

foramen 

Sensory 1. Ask the patient "Has there been any change in your 

sense of taste recently?" Tell the examiner that you 

would like to test the taste sensation on the anterior 

2/3 of the tongue. 

 

 

 

  

 Altered taste due to involvement of 

chorda tympani  

 Loss of taste indicates a lesion 

proximal to the point where the 

chorda tympani joins the facial 

nerve and is poor prognostic sign 

Parasympathetic 

(secretomotor) 

1. Ask the patient “have you noticed reduced tear 

production and dry eyes?” Tell the examiner that 

you would like to do Schirmer’s tear test. 

 

Look for causes 1. Palpate for parotid enlargement   VII nerve may be involved in 

malignant tumour 

2. Look at the external auditory meatus (the cutaneous 

distribution of the VII nerve) and the fauces (the 

opening leading from the mouth into the pharynx) 

for any vesicles  

 Suggest HZ lesions in association 

with LMN VII nerve palsy 

(Ramsay Hunt syndrome).  

 

3. Look at the tympanic membrane for evidence of 

otitis media) 

 Rare cause of VII nerve palsy 

today 

See theoretical notes for facial nerve palsy 
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(7) CRANIAL NERVE VIII (SENSORY)  

STEPS POSSIBLE FINDINGS 

1. Ask the patient "Any problem with the hearing in either ear? Can 

you hear that? Tell me when the sound disappears"- rub finger and 

thumb together (or hold a ticking watch) in front of each ear in turn 

and block the opposite ear. Move your hand slowly away from the 

patient’s ear and discover how far away from the ear the sound is 

still heard. Compare both ears. If the hearing in one ear is reduced 

proceed to the Rinné and Weber tests: 

 

2. Rinné test: Hold a 512 Hz tuning fork on the mastoid process (bone 

conduction) and then in the front of the ear (air conduction). Ask the 

patient which is louder 

 

 In normal subjects and in subjects with 

sensorineural deafness, air conduction is 

louder than bone conduction (positive test) 

 In subjects with conductive deafness (e.g. 

wax or otitis media), bone conduction is 

louder than air conduction (negative test)  

 N.B. severe sensorineural deafness in one 

ear → bone conduction is louder than air 

conduction in the other ear (false negative 

test) 

3. Weber test: Hold a 512 Hz tuning fork on the vertex of the head. 

Ask which ear it is louder in 

 In normal subjects and in subjects with 

sensorineural deafness, it is it is louder in 

the good ear  

 in subjects with conductive deafness (e.g. 

wax or otitis media), it is louder in the deaf 

ear 

4. Look in the ear if you suspect disease of the external ear  Perforated drum, wax, etc. 

 

(8) CRANIAL NERVES IX, X (MIXED + PARASYMPATHETIC) 

Steps Possible findings 

Motor 1. Palatal movement (X): tell the patient "open your 

mouth; say aah". Look at the movement of the soft palate 

using a torch. 

 Normally both sides of the palate 

elevate symmetrically. If one side is 

paralysed (unilateral X nerve palsy), it 

will remain flat and immobile and the 

median raphe will be pulled towards the 

intact side. In bilateral paralysis the 

whole palate remains motionless. 

2. Swallowing (IX, X): give the patient a glass of water to 

swallow. Watch for any difficulty with swallowing 

 Two phases with a delay between the 

aural phase and the pharyngeal phase, 

coughing, spluttering or nasal 

regurgitation 

3. Speech: ask the patient to speak and cough. Nasal speech 

and bovine cough indicate vocal cord palsy 

 Innervated by the recurrent laryngeal 

from the vagus 

Sensory 3. Pharyngeal sensation and gag reflex (IX→X): tell the 

examiner that you would like to test pharyngeal sensation 

(using an orange stick gently), and elicit the gag reflex 

(sensory IX → motor limb X) by touching the posterior 

pharyngeal wall or faucial pillars with a tongue depressor. 

