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| ocation of the cranial nerves

e Anterior cranial fossa: C.N. 1-2
 Middle cranial fossa: C.N. 3-6
e Posterior cranial fossa: C.N. 7-12



Functional components In nerves

e General Somatic Efferent
* Special Visceral Afferent
e GSE GSA GVE GVA
* (SSE) SSA SVE SVA



Neuron columns in the embryonic
spinal cord

Dorsal root Somatic sensory

Visceral sensory

Sulcus limitans

Visceral motor

Somatic motor
A Ventral root

Copyright ® 20089, 2002, 1999, 1993, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Ine



The floor of the 4th ventricle in the
embryonic rhombencephalon

Sensory roots of cranial nerves

Sulcus limitans

Somatic sensory

Fourth %
ventricle (/.3 3z _
Visceral sensory

Visceral motor

Somatic motor

B Motor roots of cramal nerves
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Sp: special sensory B:branchial motor
Ss: somatic sensory Sm:. somataic motor

VI. visceral sensory
A: preganglionic autonomic (visceral motor)



aMBWoS

[BIYIURIE

LGN}
“iBos

SENSORY |MOTOR

[B189SIA
oljewos

eoads

Midbrain |

Midline

{Modified from Mieuwenhouys R et ai: The human central nerwous
systerm: & synopsis and atlas, &d'.3, New York, 1988, Springer-VYerlag.)



Special sensory (CN VIII)

Somatic sensory (mainly CN V)

Visceral sensory (CNs VII, I1X, X)
“~._ Autonomic (CNs IIl, VII, IX, X)
Branchial motor (CNs V, VII, IX, X, XI)

Somatic motor (CNs lII, IV, VI, XII)
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e STT: spinothalamic tract
 CST: corticospinal tract
 ML: medial lemniscus



Sensory nerve

e Olfactory (1)
e Optic (2)
 \Vestibulocochlear (8)



Motor nerve

e Oculomotor (3)
e Trochlear (4)
 Abducens (6)

e Accessory (11)

e Hypoglossal (12)



Mixed nerve

e Trigeminal (5)

e Facial (7)

e Glossopharyngeal (9)
e Vagus (10)



Innervation of branchial muscles

e Trigemial

e Facial

e Glossopharyngeal
e Vagus



Cranial Nerve |. Olfactory

Frontal lobe
of cerebral
hemisphere

Olfactory bulb
.-"-’f.
(- ”_’_‘7 Olfactory
) | tract

Cribriform
plate of
ethmoid bone

¥

ANV | | T —Fitaments of
W ] A\RAY olfactory

nerve ()

— Nasal mucosa

Table 13.2(1)



Cranial Nerve Il: Optic

Arises from the retina of the eye

Optic nerves pass through the optic canals
and converge at the optic chiasm

They continue to the thalamus (lateral
geniculate body) where they synapse

From there, the optic radiation fibers run to
the visual cortex (area 17)

Functions solely by carrying afferent
iImpulses for vision



Cranial Nerve Il: Optic




Cranial Nerve Ill: Oculomotor

* Fibers extend from the ventral midbrain,
pass through the superior orbital fissure,
and go to the extrinsic eye muscles

* Functions in raising the eyelid, directing
the eyeball, constricting the iris, and
controlling lens shape



Cranial Nerve I1ll: Oculomotor

Superior

Medial rectus orbital fissure Midbrain
muscle

Superior rectus
muscle

Levator palpebrae
muscle .

Inferior oblique
muscle

Ciliary
ganglion (

Inferior e
rectus muscle

Parasympathetic Oculomotor Pons
motor fibers nerve (lll)

Table 13.2(1l)



Edinger-Westphal
nucleus
{Preganglionic
parasympathetic
neurons)

Superior colliculus

Cerebral agueduct

Ocufomotor
nucleus
(Somatic motor
Neurons)

Red nucleus

Oculomotor nerve

FIGURE 8-2 Ovrigins of the oculomotor nerves in the midbrain at the level of the superior colliculus. Motor new-
rons are red; preganglionic parasympathetic neurons are green.



