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PART ONE

Cranial Nerves (I to VII)
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Cranial Nerves
The 12 pairsof cranialnerves(with the exceptionof the olfactory (I) andoptic (II) pairs)arise

from thebrainstem. Someof themaresensory,somearemotor,andothersaremixed.

medially
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Reminders

Remember:

ÅCranial nerves formed from sensory fibers only are CN: 1
(Olfactory),2(Optic), & 8 (Vestibulocochlear)(rememberFIAT
128).

Remember:

ÅCranialnerveswhich containparasympathetic fibersareCN: 3
(Oculomotor),7 (Facial) ,9 (Glossopharyngeal),& 10 (Vagus)
(Remember1973).

Before examination, remember to:

ÅWashhands,introduceyourself, confirm patientdetails(name,
DOB), explain the examinationyou are going to do, and ask
patientsif theyhaveapainanywherebeforeyoubegin!.
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Objectives

To learnhow to examine functionsof the 12 pairsof
cranialnerves.

To understandthe functions of the 12 pairs of
cranialnerves.

Get an idea aboutsomeabnormalitiesassociatedwith
cranialnervesdamage.
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üSensoryonly, smellsensation.
ü Anatomy: Smellreceptorsarehighly locatedin the

nasalcavity, theseolfactorycellsprojectaxons

throughthecribriform plateof ethmoidboneto the

olfactorybulb,thenthrougholfactorytractto the

olfactorycortex.

ü Examination( not routinely done):

Å By usingcommonknown substancessuchasorange, soap,tobacco,coffee,..etc. (

Do not use an irritating substancesuch as ammoniaas this will stimulate the

trigeminalnerve.

Å Always beginby askingpatientif he/shehashadany decreasein ability to smell.

Checkthat thenasalpassagesareclear,thenstartto testthesenseof smell for each

nostril separatelyby occludingonenostril andexaminingthe other. Ask the patient

( theeyesmustbeclosed) to identify thescentof thenon-irritating substance.

Å Detectodorwhenpresented@ 10cm( seenextfigure).

CN-I Olfactory Nerve
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CN-I Olfactory Nerve
ü Abnormalities:

Å Anosmia : absenceof the senseof the smell. Common causesare : nasal

obstruction,headinjury with damageof theolfactorynerve, meningiomaséetc.

Å Hyposmia : diminishedolfactorysensitivity( reductionin ability to smell).

Å Parosmia: smellsare mixed up so that a pleasantaromalike that of a rosemight

smellbad, like rottinggarbage.

Notes:
Å Mostof thetime,anosmiaandhyposmiaaretemporaryandcausedby inflammation

in the nasalcavity (when you havea cold or sinusInfection). However,they can

becomepermanent:damage of epithelial cells of the olfactory systemby certain

viruses,toxins,or trauma.

Å Disturbance of smell may also occur in the 

presymptomaticstages of Parkinsonôs and Alzheimerôs

diseases.
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CN-II  Optic Nerve

üSensoryonly, carriesvisualinformationfrom theretinato thebrain.
ü Anatomy: the nerve is formed by the axons 

of the retinal ganglion cells. It begins at the back 

of the globe and passes to the cranium through the

optic canal where it joins with the contralateral 

nerve to form the optic chiasma , the optic tract 

then passes posteriorly to the lateral geniculate 

bodies of the thalamus and then to the primary 

visual cortex in the occipital lobe through the optic 

radiation.

ü Examinationof opticnerveincludestestingof :

Å Visualacuity(Snellenchart)

Å Visual field (confrontation)

Å Colorvision (Ishiharaplates)

Å Reflexes(Pupillay/ Accommodation)

Å Fundoscopy(Ophthalmoscopeto visualizetheopticdisc)

Visual acuity,Reflexes, visual field, color vision, and fundoscopywill 

be covered in details later in a separate lab. 8



CN-III Oculomotor, CN -IV Trochlear, CN-VI Abducent Nerves 

üThese3 nervesinnervatethemusclescontrolling theeyemovement.

We examine them together becauseof their close functional

interrelationship. The following diagram helps you to work out

which eyemuscleis paretic.

ü Superiorrectus

Inferior rectus

Medial rectus

Inferior obliqu

Levatorpalpebraesuperioris

Sphincterpupillaesuperioris

ü Lateralrectussuppliedby abducentnerve(LR6).

ü Superiorobliquesuppliedby trochlearnerve(SO4).

Supplied by Oculomotor nerve.
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CN-III Oculomotor, CN -IV Trochlear, CN-VI Abducent Nerves 

üExamination:
Å Primary position

- Ask patientsto fixateon tip of penheld50cm in front of theirnose.

- Inspect for ptosis (dropping of the upper eyelid seenwith CN-III lesion as it

suppliesthelevatorpalpebraesuperioris), squint(strabismus)seenin lesionof any

oneof thosenerves, andAnisocoria(inequalityof thepupillarysize)

Å Diplopia (doublevision)

- Ask aboutdiplopiain theprimaryposition

- With the patientheadin the neutralpositionheld by oneof theexaminerôshands

on the crown of the head,askthe patientto fix the gazeon theexaminerôsfinger

held ( 50 cm) awayandto follow theexaminerôsfinger asit movesup anddown,

then to the right , up, and down, then to the left up and downñHpatternò. Ask

patient you if he/sheexperiencesany pain or double vision. If any diplopia is

notedtry to matchtheassociatedlackof eyemovementto anervelesion.

- Wehaveto examinethepupillary reflexesalso.
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H ïtest technique showing the positions of the eyes during the test and the
corresponding extraocular muscles.

CN-III Oculomotor, CN -IV Trochlear, CN-VI Abducent Nerves 
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CN-III Oculomotor, CN -IV Trochlear, CN-VI Abducent Nerves 

ü Abnormalities:

Á Unilateral lesion of oculomotor nerve can cause: ptosis,weaknessof superior;

medial; and inferior eye movement, pupillary dilation of the affected eye

(mydriasis), lossof thelight reflex,andinferolateralsquint.

Á Unilateral lesion of trochlear nerve causes weaknesswhen patient looks

downwardandmediallyleadingto diplopiaat thisside.

Á Unilaterallesionof abducentnerve causesweaknessor inability to look outwards

leading to diplopia at the side of the paretic lateral rectusand the eye will be

adducted( medially deviated)due to the oppositeaction of the medial rectus(

squint).

Á Whatdoyou think aboutthefollowing two pictures?

(a)? (b) ?
12



CN- V   Trigeminal Nerve 

ü Trigeminal nerve is the largestcranial nerve that has both sensoryand motor

fibers. It containsfour nuclei:

Å Main sensory nucleus ( touch, joint position sense).

Å Spinal nucleus(pain and temperature): this nucleusextendsfrom pons to the

secondcervicalsegmentof spinalcord,theupperpartof thefaceis paradoxically

representedin thecaudalpartof thisnucleus.

Å Mesencephalicnucleus( unconsciousproprioceptive).

Å Motor nucleus.

ü Trigeminalnerveconsistsof threedivisions:

o Ophthalmicbranch (V1): containssensoryfibersonly. It suppliessensationto the

skin of the upper nose, upper eyelid, foreheadand scalp, eye (cornea and

conjunctiva)and the mucousmembranesof the sphenoidaland ethmoidsinuses

anduppernasalcavity.

o Maxillary branch(V2): containssensoryfibersonly. It supplies

sensationto thelowereyelid,skinof thetemple,uppercheek

andadjacentareaof thenoseandupperlip. Additionally, it

suppliesthemucousmembraneof themouthandupperteeth.
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