Cranial Nerves
CRANIAL NERVE VII: FACIAL NERVE

Functional Termination
Column Origin of Fibers of Fibers Summary Comment
GSA Afferent Pain and GSA fibers are Facial nerve provides
fibers begin temperature carried in the nervus a very small area
in the various fibers terminate intermedius portion of GSA distribution
receptors in the spinal of the facial n. Nerve cell bodies for
(nociceptors, nucleus of V GSA fibers are the primary fibers
mechanoceptors, responsible for are located in the
proprioceptors) providing sensory geniculate ganglion
of the skin innervation to a
of the external portion of the
ear and external ear and
tympanic tympanic membrane
membrane GSA fibers of the
facial n. utilize the
trigeminothalamic
lemniscus to carry
their sensory
impulses to
consciousness
SVA Afferent Primary afferent SVA fibers are Nerve cell bodies for
fibers begin fibers travel in carried in the nervus the primary fibers
in the taste the tractus intermedius portion are located in the
receptors of solitarius and of the facial n. geniculate ganglion
the anterior terminate in SVA fibers are
2/3 of the the nucleus responsible for
tongue solitarius carrying the taste
fibers from the taste
buds on the anterior
2/3 of the tongue
GVA Afferent Primary afferent GVA fibers are Nerve cell bodies for
fibers begin fibers travel in carried in the nervus the primary fibers
in the various the tractus intermedius portion are located in the
receptors solitarius and of the facial n. geniculate ganglion
(such as terminate in GVA fibers utilize
nociceptors) the nucleus the same pathway
of the solitarius as for the SVA fibers
mucous
membranes
of the
nasopharynx
GVE Preganglionic Postganglionic GVE fibers are GVE fibers utilize 2
parasympathetic parasympathetic carried in the nervus ganglia:
fibers begin in fibers innervate intermedius portion | e Pterygopalatine
the superior the lacrimal, of the facial n. e Submandibular
salivatory nasal,
nucleus submandibular,
and sublingual
glands
SVE Begins in the Innervates the SVE fibers are In Bell's palsy, the
motor muscles of carried in the motor easiest symptom to
nucleus of the facial root of the facial n. observe is that the
facial n. expression, SVE fibers are muscles innervated
stylohyoid, responsible for by the SVE fibers
posterior innervating the are paralyzed
digastric, and muscles of the 2nd
stapedius mm. pharyngeal arch
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Cranial Nerves
CRANIAL NERVE VII: FACIAL NERVE CONTINUED

Facial n. (VII)

Greater petrosal n. Internal acoustic meatus

Deep petrosal n. (from internal carotid plexus) Geniculate ganglion Intermediate n.
Lesser petrosal . Internal carotid plexus Motor nucleus of facial n.
(on internal carotid a.) Superior salivatory nucleus

Nerve (vidian) of pterygoid canal
Otic ganglion
Pterygopalatine ganglion

Solitary tract nucleus

Submandibular Z
ganglion y p = ¥ |\ | posterio;

3 ~ auricular n.
Branches to auricular mm.
Posterior auricular n.
Nerve to stapedius m.
Stylomastoid foramen
Tympanic plexus

Tympanic n. (Jacobson)

(from glossopharyngeal n.)
Glossopharyngeal n. (IX)
Digastric m. (posterior belly)
Stylohyoid m.

Sublingual gland

Submandibular gland

Lingual n. (from trigeminal n.)
Chorda tympani n.

Efferent fibers
Afferent fibers % I\TM

........ Parasympathetic fibers
— — = Sympathetic fibers
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Cranial Nerves
CRANIAL NERVE VIII: VESTIBULOCOCHLEAR NERVE

Functional Origin of Termination
Column Fibers of Fibers Summary Comment
SSA Organ of Cochlear and SSA fibers travel Vestibulocochlear
Corti vestibular from the various and facial nn. both
Cristae of nuclei vestibulocochlear enter the internal
semicircular receptors to their acoustic meatus and
canals respective nuclei in can be affected by
Maculae of the brainstem tumors in the region
utricle and
saccule

Cochlear n.