1.0Oculomotor nucleus (GSE)

» Motor to ocular muscles: rectus
(superiorsf, inferior[ﬁJfE'Jand medial[ﬁj
[E),inferior oinque[ﬁJfE’J, levator palpebrae
superiorisE=5H]

2. Edinger-Westphal nucleus (GVE)

e to ciliary ganglion — ciliarlis and
sphincter pupillae muscles




Oculomotor nucleus

Oculomotor nucleus

Trochlear nucleus

Abducens nucleus

Hypoglossal nucleus

Oculomotor nerve
Copyright & 2008, 2002, 1888, 1893, 1988, 1981 by Mosby, Inc., an affiliate of Elsesiar Inc.

Oculomotor nucleus: a series of cell columns or subnuclei
M: medial longitudinal fasciculus
PAG: periagueductal gray



Cranial Nerve IV: Trochlear

* Fibers emerge from the dorsal midbrain
and enter the orbits via the superior orbital
fissures; innervate the superior oblique
muscle

* Primarily a motor nerve that directs the
eyeball



Cranial Nerve IV: Trochlear

Superior
oblique
muscle

Superior
orbital
fissure

nerve (IV)

Table 13.2(1V)



Decussation of

? Inferior
trochlear fibers

colliculus

Trochlear
nerve

Periaqueductal
gray matter

Trochlear
nucleus

Basis
pedunculi

Decussation of superior
cerebellar peduncles

F_IGUHE 8-3 Origins of the trochlear nerves in the midbrain.The axons from th:e left a.md- right trochlear nuclei are
directed dorsally and caudally; they decussate in the superior medullary velum, which is below the inferior colliculi.



Trochlear nucleus

Qculomotor nucleus

Trochlear nucleus

Abducens nucleus

Hypoglossal nucleus
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Trochlear nucleus (GSE)

e To contralateral ((}{H) superior oblique
muscle

e Located at the level of the inferior colliculus
e It Indents the medial longitudinal fasciculus



Cranial Nerve VI: Abducens

* Fibers leave the inferior pons and enter the
orbit via the superior orbital fissure

 Primarily a motor nerve innervating the
lateral rectus muscle

Lateral rectus —
muscle N‘“‘ﬁm '
; e

Superior

orbital
Abducens

nerve (VI) Table 13.2(VI)

Pons




Tegmentum
of pons

Basal portion
of pons

Abducens nucleus

Abducens

| , nerve

FIGURE 8-4 Origins of the abducens
nerves in the caudal part of the pons.



Abducens nucleus (GSE)

e To lateral rectus muscle

e | ocated in the caudal pons beneath the
floor of the 4% ventricle




Sulcus limitans Abducens nucleus

Qculomotor nucleus

Trochlear nucleus

Abducens nucleus

Hypoglossal nucleus

Abducens nerve

Copyright @ 2008, 2002, 1988, 1983, 1988, 1981 by Mosky, Ine., an affiliate of Elseviar Inc.

ICP: inferior cerebellar peduncle ML: medial lemniscus
SpVt: spinal trigeminal tract

VII: facial nerve
VIlg: internal genu of the facial nerve

VIIn: facial motor nucleus



Rostral

Copyright & 2008, 2002, 1889, 1883, 1988, 18981 by Mosby, Inc., an affiliate of Elseviar Inc.




Hypoglossal nucleus

Oculomotor nucleus

Trochlear nucleus

Abducens nucleus

Hypoglossal nucleus

Hypoglossal nerve fibers
Copyright & 2008, 2002, 1898, 1993, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Ina.

DMN X: dorsal motor nucleus of the vagus
ST: solitary tract Sol: nucleus of the solitary tract

4\V/: 4th ventricle



Cranial Nerve V: Trigeminal

« Composed of three divisions: ophthalmic
(V,), maxillary (V,), and mandibular (\/.)