Apply the stimulus to both sides in turn. 

 An absence of gag reflex is significant 

only if it is unilateral. The most 

common cause of reduced gag is old 

age. The gag is exaggerated in 

pseudobulbar palsy (as it is an UMNL), 

whereas it is absent in bulbar palsy 
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(9) CRANIAL NERVE XI (MOTOR) 

 Sternocleidomastoids:  

 Face the patient and inspect the sternocleidomastoids for wasting, fasciculations or hypertrophy and palpate them 

simultaneously to assess their bulk.  

 Test the power by asking the patient "Turn your head. Push your chin against my hand"- watch the opposite 

sternocleidomastoid. Reverse the procedure to check the other sternocleidomastoid.  

 Trapezii:  
 Stand behind the patient to inspect the trapezii for wasting or asymmetry.  

 Test the power by asking the patient "Shrug your shoulders; keep them shrugged" while you push down on the 

shoulders with both your hands simultaneously. Watch for symmetry. 

 

(10) CRANIAL NERVE XII (MOTOR) 

Steps Possible findings 

1. Tell the patient “Open your mouth "- look at the tongue 

as it lies in the floor of the mouth for wasting or 

fasciculation.  

 

 In unilateral LMN XII nerve palsy (bulbar palsy) there 

is wasting and fasciculation on the paralysed side.  

 In pseudobulbar palsy (bilateral internal capsule or 

brain stem lesion), the tongue is stiff and immobile 

(finding an exaggerated jaw jerk [bilateral V lesion] in 

such cases can add weight to the diagnosis). 

2. Tell the patient "Push your tongue out straight. Now 

move it from side to side"- note any deviation or 

weakness.  

 In unilateral LMN XII nerve palsy, the tongue is 

pushed towards the paralysed side.  

 N.B: in unilateral facial paralysis, the protruded tongue, 

though otherwise normal, may deviate due to the mouth 

being twisted to one side 

3. Test power by asking the patient “press your tongue 

against the inside of your right then left cheek, like 

this” while you press from outside with your finger. 

 

 

(11) THANK THE PATIENT AND COVER HIM (HER) 
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THEORETICAL NOTES 

 

MOVEMENT DISORDERS IN CRANIAL NERVE TERRITORY  

Movement disorder  Causes 

Hemifacial spasm: intermittent spasm of 

muscles of one side of the face 

Indicates compression of CN VII by ectopic vessels 

Facial myokymia: persistent twitchy, often 

rhythmical movement usually affecting the 

periorbital muscles. 

Usually benign, possibly exacerbated by tiredness or caffeine. Rarely 

indicative of brainstem lesion. may be caused by a plaque of multiple 

sclerosis in the corticobulbar tracts or brainstem course of CN VII 

Blepharospasm: intermittent spasm of both 

eyelids 

Idiopathic (elderly) 

Oro-facial dyskinesia: lip-smacking and 

twisting of mouth 

Usually a late reaction to major tranquiliser. May also occur as part of 

the syndromes listed under chorea (Wilson’s disease, Huntington’s 

disease, post-pill or pregnancy chorea, Sydenham’s chorea, stroke) 

 

Sturge-Weber syndrome: port wine stain (purple birthmark on the face) associated with ipsilateral vascular meningeal 

malformation and epilepsy 

 

FACIAL NERVE PALSY 

 The facial nerve consists of three roots that arise from the lower border of the pons. Leaving the brainstem, it 

traverses the internal acoustic meatus into the facial canal to emerge from the skull at the stylomastoid foramen. At 

the facial canal, it gives rise to the greater superficial petrosal nerve (lacrimation) at the level of the geniculate 

ganglion, then the nerve to stapedius (lesion → hyperacusis), and then it gives rise to the chorda tympani in the 

middle ear (taste from anterior 2/3 of tongue and secretory to submandibular and sublingual glands) 

 In unilateral UMN VII palsy, there is relative sparing of the upper face including eye closure (orbicularis oculi) and 

forehead muscles (frontalis and corrugator superficialis) because there is bilateral cortical innervation of the upper 

facial muscles. Also the Involuntary emotional movements of the face, e.g. involuntary smiling and frowning, are 

subcortical, bilaterally represented and therefore little, if at all, affected in UMN pyramidal lesions.  

