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PART ONE
Cranial Nerves (Il to VII)



The 12 pairsof cranialnerves(with the exceptionof the olfactory (1) andoptic (I1) pairs)arise
from the brainstem Someof themaresensorysomearemotor,andothersaremixed

%qumber Name Component Function
8 Olfactory Sensory Smell
CN-II Optic Sensory Vision
CNIII | Oculomotor Motor Raises upper eyelid, turns eyepat~upwards, downwards, medially and constricts pupil
CNIV | Trochlear Motor Tumns eyeball downward and medially <
CN-V Trigeminal %

e Ophthalmic | Sensory Comea, Skin of forehead, upper

e Maxillary | Sensory Skin over maxilla, upper jaw, lower eyelids

e Mandibular | Motor Muscles of mastication, mylohyoid, ant. Belly of digastric, tensor tympant

Sensory Skin of cheek over the mandible, mucous membrane of the cheek
CN-VI é Motor L ateral rectus ( turns eyeball laterally)
[CN-VII | Facia Motor Muscle of face, posterior belly of digastric , stapedius
Sensory Taste from the ant. 2/3 of the tongue
[ Secretomotor Submandibular, sublingual, salivary glands, lacrimal grand
ympathetic

CN-VIII | Vestibulocochlear perasympet

o Vestibular | Sensory Equilibrium and sense of position

e Cochlear Sensory Hearing
CN-IX Glossopharyngeal | Motor Stylopharyngeus

Secretomotor Parotid salivary gland
parasympathetic
Sensory Taste sensation from the post. 1/3 of the tongue

[CN-X Vagus Motor & Sensory | Heart, respiratory passages, and most abdominal vicera
CN-XI | Accessory

e Cranial root | Motor Muscles of the soft palate except ( tensor palatine)

Pharynx except ( stylopharyngeous)
Larynx except (cricothyroid)
e Spinal root | Motor Sternocleidomastoid , trapezius muscle 3

'CN-X1I | Hypoglossal Motor Muscle of tongue except palato




Reminders

N )
Remember:

A Cranial nervesformed from sensory fibers only are CN: 1
(Olfactory), 2(Optic), & 8 (VestibulocochlearfrememberFIAT

128).
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Remember:

A Cranialnerveswhich containparasympathetic fibersare CN: 3
(Oculomotor),7 (Facial) ,9 (Glossopharyngeal)x 10 (Vagusg
(Remembed 973.
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Before examination, remember to:

gl A Wash hands,introduceyourself, confirm patientdetails (name,
DOB), explain the examinationyou are going to do, and ask
patientsf theyhavea painanywherebeforeyou begin!

/




To learnhow to examine functionsof the 12 pairs of
cranialnerves

To understandthe functions of the 12 pairs of
cranialnerves

Get an idea aboutsomeabnormalitiesassociateavith
cranialnervesdamage




CN-I Olfactory Nerve

SenSOryOH |y, Sme” Sensatlon Cribriform plate of ethmoid

Olfactory Olfactory

Anatomy Smellreceptorarehighly locatedin the '; pob
nasalcavity, theseolfactorycellsprojectaxons Difactory / =

nucous

throughthecribriform plateof ethmoidboneto the rembrane 7% Otactory
olfactorybulb, thenthrougholfactorytractto the
olfactorycortex
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Examination ( not routinely done) Hard palate

By usingcommonknown substancesuchasorange, soap,tobacco,coffee,.etc (
Do not use an irritating substancesuch as ammoniaas this will stimulate the

trigeminalnerve

Always begin by askingpatientif he/shehashadany decreasen ability to smell
Checkthatthe nasalpassageareclear,thenstartto testthe senseof smellfor each
nostril separatel\py occludingone nostril and examiningthe other Ask the patient
( theeyesmustbe closed) to identify the scentof the nonirritating substance

A Detectodorwhenpresented® 10cm ( seenextfigure).




CN-I Olfactory Nerve

Abnormalities

Anosmia . absenceof the senseof the smell Common causesare : nasal
obstructionheadinjury with damageof the olfactorynerve, meningioma® etc
Hyposmia: diminishedolfactorysensitivity( reductionin ability to smell).
Parosmia smellsare mixed up so that a pleasantaromalike that of a rose might
smellbad, like rotting garbage

Notes

A Mostof thetime, anosmisandhyposmiaaretemporaryandcausedy inflammation
in the nasalcavity (whenyou havea cold or sinusInfection) However,they can
becomepermanentdamage of epithelial cells of the olfactory systemby certain
virusestoxins,or trauma -

A Disturbance of smell may also occur in the
presymptomatis t ages of Par kin
diseases.