* Fibers run from the face to the pons via the
superior orbital fissure (V,), the foramen
rotundum (V,), and the foramen ovale (V,)

e Conveys sensory impulses from various
areas of the face (V,) and (V,), and supplies
motor fibers (V) for mastication



Cranial Nerve V: Trigeminal

Supanor orbital lissure
Ophthalmic division (V)

Trigeminal {samilnar
oF gassanan) ganglion

Trigeminal nerve (V)
7/
; Maxillary division (V)

,.-""f Mandibular division (v}

Infracrital Foramen ovale
FErve Cistribufion of sansory
8 Foramen rofundim fibers of each division
uparicr
ﬂﬂar Antlerior trunk to
—— chewing musclas h
Lingusal - 'j’.' "
Temporalis ; o Lateral
mesche T ey plenygoid
Inferior i [TV L
alveclar Medial
narva plerygaid
miscle
Masseter F:
miscle &

Artaricr belly of f

digastic muscle
Insat shows motor branchas
ol tha mandibular Svision W:}]'

Table 13.2(V)



Ventral
trigeminothalamic
fibers

Mesencephalic

nucleus
Motor root

Motor nucleus
Pontine trigeminal /\
S TR
nucleus B
( T
e ——
% _—-_—"'-'*—-—.. T,
Pars i ‘*..‘_‘;."
oralis 211
W
= = ] -
2 Trigeminal ganglion
= Pars
E interpolaris Spinal trigeminal tract
E
]
= Spinal trigeminal
r = nucleus
E' Pars
caudalis Junction of medulla and
spinal cord
Third cervical segment




Somatic sensory, from the head

Trigeminal (gasserian, semilunar) ganglion

Ophthalmic division (V4),
via superior orbital fissure

Maxillary division (V),
via foramen rotundum

Mandibular division (V3),
via foramen ovale

Branchial motor, to muscles of mastication

Copyright & 2008, 2002, 1988, 1893, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Inc.



1. Main sensory nucleus

2. Nucleus of the spinal trigeminal:
receives information of pain and temperature

3. Mesencephalic nucleus
Central processes — motor nuclei of trigeminal

Peripheral processes — mandibular division
4. Trigeminal motor nucleus (SVE):

Inervates muscles of mastication



Mesencephalic nucleus and tract Main sensory nucleus

SCP

Mesencephalic nucleus

~ ——Main sensory nucleus

Spinal nucleus

Motor nucleus
Copyright & 2008, 2002, 1988, 1883, 1988, 1981 by Mosby, Inc., an affiliate of Elsesvier Inc.

SCP: superior cerebellar peduncle
MCP: middle cerebellar peduncle
V: trigeminal nerve



Meadial
lemniscus

Cerabral
paduncle

Fram louch,

Spinothalamic
tract

Fram touch,
propricceptors
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Spinal trigeminal tract & nucleus

Mesencephalic
nucleus

Main sensory
nucleus

Spinal
nucleus

Copyright @ 2008, 2002, 1888, 1993, 1988, 1881 by Mosby, Inc., an affiliate of Elsevier Inc.

P: pyramid
FC: fasciculus cuneatus
NC: nucleus cuneatus



VFPL, VFPM, other nuclai

Madial lemniscus

Cerebral peduncie

/Trhgamhal gangflion

From pain, temperature,
and some touch and pressure receptors

Spinal tract

VI IX, X

From pain, temperature,
and some louch and pressure receptors

1
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Mesencephalic
nucleus

Main
sensory
nucleus ™\

Motor
nucleus

Spinal tract

Spinal nucleus

Copyright @ 2009, 2002, 1999, 1993, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Inc.



Somatic sensory, from outer ear
(geniculate ganglion)

Visceral sensory, from taste buds
on anterior two thirds of tongue
(geniculate ganglion)

Branchial motor, to muscles of
facial expression and stapedius

Visceral motor, to salivary, nasal, palatine,
and lacrimal glands (via submandibular

and pterygopalatine ganglia)

Copyright @ 2008, 2002, 1988, 1993, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Inc.



Main sensory nucleus L V4

Facial motor nucleus

Spinal V nucleus
(interpolar part)

Spinal V tract

Copyright & 2008, 2002, 19949, 1993, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Ine.