Membranous Utricle / & 1 Semicircular
labyrinth within canals
bony labyrinth

(path of sound waves)

Scala vestibuli
Cochlear duct
(scala media)

Scala tympani Round window  Oval window and stapes

Section
through turn Vestibular (Reissner’s)
of cochlea cala vestibuli membrane
(perilymph); Cochlear duct
weakly (scala media; endolymph)

positive i
Tectorial membrane
Efferent n. fibers

Scala tympani
(perilymph); 0 mV/

Outer hair cells; —60 mV

Afferent n. fibers .
Basilar membrane

Spiral ganglion h Inner hair cell; —60 mV
Spiral organ

of Corti Hair cells

Tectorial membrane
Inner  Outer

Stereocilia

and
tunnel

Basilar membrane
Supporting cells

Spiral lamina Afferent n. fibers

Spiral ganglion Efferent n. fibers I\T M

s
As basilar membrane moves up, hairs are deflected outward, causing % /
depolarization of hair cells and increased firing of afferent nerve fibers
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Cranial Nerves
CRANIAL NERVE VIII: VESTIBULOCOCHLEAR

Membranous labyrinth

Superior

) Vestibular semicircular canal
Vestibular . Utricle
and cochlear ganglion

hec Saccule
divisions of . Horizontal
vestibulo- — —

cochlear n. canal

Cochlear duct
(scala media)

Cristae within

Posterior
ampullae  semicircular canal

Section of crista

Opposite wall of ampulla ——-

Gelatinous cupula
Hair tufts

Hair cells

Nerve fibers

Basement

Otoconia
Gelatinous otolithic membrane

Supporting cells A
Basement membrane — |
Nerve fibers g

Structure and innervation of

Kinocilium Inhibition

Stereocilia
Cuticle

Hair cell (type 1)
Supporting cells —=

Afferent n. calyx —

Efferent n. ending
Basement membrane

Myelin sheath
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semicircular

T —

Basal bod

/

NERVE CONTINUED

Position within base of skull

Canals
Plane of superior
horizontal Posterior
canal and
utricle

Plane of
saccule
Superior
Plane of

superior
canal

Horizontal

Posterior

hair cells

4)
y .

Pl — Ki i
7 Kinocilium

Stereocilia

Basal body
Hair cell (type I1)

el Myelin sheath



Cranial Nerves
CRANIAL NERVE IX: GLOSSOPHARYNGEAL NERVE

Functional Origin of Termination
Column Fibers of Fibers Summary Comment
GSA Afferent Pain and GSA fibers are Nerve cell bodies
fibers begin temperature responsible for for the primary
in the various fibers providing sensory fibers are located in
receptors of terminate in innervation to a the superior
the skin of the the spinal small portion of the ganglion of IX
external ear nucleus of V external ear and
and the posterior 1/3 of the
posterior 1/3 tongue
of the tongue GSA fibers of the
glossopharyngeal n.
utilize the
trigeminothalamic
lemniscus to carry
their sensory
impulses to
consciousness
SVA Afferent Primary SVA fibers are Nerve cell bodies
fibers begin afferent fibers responsible for for the primary
in the taste travel in the carrying the taste fibers are located in
receptors of tractus fibers from the the inferior
the posterior solitarius and circumvallate ganglion of IX
1/3 of the terminate in papillae and the
tongue the nucleus taste buds on the
solitarius posterior 1/3 of the
tongue
GVA Afferent Primary GVA fibers utilize The nerve cell
fibers begin afferent fibers the same pathway bodies for the
in the various travel in the as for the SVA primary fibers are
receptors of tractus fibers located in the
the mucous solitarius and inferior ganglion of
membranes terminate in 1X
of the the nucleus GVA fibers are
nasopharynx. solitarius predominantly the
oropharynx, sensory portion of
middle ear, the pharyngeal
carotid body, plexus
and carotid
sinus
GVE Preganglionic Postganglionic The GVE fibers are GVE fibers utilize 1
parasympathetic parasympathetic responsible for ganglion:
fibers fibers providing the o Otic
begin in the innervate parasympathetic
inferior parotid gland innervation to the
salivatory parotid gland
nucleus
SVE Begins in the Innervates the SVE fibers are Stylopharyngeus is
nucleus stylopharyngeus responsible for the only muscle
ambiguus m. innervating the innervated by the
muscles of the 3rd glossopharyngeal n.
pharyngeal arch
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Cranial Nerves
CRANIAL NERVE IX: GLOSSOPHARYNGEAL NERVE CONTINUED

