Cranial nerves(9,10,11,12)
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ldentify the deep origin, exit ,course and
branches of the last four cranial
nerves(9,10,11,12)

Recognize the course of gustatory pathway.
Enumerate different lesions result from last four

cranial nerve injuries
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Cranial Nerves (Motor and Sensory Distribution): Schema

= = — — Spinal nerve fibers
Efferent (motor) fibers
Afferent (sensory) fibers

i
Oculomotor

Ciliary muscle, sphincter of
pupil and all external eye

Olfactory Optic
muscles except those below

v
Trochlear —
% . |
Superior oblique muscle . V. Motor—muscles of
Trigeminal mastication
- Vi Sensory—face
Abducent sinuses, teeth
Lateral rectus
muscle

Intermediate nerve
Motor—submandibular,
sublingual, lacrimal glands

Taste—anterior </3 of
tongue, sensory soft palate

Vil
Vestibulocochlear

/Cochlear Vestibular

X
Glossopharyngeal
Taste—posterior 1/3 of tongue
Sensory—tonsil, pharynx, middle ear
Motor—stylopharyngeus, upper
pharyngeal muscles, parotid gland

X

£ B et -

Vagus
Motor—heart, lungs, palate, pharynx,
7 X1 larynx, trachea, bronchi, Gl tract
X1 \“ Accessory Sensory—heart, lungs, trachea,
Hypoglossal |“ Sternocleidomastoid, bronchi, larynx, pharynx,

Tongue

trapezius muscles
muscles

Gl tract, external ear

Strap
muscles
(C1;2
fibers)
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Edinger-Westphal
nucleus
Oculomotor nucleus
Trochlear nucleus
Trigeminal motor
nucleus

- x Abducens nucleus

Trigeminal sensory
nucleus
) R°°I":‘s of Rootlets of
Facial motor nucleus ¥POg glossopharyngeal
and vagus nerves
Superior: Sl .
S ifericn alivatory nuclei
SSULRIAr ang ‘ Cranial root of
cochlear nuclei Nucleus ambiguus : ” ~ PRy accessory nerve

Nucleus solitarius Dotsal fokF udleus Pyramid
of the vagus
Hypogolossal nucleus ¢ e e - Spinal root of

4 p > v accessory nerve
e
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D Merve. IX. Glossopharyngeal nerve

- Sensory fibers Tympanic n.
° o . —— Motor fibers ; i :
G I angl f f. I n.
Deep Orlgln: It has - ----- Parasympathetic Stylomastoid foramen I garng |or\1 © acia,n

fibers

1. Motor nucleus: upper part of nucleus Greater petrosal n.

ambiguous. Slerse of pLygDiipp.'l \
It supplies the stylopharyngeus muscle. yf(;pc'igb;g\\;: =
2. Parasympathetic nucleus: inferior paroti stand L FON 1§
salivatory nucleus. R,
It supplies the parotid gland. Stylopharyngeus m. and .
3. Two sensory nuclei: s
"= Nucleus solitarius: it receives taste

fibers from the posterior third of the

tongue. N

Inferior salivatory
nucleus

Solitary tract nucleus

¢ Spinal tract and
£ » descending (spinal)

B/ nucleus of trigeminal
(V) nerve

Nucleus ambiguus

) Glossopharyngeal
. (IX) nerve

Jugular foramen

Communication to auricular
branch of vagus n.

Superior and inferior ganglia
of glossopharyngeal n.

Communication to facial n.

Superior cervical
| sympathetic ganglion

v’ 7"— Vagus (X) n.
|

te and general sensation\ -
osterior 1/3 of tongue: &
e to rostral solitary

tract nucleus;
eneral sensation to

Pharyngeal branch of vagus n.
(]

“ ‘
-‘—,'i— Sympathetic trunk

A

Carotid sinus branch of
glossopharyngeal n.

= Spinal trigeminal nucleus: (o5t
cle n

nerve
Internal carotid a.

= jt receives sensory fibers from a
small area behind the ear.

- ‘, - .
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- . 3
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Carotid body

Carotid sinus

Common carotid a.
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IX. Glossopharyngeal nerve

The afferent fibers of the
glossopharyngeal nerve convey
information from:

e Receptors for general sensation in
the pharynx, the posterior third of
the tongue, Eustachian tube and
middle ear

e Taste buds of the pharynx and the
posterior third of the tongue
e Chemoreceptors in the
body and baroreceptors
carotid sinus

carotid
in the

Otic Ganglion: Schema

Lesser petrosal nerve

Trigeminal ganglion
Mandibular nerve (V3)

Chorda tympani nerve

Trigeminal nerve (V)

Otic ganglion Facial nerve (VII)
Ophthalmic newe (V1) Glossopharyngeal nerve (1X)
Maxillary nerve (V2) Inferior salivatory
Auriculotemporal nerve —
Superficial \
temporal artery —T \
Parotid gland | '( o
Ma‘xillar‘y/ J T i . § | Medulla
,it(,ry / 2 /oblongata
S l} > §

Tympanic
plexus

Inferior ¥ Tympanic
alveolar nerve = v nerve
\ (Jacobson)
/ Inferior ganglion (IX)

Lingual nerve ) ) ] )
perior cervical sympathetic ganglion

Sympathetic trunk
T1 and T2 spinal nerves

N Thoracic
\ spinal cord
Dorsal root
Gray

—— Ventral root
Rami communicantes S

-‘LSU

Internal carotid artery

" J’ 4R

Common carotid artery

mmmsm Preganglionic sympathetic fibers
m mmm Postganglionic sympathetic fibers

% ympathetic presynaptic
mmmmm Preganglionic parasympathetic fibers

cell bodies in intermediolateral
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m mmm Postganglionic parasympathetic fibers lateral horn)