Cranial Nerve VII: Facial

Fibers leave the pons, travel through the
internal acoustic meatus, and emerge
through the stylomastoid foramen to the
lateral aspect of the face

Mixed nerve with five major branches

Motor functions include facial expression,
and the transmittal of autonomic impulses
to lacrimal and salivary glands

Sensory function is taste from the anterior
two-thirds of the tongue



Cranial Nerve VII: Facial

Ganiculals Intemal
ganglian acoustic
rmeatus
Plerygopalatine — Facial
ganglion

Lacrimal gland

Parasympathatic
nar'a fikers

Chorda tympani
branch (tasta)

Stylomastoid foramen

Submandibular ganglion
T al
Parasympathatic S
nerva libers
Sublingual gland _
Submandibular gland | Zygomatic
Motor branch 1o musclas Buccal
of facial exprassion
{a) Parasympathetic efferents Mandibular
and sensory afferents
Canvical

(b} Motor branches to muscles of
facial expression and scalp muscles

Table 13.2(VII)



The Facial Nerve and the
Middle Ear

The facial nerve is vulnerable in the middle ear,
which is a region commonly invaded by bacteria

Lacrimal gland

Pterygopalatine
ganglion

and surgery. The exact site of a lesion can be de-
termined by applying knowledge of the branches
containing different functional components (Fig.

8-11).

Greater petrosal
nerve

Nervus
intermedius

W

Geniculate

ganglion
Taste buds on Taste buds on Facial nerve
anterior two thirds soft palate {mator root)
of tongue
Submandibular Chorda | To stapedius
Sublingual ganglion typmani muscle
gland SRR
o e N
Temporal
Submandibular Zygomatic A } Stylomastoid
gland Branches to _‘:: foramen
facial < Buccal
muscles ::'
Mandibular : _
; To skin of
Cervical external ear

(with vagus)



3 Abducens nucleus
Solitary

nucleus

Solitary tract

—_——

Salivatory

b/I/ nucleus

Facial
motor
nucleus

Spinal Mucleus

ri minal

IRl |-
Mervus

intermedius

- ——

|

Geniculate
ganglion

Motor root

Facial colliculus



1. Motor nucleus of facial nerve
(facial nucleus)

2. Superior salivatory nucleus

To chorda tympani branch and join the
lingual branch of C.N. V3

3. Lacrimal nucleus

To greater petrosal branch and terminate
the pterygopalatine ganglion



1. Geniculate ganglion
Central processes — nervus intermedius

Peripheral processes— chorda tympani, greater
petrosal and lesser palatine
(some fibers join the auricular branch of the vagus)

2. Gustatory nucleus

(The large-celled rostral part of the nucleus of the
tractus solitarius)

Enter the brain in the nervus intermedius and turn
In the tractus solitarius, then terminate in the
nucleus of the tractus solitarius

3. Nucleus of spinal trigeminal tract

From the nervus intermedius



Taste

From taste buds (VII, IX, X)

From viscera (VII, IX, X)

Copyright & 2008, 2002, 1988, 1893, 1988, 1981 by Mosby, Inc., an sffiliate of Elsesier Inc.



Taste sensation

e Facial
e Glossopharyngeal
e Vagus



- Epiglottis

~-m' - — Root of the tongue

CGusiatory
nubc Deing
(rosial ene of solitsry e lews)



Cranial Nerve VIlll:Vestibulocochlear

* Fibers arise from the hearing and
equilibrium apparatus of the inner ear, pass
through the internal acoustic meatus, and
enter the brainstem at the pons-medulla
border

 Two divisions — cochlear (hearing) and
vestibular (balance)

* Functions are solely sensory for the sense
of equilibrium and of hearing



Cranial Nerve VIlI:
Vestibulocochlear

Vestibular Internal acoustic
ganglia meatus
Semicircular Vestibular nerve
canals
Cochlear nerve
Vestibule

Cochlea _
(containing Vestibulocochlear nerve (VIII)

spiral ganglion)

Table 13.2(VIII)



Cranial Nerve IX: Glossopharyngeal

Fibers emerge from the medulla, leave the
skull via the jugular foramen, and run to the
throat