Spinal tract and spinal nucleus of trigeminal n.
Solitary tract nucleus

Nucleus ambiguus

Inferior salivatory nucleus
Geniculate ganglion
of facial n.

Efferent fibers
Afferent fibers
seeeeceeeecParasympathetic fibers  Tympanic n. (Jacobson)

Tympanic cavity and plexus
Stylomastoid foramen

Caroticotympanic n. (from internal carotid plexus)
Greater petrosal n.
Deep petrosal n.
Nerve (vidian) of pterygoid canal
Lesser petrosal n.

Mandibular n. (V3)
Otic ganglion
Auriculotemporal n.
Parotid gland

Tubal branch of tympanic plexus
Pharyngotympanic (auditory)
tube and pharyngeal opening : ] L \

7 { N Glossopharyngeal
\ n. (IX)

Jugular foramen

Stylopharyngeus m. (and branch
from glossopharyngeal n.)

Communication to auricular
branch of vagus n.

Superior and

Inferior ganglia of
glossopharyngeal n.

Communication to facial n. (VII)

Taste and

somatic Vagus n. (X)

;%2?2:;8?{ . Superior cervical
' of tongue /. sympathetic ganglion

Sympathetic trunk

Carotid branch of
glossopharyngeal n.

Internal carotid a.

Pharyngeal plexus
yngealp Carotid sinus

Pharyngeal, tonsillar and lingual

branches of glossopharyngeal n. Carotid body

Common carotid a. % Nﬁ;

/

External carotid a.
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Cranial Nerves
CRANIAL NERVE X: VAGUS NERVE

Functional Origin of Termination
Column Fibers of Fibers Summary Comment
GSA Afferent Pain and The GSA fibers are The nerve cell
fibers begin temperature responsible for bodies for the
in the various fibers providing sensory primary fibers are
receptors on a terminate in innervation to a located in the
small part of the spinal very small portion superior ganglion
the skin of nucleus of V of the external ear of X
the external The GSA fibers
ear of the
glossopharyngeal
n. utilize the
trigeminothalamic
lemniscus to carry
their sensory
impulses to
consciousness
SVA Afferent Primary The SVA fibers are The nerve cell
fibers begin afferent fibers responsible for bodies for the
in the taste travel in the carrying the taste primary fibers are
receptors of tractus fibers from the located in the
the epiglottic solitarius and epiglottic region inferior ganglion of
region and are terminate in andgare scattered X
scattered on the nucleus on the palate
the palate solitarius
GVA Afferent Primary The GVA fibers The nerve cell
fibers begin afferent fibers utilize the same bodies for the
in the various travel in the pathway as for the primary fibers are
receptors of tractus SVA fibers located in the
the mucous solitarius and inferior ganglion
membranes terminate in of X
of the the nucleus
laryngopharynx, solitarius
larynx,
thorax, and
abdomen
GVE Preganglionic Postganglionic The GVE fibers are The GVE fibers
parasympathetic parasympathetic responsible for utilize:
fibers fibers providing the o Intramural
begin in the innervate parasympathetic ganglia
dorsal motor thoracic and innervation to the
nucleus of the abdominal thoracic and
vagus n. viscera abdominal viscera
SVE Begins in the Innervates the The SVE fibers are The SVE fibers are
nucleus muscles of the responsible for the motor
ambiguus pharynx (via innervating the component to the
the pharyngeal muscles of the 4th pharyngeal plexus
plexus) an pharyngeal arch (muscles of pharynx)
the larynx Lesions of the
vagus paralyze the
muscles of the
larynx on the
affected side
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Cranial Nerves
CRANIAL NERVE X: VAGUS NERVE CONTINUED