 In unilateral LMN VII palsy, there is paralysis of the upper and lower face, and the voluntary and involuntary 

(emotional) facial movements on the affected side.  

 If the intracranial part of the nerve is involved (lesion inside the facial canal or proximally), there is: 

 Decreased secretion from the lacrimal (greater superficial petrosal nerve) and  submandibular and sublingual 

glands (chorda tympani nerve) 

 Hyperacusis (nerve to stapedius)   

 Loss of taste over the anterior 2/3 of the tongue (chorda tympani nerve) 

 Bell’s palsy: acute condition caused by swelling of the VII nerve in the facial canal, thought secondary to viral 

infection, resulting in LMN paralysis of VII nerve. It may be associated with hypogeusia (impairment of taste), 

hyperacusis (sounds appearing louder than normal) and decreased secretion from lacrimal, submandibular and 

sublingual glands. 

 Ramsay Hunt syndrome: HZ infection of the geniculate (facial) ganglion results in a severe LMN facial palsy an a 

painful vesicular eruption within the external auditory meatus 

 

CRANIAL NERVE PALSIES MAY ARISE FROM 

 Specific lesions to the nerve 

 Lesion in the nucleus 

 Lesion in communicating pathway to and from the cortex, diencephalon (thalamus and associated structures), 

cerebellum or other parts of the brainstem. 

 As part of generalized problems of nerve or muscle 
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MULTIPLE CRANIAL NERVE PALSIES ARE SEEN IN THE FOLLOWING CONDITIONS 

 Lesion where several cranial nerves run together either in the brain stem (most commonly due to MS in younger 

patients, and vascular disease in older patients) or within the skull (cavernous sinus, cerebellopontine angle, or jugular 

foramen) 

 Generalized disorder (e.g. myasthenia gravis → prominent involvement of eye muscles and facial weakness) 

 Multiple lesions (e.g. MS, CVA, basal meningitis) 

 

CRANIAL NERVE PALSIES ARE USEFUL IN LOCALIZING A LESION WITHIN THE CNS  

Clinical presentation Anatomical lesion 

Hemiplegia 

plus cranial 

nerve 

affection 

When a cranial nerve is affected on the 

opposite side to a hemiparesis 

The lesion must be at the level of the nucleus of that nerve 

(III nerve palsy → midbrain lesion), (VI and/or VII → 

pontine lesion), (XII ± IX and XI → medullary lesion) 

Ipsilateral UMNL VII palsy Internal capsule lesion 

Contralateral III palsy Weber’s – mid brain stroke 

Contralateral VI and LMNL VII palsy Millard-Gubler –  stroke involving the pontomedullary 

junction 

Pseudobulbar palsy Bilateral internal capsule or medullary lesion 

When the tongue and face are affected on the same side as 

a hemiplegia 

The lesion must be above the XII and VII nucleus 

respectively 

Combined V, VII and VIII Cerebellopontine lesion (e.g. acoustic neuroma - 

schwannomas involving the eighth cranial nerve) 

Combined III, VI, V1 and VI Cavernous sinus lesion 

Combined IX, X and XI Jugular foramen syndrome 

Combined X, XI and XII LMNL Bulbar palsy 

Combined X, XI and XII UMNL Pseudobulbar palsy 

Prominent involvement of eye muscles and facial 

weakness, particularly when variable 

Suggests a myasthenic syndrome 

 

THE MOST COMMON CAUSE OF INTRINSIC BRAINSTEM LESIONS in younger patients is MS and in older 

patients is vascular disease. Rarer causes include gliomas, lymphomas and brainstem encephalitis. 