Nerve IX is a mixed nerve with motor and
sensory functions

Motor — innervates part of the tongue and
pharynx, and provides motor fibers to the
parotid gland

Sensory - fibers conduct taste and general
sensory impulses from the tongue and
pharynx



Cranial Nerve |IX: Glossopharyngeal

Parotid gland

Parasympathetic
fibers

Pons

Glossopharyngeal
nerve (1X)

--------------

Jugular foramen
Superior ganglion
Inferior ganglion

Otic ganglion
Stylopharyngeus
Carotid sinus

Pharyngeal
muscles
Common carotid
artery

Table 13.2(1X)



Somatic sensory, from outer ear
(superior ganglion of IX)

Visceral sensory, from taste buds
on posterior third of tongue
(inferior ganglion of IX)

Visceral sensory, from carotid body
4 / and sinus, mucosa of pharynx,
? posterior tongue, middle ear

(inferior ganglion of IX)

/ Branchial motor, to stylopharyngeus

Visceral motor, to parotid gland
(via otic ganglion)
Copyright @ 2008, 2002, 1899, 18893, 1988, 1981 by Mosby, Inc., an affiliate of Elsevier Inc.



1. Nucleus ambiguus (SVE)
« Branchial motor to stylopharyngeus

2. Inferior salivary nucleus (GVE)
e to parotid gland (via otic ganglion)



3. Spinal trigeminal nucleus
e Somatic sensory from outer ear

(superior ganglion of [X)

4. Nucleus of the solitary tract

* Visceral sensory from carotid body and sinus,
mucosa of pharynx, posterior tongue, middle
ear (inferior ganglion of 1X)

* Visceral sensory from taste buds on posterior
third of tongue (inferior ganglion of 1X)



Cranial Nerve X: Vagus

The only cranial nerve that extends beyond
the head and neck

Fibers emerge from the medulla and
emerge via the jugular foramen

The vagus Is a mixed nerve

Most motor fibers are parasympathetic
fibers to the heart, lungs, and visceral
organs

Its sensory function is Iin taste



Cranial Nerve X: Vagus

Ganglia (rietor ~ 4 '—I-'

Table 13.2(X)



Dorsal Saolitary tract
nucleus and nucleus
of vagus

Spinal trigeminal nucleus

Spinal trigeminal tract

HTJ n..‘-'
Superior  Inferior

(jugular)  (nodose)
ganglion  ganglion

Nucleus
ambiguus

Preganglionic parasympathetic
fibers (green)



Somatic sensory, from outer ear
(superior ganglion of X)

Visceral sensory, from
epiglottal taste buds
(inferior ganglion of X)

Visceral sensory, from
ﬁ\ larynx, pharynx, thorax, abdomen
. (inferior ganglion of X)
' » gang

! 1

Branchial motor, to
larynx and pharynx

Visceral motor,
to thorax and abdomen
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1. Nucleus ambiguus (SVE)

* A hybrid nucleus

« Branchial motor to larynx and pharynx and
autonomic motor to thorax and abdomen

2. dorsal motor nucleus (GVE)

e autonomic motor to thorax and abdomen



3. Spinal trigeminal nucleus

e Somatic sensory from outer ear (superior
ganglion of X)

4. Nucleus of the solitary tract

* Visceral sensory from larynx , pharynx ,thorax
and abdomen (inferior ganglion of X)



Cranial Nerve XI. Accessory

 The spinal root passes upward into the
cranium via the foramen magnum

 The accessory nerve leaves the cranium via
the jugular foramen

* Primarily a motor nerve supplying:

— Fibers to the larynx, pharynx, and soft palate

— Innervates the trapezius and sternocleido-
mastoid, which move the head and neck



Cranial Nerve Xl. Accessory

5

Il' "'.,
| Jugular - —1 Pons
_,| foramen (7R '|
/ Vagus g | Medulla
L, — Cranial root