.,Dorsal nucleus of vagus

Glossopharyngeal n. (IX) n. (parasympathetic)

Meningeal branch of vagus n. . )
Solitary tract nucleus (visceral

; afferents including taste)
= Spinal tract and spinal
" nucleus of trigeminal n.

somatic afferent)
ucleus ambiguus

(motor to pharyngeal

and laryngeal mm.)
Cranial’root o

accessory n.
Vagus n. (X)

Auricular branch of vagus n..

Pharyngotympanic (auditory) tube

Levator veli
palatini m.

Salpingopharyngeus m.
Palatoglossus m. ~
Palatopharyngeus m.

Superior pharyngeal
constrictor m.
Stylopharyngeus m:

Jugular foramen
Superior ganglion of vagus n.
Inferior ganglion of vagus n.
Middle pharyngeal constrictor m. Pharyngeal branch of vagus n.
Inferior pharyngeal constrictor m. Communicating branch of vagus n. to

Cricothyroid m. carotid branch of glossopharyngeal n.

Trachea 1 AN Pharyngeal plexus
Esophagus 3 { Superior laryngeal n.: )
y Internal branch (sensory and parasympathetic)

Right subclavian a. External branch (motor to cricothyroid m.)

Right recurrent laryngeal n. . . .
ght recurrent faryngea Superior cervical cardiac branch of vagus n.

Heart . . .
Hepatic branch of anterior Inferior cervical cardiac branch of vagus n.

vagal trunk (in lesser omentum)
Celiac branches from anterior
and posterior vagal trunks
to celiac plexus
Celiac and superior . Pulmonary plexus
mesenteric ganglia - - - _ ;
and celiacgple%(us { N Eardl:c plthuls
Hepatic plexus I'D A sophageal piexus
| = : Anterior vagal trunk
Ga[!bladder ! - Gastric branches of anterior vagal trunk
and bile du?_tisver (branches from posterior trunk
Pyloric branch behind stomach)
& Vagal branches

Thoracic cardiac branch of vagus n.
Left recurrent laryngeal nerve

from hepatic plexus 3 ¢ )
Pancreas - D7 I

@ Small intestine
e e Efferent fibers

e Afferent fibers
«eses00 Parasympathetic fibers

v

Duodenum

Ascending colon
Cecum

Appendix
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Cranial Nerves
CRANIAL NERVE XI: SPINAL ACCESSORY NERVE

Functional | Origin of Termination
Column Fibers of Fibers Summary Comment
SVE Cranial part: Cranial part: These SVE fibers The cranial and
Begins in the | Innervates the of the cranial part spinal parts
nucleus muscles of the travel with the separate so the
ambiguus pharynx (via vagus n. and arise cranial part can
Spinal part: the pharyngeal from the same join the
Begins in the plexus) nucleus (nucleus pharyngeal plexus
upper Spinal part: ambiguus) and and the spinal part
cervical levels | Innervates the often are considered | can innervate the
of the spinal trapezius and to be the same sternocleidomastoid
cord sternocleidomastoid m. and pass
mm. through the
posterior triangle
until reaching the
trapezius m.

Nucleus ambiguus

Vagus n. (X)

Cranial root of accessory n. (joins vagus n.
and via recurrent laryngeal n. supplies mm. of

larynx, except cricothyroid)*
Spinal root of
accessory n.

Jugular foramen

Superior ganglion
of vagus n.

Accessory n. (XI)*

Inferior ganglion
of vagus n.

C1 spinal n.
C2 spinal n.
Accessory n.

(to sternocleidomastoid
and trapezius mm.)

Sternocleidomastoid m. (cut)
C3 spinal n.
C4 spinal n.

Trapezius m.