CN-ll Optic Nerve

U Sensoryonly, carriesvisualinformationfrom theretinato the brain
U Anatomy the nerve is formed by the axons o

of the retinal ganglion cells. It begins at the ba

of the globe and passes to the cranium througl| P Shn. 4 e
optic canal where it joins with the contralateral rpeesr () [ [ )< reppors ] =2

retina

retina

nerve to form the optic chiasma , the optic trac \\| /~ optic nerve
then passes posteriorly to the lateral geniculate Optic chiasma

Lateral geniculate

bodies of the thalamus and then to the primary nucleus (LGN)
visual cortex in the occipital lobe through the o

Primary visual cortex

radiation.
0 Examination of optic nerveincludestestingof :
Visual acuity (Snellenchart)
Visualfield (confrontation)
Colorvision (Ishiharaplates)
ReflexegPupillay/ Accommodation)
FundoscopyOphthalmoscop® visualizethe optic disc)

Visual acuity, Reflexes, visual field, color vision, arfdndoscopwwill
becovered indetailslater in a separate lab. 8




CN-lll1@eulomotory CN-1V Trochlean;, CN-VI Abducent Nerves

U These3 nervesinnervatethe musclescontrollingthe eyemovement
We examine them together becauseof their close functional
Interrelationship The following diagram helps you to work out

which eyemuscleis paretic
Right eye Left eye

Superior rectus Inferior oblique Supaﬂ{rr |I‘|fIBI'I'I.'.H' |I'|fEﬂUF Supennr
m\\ V obligue  obligue
|

;N7

Lateral rectus A E Medlal rectus Latﬂrd Meadial Lateral
AR —— @ ot - @ — reclus

N N

inferiot rectis s Superior oblique Infesiar Su ; for  Superior
ight eye recius oblique  oblique l'9’|=11-|E
\

U Superiomectus
Inferior rectus
Medial rectus
Inferior obliqu
Levatorpalpebraesuperioris
Sphinctempupillaesuperioris__
U Lateralrectussuppliedby abducenherve(LR6).
U Superiorobliquesuppliedby trochleamerve(SO4).

—— Supplied/by Oculomotor nerve.




CN-lll1@eulomotor;, CN-IV Trochlean,, CN-VI Abducent Nerves

Examination:

Primary position

Ask patientgo fixate ontip of penheld50cmin front of theirnose

Inspectfor ptosis (dropping of the upper eyelid seenwith CN-Ill lesion as it

suppliesthe levatorpalpebraesuperiori3, squint(strabismuskeenin lesionof any
oneof thosenervesandAnisocoria(inequalityof the pupillary size)

Diplopia (doublevision)

Ask aboutdiplopiain the primary position

With the patientheadin the neutralpositionheld by oneof thee x a mi hamrds

on the crown of the head,askthe patientto fix the gazeonthee x a mi fmger
held ( 50 cm) awayandto follow thee x a mi fimgeiragitsmovesup anddown,
thento the right , up, and down, thento the left up anddownin Ho a t t A&sk
patientyou if he/sheexperiencesany pain or double vision. If any diplopia is
notedtry to matchtheassociatetack of eyemovemento anervelesion

We haveto examinethe pupillary reflexesalsa




H 1 test technique showing the positions of the eyes during the test and the
corresponding extraocular muscles.
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Abnormalities

Unilateral lesion of oculomotor nerve can cause ptosis, weaknesf superior
medial and inferior eye movement, pupillary dilation of the affected eye
(mydriasis), lossof thelight reflex, andinferolateralsquint

Unilateral lesion of trochlear nerve causesweaknesswhen patient looks
downwardandmediallyleadingto diplopiaatthis side

Unilaterallesionof abducentnerve causesveaknes®r 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(
squin).

Whatdo you think aboutthefollowing two pictures?




Trigeminal nerve is the largestcranial nerve that has both sensoryand motor
fibers It containdour nuclet

Main sensory nucleus ( touch, joint position sense).

Spinal nucleus(pain and temperature)} this nucleusextendsfrom ponsto the
secondcervicalsegmenof spinalcord, the upperpartof the faceis paradoxically
representeth the caudalpartof thisnucleus

Mesencephaliaucleud unconsciougroprioceptive)

Motor nucleus

Trigeminalnerveconsistof threedivisions:

Ophthalmicbranch (V1): containssensoryfibersonly. It suppliessensatiorio the

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

conjunctiva)and the mucousmembrane®f the sphenoidaland ethmoidsinuses
anduppernasalcavity.

Maxillary branch(V2): containssensonyfibersonly. It supplies

sensatioro thelower eyelid, skin of thetemple,uppercheek

andadjacentareaof thenoseandupperlip. Additionally, it

supplieshe mucousmembranef the mouthandupperteeth