_ Foramen
;. diverges and

an magnum
(el Cervical region

(j / I;“ Vi Spinal root
Cranial root T

|
T of spinal cord
P (€= Cg)
Accessory
nerve (XI) Trapezius
muscle
Sterno- o
cleidomastoid | |
muscle | A

Table 13.2(XI)



Vagus nerve

Jugular
foramen

Vagus nerve

Internal
To muscles  ramus of
of larynx accessory
and pharynx nerve

To trapezius and
sternocleidomastoid

muscles

External ramus
of accessory

A

—.

o \ Nuclfaus
ambiguus
in medulla

~®

Foramen
___C magnum
e
Mo
i | Accessory nucleus in
B ventral horn of spinal
. cord segments C1-C5




 Formed from a cranial root emerging from
the medulla and a spinal root arising from
the superior region of the spinal cord

1.Cranial root

Nucleus ambiguus (SVE)
2.Spinal root

Spinal accessory nuclel (GSE)



Cranial Nerve Xll: Hypoglossal

 Fibers arise from
the medulla and
exit the skull via
the hypoglossal
canal

* Innervates both
extrinsic and
Intrinsic muscles
of the tongue,
which contribute
to swallowing
and speech

Medulla
oblongata

Intrinsic
muscles of
the tongue

\j_}ﬁ\.‘%?‘““

Hypoglossal
canal

Hypoglossal
nerve (XII)

Extrinsic
muscles of
the tongue

Table 13.2(XII)



Cranial root of
accessory nerve

Q0

Nucleus
ambiguus

/%m

Hypoglossal
nucleus
T
et
Hypoglossal
nerve



Hypogolssal nucleus

* Lying between the dorsal nucleus
of the vagus and the midline of
the medulla

e Sents off GSE fibers



Parasympathetic ganglion

e Ciliary ganglion

e Pterygopalatine ganglion
e Submandibular ganglion
e Otic ganglion



To pupillary sphincter,
ciliary muscle™ (Il

To salivary, lacrimal,
palatine glands* (VII)

To parotid gland™® (IX)

To thoracic, _
abdominal viscera® (X)




To masticatory muscles,
tensor tympani (V)

To facial muscles,
stapedius (VII)

To laryngeal, .
pharyngeal muscles (1X, X)

To sternocleidomastoid,
trapeznus (XI)

Copyright 2, 1999, 1883, 1988, 1881 by Masby, Inc., an affiliate of Elsesier In




	Cranial nerves and their nuclei
	Cranial Nerves
	Location of the cranial nerves
	Functional components in nerves
	Neuron columns in the embryonic spinal cord
	The floor of the 4th ventricle in the embryonic rhombencephalon
	Sensory nerve
	Motor nerve
	Mixed nerve
	Innervation of branchial muscles
	Cranial Nerve I: Olfactory
	Cranial Nerve II: Optic
	Cranial Nerve II: Optic
	Cranial Nerve III: Oculomotor
	Cranial Nerve III: Oculomotor
	1.Oculomotor nucleus (GSE)
	Cranial Nerve IV: Trochlear
	Cranial Nerve IV: Trochlear
	Trochlear nucleus (GSE)
	Cranial Nerve VI: Abducens
	Abducens nucleus (GSE)
	Cranial Nerve V: Trigeminal
	Cranial Nerve V: Trigeminal
	1. Main sensory nucleus
	Cranial Nerve VII: Facial
	Cranial Nerve VII: Facial
	Motor nucleus of facial nerve (facial nucleus)
	Taste sensation
	Cranial Nerve VIII:Vestibulocochlear
	Cranial Nerve VIII:�         Vestibulocochlear
	Cranial Nerve IX: Glossopharyngeal
	Cranial Nerve IX: Glossopharyngeal
	Nucleus ambiguus (SVE)
	3. Spinal trigeminal nucleus
	Cranial Nerve X: Vagus
	Cranial Nerve X: Vagus
	Nucleus ambiguus (SVE)
	3. Spinal trigeminal nucleus�
	Cranial Nerve XI: Accessory
	Cranial Nerve XI: Accessory
	Cranial Nerve XII: Hypoglossal
	Hypogolssal nucleus
	Parasympathetic ganglion