Efferent fibers
e Proprioceptive fibers

*Recent evidence suggests that the accessory nerve lacks a cranial root and has no connection to the vagus nerve.

Verification of this inding awaits furthe investigation.
[
% /
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Cranial Nerves
CRANIAL NERVE XII: HYPOGLOSSAL NERVE

Functional Origin of Termination
Column Fibers of Fibers Summary Comment
GSE Begins in the Innervates the The GSE Lesions of the
hypoglossal enioglossus, fibers are hypoglossal n.
nucleus Eyoglossus, and responsible cause the tongue to
styloglossus for deviate to the side
mm. and the innervating of the lesion on
intrinsic mm. of the major protrusion
the tongue portion of the
tongue
musculature

Hypoglossal n. (XII) Hypoglossal nucleus

Superior (in hypoglossal canal)

longitudinal

Intrinsic mm.
of tongue

Transverse
and vertical

Inferior
longitudinal

Inferior ganglion of
vagus n.

Ventral rami of
C1, 2, 3 form
ansa cervicalis

of cervical plexus

Superior cervical
sympathetic
ganglion

Superior root of

Genioglossus m. ansa cervicalis

Geniohyoid m Internal carotid a.
Hyoglossus m. Inferior root of ansa cervicalis

\
Thyrohyoid m. Ansa cervicalis

Omohyoid m.

(superior belly) Internal jugular v.

. | Common carotid a.
Sternohyoid m. *

Sternothyroid m.
Omohyoid m. (inferior belly)

Efferent fibers
Afferent fibers

W
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Clinical Correlate

CEREBRAL ANEURYSMS CAUSING OPHTHALMOPLEGIA

Because of the close proximity of the oculomotor, trochlear, and abducens nerves to
blood vessels supplying the brain, aneurysms along these vessels may lead to a paralysis
of the muscles that they innervate

Commonly affected vessels include the basilar, posterior cerebral, and posterior
communicating arteries

Neuromuscular disorders
Abducens palsy: Affected eye
turns medially. May be first
manifestation of intracavernous
carotid aneurysm. Pain above
eye or on side of face may be
secondary to trigeminal (V)
nerve involvement.

Oculomotor palsy: Ptosis, eye turns laterally and inferiorly, pupil dilated; common finding
with cerebral aneurysms, especially carotid-posterior communicating aneurysms

R. trochlear (V) n. Basilar a.
R. oculomotor (Ill) n. \ Tentorium (divided)
Posterior clinoid process

Middle fossa

R. internal carotid a.

R. ophthalmic a.
R. optic (Il) n.

R. anterior cerebral a.

R. middle cerebral a.

. / > ok R. posterior cerebral a.
R. posteriof % - of = P
communicating a. Jfe— _z

Temporal lobe (efevated) Internal carotid a.

Cavernous sinus
Oculomotor (I11) n.
(divided)

Trochlear (IV) n.

Oculomotor (I1l) n. (divided)
Posterior communicating a.
Trigeminal (V) n.

Posterior cerebral a.
Abducens (VI) n.

W
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Clinical Correlate

LESIONS AFFECTING THE VOICE

The vagus nerve provides all of the motor and sensory innervation to the larynx

The superior laryngeal nerve divides into the internal laryngeal (sensory) and external
laryngeal (motor to the cricothyroid)

The recurrent laryngeal provides sensory and motor innervation to the remainder of the
muscles of the larynx

Lesions of the recurrent laryngeal nerve result in a paralysis of the ipsilateral vocal fold
This problem usually manifests clinically as hoarseness with an ineffective cough

Common causes include:

« Thyroid tumors

» Neck tumors

Cerebrovascular accidents

Lung tumors

Surgery

Thyroiditis

The voice also may be affected in Parkinson’s disease and myasthenia gravis

; Nucleus
PR
- cn/
LA
Superior
/_Iaryngeam
(SLN)
Thyroid cartilage

— Vagus n.

Left recurrent

Right recurrent laryngeal n. (RLN)

laryngeal n.
(RLN)

[

Posterior view

Paralysis of
left vocal fold Normal right

vocal fold

Aortic arch Lesions disrupting

recurrent laryngeal
n. result in paralysis

of ipsilateral vica[ fold.

Causes of neurologic disorders of voice

Anterior view

@ L CNS vascular " D ’ CN-XI < -7
S 5 V7 occlusion involving "% Neck tumor o
' vagal nuclei é (thyroid, 5 ‘-gg
@ @ N parathyroid) 5
a2 el Neck surgery g
/' CNS tumors Lung tumo Amyotrophic

involving vagus n.

™ lateral sclerosis / y
involving nucleus - (

W of CN-XII

)(_—____. junction
. \
I
Parkinson's disease § IDopamine Neck lesions involving = =
vagus, RLN, or SLN Myasthenia gravis
<JORN A.CRAIﬁ_/AD
ﬁ 7[{4;44/24'/'
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Clinical Correlate

LESIONS AFFECTING THE SPINAL ACCESSORY NERVE

The spinal accessory nerve provides motor innervation to the sternocleidomastoid and
trapezius muscles

The spinal accessory nerve courses close to the superficial cervical lymph nodes

» This course makes it vulnerable to damage during biopsy or radical neck dissection in
the posterior triangle

» Damage to the spinal accessory nerve also may result from a carotid endarterectomy

In lesions located in the posterior triangle, the sternocleidomastoid muscle is unaffected,

but the trapezius muscle is deinnervated

» The shoulder droops, with mild winging of the scapula

» Abduction of the arm also is affected when patient attempts to raise it above the
horizontal plane

Sternocleido-
mastoid m. (SCM)

Lesion proximal Weakness = Weakness turning
to sternocleido- of SCM head to opposite
mastoid (SCM) side
innervation
Drooping of
Lesion in posterior shoulder and mid-
& Weak f inging:
accessory n. triangle of neck tra;izrilﬁzs Ol scaplijlar winging;
Vam (distal to SCv === weakness in
innervation) shoulder elevation

and arm abduction

Clinical presentation above horizontal

varies with location
of damage.

Spinal accessory n.
(CN-XI)

Mild Mild .
shoulder scapular Trapezius m.
droop winging

Normal

V.
| ) : Marked " ! j
/ ‘ " 'k scapular \

winging \

Arms at side Arm in abduction

Spinal accessory (CN-XI) nerve lesions cause weakness

of trapezius muscle on involved side and present with mild
shoulder droop. Weakness of shoulder elevation and scapular
winging most pronounced on arm abduction

i

7 with
/;’ T MaA
TR
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Clinical Correlate

LESIONS AFFECTING THE HYPOGLOSSAL NERVE

The hypoglossal nerve provides motor innervation to a majority of the muscles of the
tongue, including:

» Genioglossus

» Hyoglossus

» Styloglossus

Protrusion of the tongue is accomplished by the bilateral actions of the genioglossus
muscles

Paralysis of a genioglossus muscle causes the protruded tongue to deviate to the
paralyzed side

Paralysis of the hypoglossal nerve can be caused by:

o Tumors

o Neck trauma

» Radiation therapy

A similar paralysis can be caused by a stroke affecting the upper motor neurons on the
side contralateral to the paralyzed muscles, owing to the crossing fibers of the upper
motor neurons

Sites of lesions affecting

hypoglossal n. (CN-XII) Motor

cortex

/s

Lesion

Subtle weakness of tongue may be tested by asking
patient to press tongue against cheek (shown)
j or against a tongue depressor.

Lesions of "
nucleus of
CN-XIl or n. \
proper result

in ipsilateral
deficit.

Patient with
right sided
CN-XII lesion

If hypoglossal nerve is affected on one side,
the tongue often deviates toward the side of
the lesion on protrusion (due to imbalance of
genioglossus contraction).

Fascicuétionk When hypoglossal nerve or its nucleus % M
/

is damaged, atrophy and fasciculation
of the tongue are noted on evaluation. + Y/ JOHN A.CRAlﬁ_/AD
with

E.Hatton
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