( of gray matte re—
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Tympanic plexus Roollets of glossopharyngeal nerve
/
Hasrprios e Superior and inferior sensory ganglia
Internal carotid artery
External carotid artery
Stylopharyngeus
// Soft palate
. / Tonsillar branches
Parotid salivary .
gland Otic  Tympanic Lingual branches
ganglon ~ branch , 7 to posterior third
‘ of tongue
Carotid sinus nerve @
Carotid t:ody""""'0 e

Carotid sinus

Common carotid artery

Pharyngeal branch
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Trigeminal (V) (maxillary V2) Trigeminal nerve (V)
Via superior alveolar >
nerves Glossopharyngeal nerve (IX) //////
Via pterygopalatine Vagus nerve (X) s
ganglion and nasopalatine Facial nerve (VII)

and greater and lesser

palatine nerves

Facial (VII) (intermediate nerve)
Via greater petrosal nerve, pterygopalatine
ganglion and greater and lesser palatine nerves

. Glossopharyngeal (IX)
Via pharyngeal plexus
Via ?onsi)lllagr branches
Taste plus general sensation
via lingual branches

Trigeminal (V) (maxillary V2)
Via pharyngeal branch of
pterygopalatine ganglion

=

—
-

s 8 s P
D

Vagus (X) Glossopharyngeal (IX)
Via internal branch of Via pharyngeal plexus
superior laryngeal nerve Via tonsillar branches
Taste plus general
sensation via
lingual branches

Vagus (X) and
glosso-
pharyngeal (IX)

Facial (VII) (intermediate nerve)
Via greater petrosal nerve and
pterygopalatine ganglion

— — Trigeminal (V)
(maxillary V2)

Via pterygopalatine

ganglion and

) nasopalatine and

greater and lesser

palatine nerves

Via superior
alveolar nerves

Trigeminal (V)

plexus (mandibular V3)
Vagus (X) Via buccal nerve
AN " : Via internal Via inferior
< = branc.h of alveolar nerve
superior
laryngeal
nerve

Trigeminal (V)

(mandibular V3)
Via lingual
nerve

Facial (VIID) (intermediate nerve)
Taste via chorda tympani and lingual nerve
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/. [IX. Glossopharyngeal nerve ‘

Carotid body and carotid sinus

Le S I 0 n : Glossopharyngeal (IX) nerve /

1. Loss of taste sensation Carotid sinus nerve
from the posterior third of Veins rom carotid body
the tongue. External carotid artery
2. Loss of the pharyngeal
gag reflex.

3. Loss of the carotid sinus
reflex.

Carotid body

Artery to carotid body

Superior thyroid artery

Common carotid artery

Superior cervical
sympathetic trunk
ganglion

Retromandibular
and facial veins

Lingual vein

Internal jugular vein

Internal carotid artery

Carotid sinus




Al d V| 5 ) gt | dttlr - el GmtdS QQ‘\“kTFUNAI [/4,//?
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY § ¢ 43/‘/4—

[aala)
X. Vagus Nerve ot ot o
U b Meningeal branch of vagus n.

Dorsal (motor)
Auricular branch of vagus n.

nucleus of X
Solitary tract nucleus

Spinal tract and spinal

/4 P x
il g 00>,
nucleus of trigeminal n.

] Auditory (eustachian) tube
L]
Type:itis A MIXED NERVE. Lexator el ptatit
Salpingopharyngeus m. £

Deep origin: it has 4 nuclei: Pilatoglossus

Palatopharyngeus

1. Motor nucleus: middle part of nucleus Sl cpndoniy
Stylopharyngeus m.

a m biguous. Middle constrictor m. \ =

of pharynx

It supplies muscles of the pharynx except the T
Cricothyroid m.

stylopharyngeus, larynx and palate except the tensor s — AU \-aryset pews

Superior laryngeal n.:

Nucleus ambiguus
(voluntary motor)

Cranial root of accessory n.

Vagus (X) nerve

Jugular foramen
Superior ganglion of vagus n.
Inferior ganglion of vagus n.

Pharyngeal branch of vagus n. (motor to muscles of
pharynx and palate; sensory to lower pharynx)

Vagal branch to carotid sinus branch
of glossopharyngeal n.

Esophagus

palati mUSCIe' Right recurrent laryngeal n.) A
2. Parasympathetic nucleus: dorsal motor nucleus of — Motor ibers

the vagus. It supplies the thoracic and the abdominal P

.
Heart ~
organs as far as the left colic flexure. e e ’

k. =

Internal branch (sensory)

External branch (motor to cricothyroid m.)

Superior cervical cardiac branch of vagus n.
Inferior cervical cardiac branch of vagus n.
Thoracic cardiac branch of vagus n.

Left recurrent laryngeal n. (motor to muscles of
larynx except cricothyroid; parasympathetic, motor
and sensory to upper esophagus and trachea)

Celiac branches (from

3. Two sensory nuclei: s oy st

vagal trunks to

Pulmonary plexus

i Cardiac plexus
celiac plexus) ardiac plexu

= Nucleus solitarius: it receives taste fibers from the a———

hepatic plexus

most posterior part of the tongue and epiglottis.

Gall bladder and bile ducts

They terminate in the upper third of the nucleus.

Duodenum

Esophageal plexus
, " Anterior vagal trunk

Gastric branches of anterior vagal trunk

Vagal branches (parasympathetic motor,
secretomotor and sensory fibers) accompany
superior mesenteric artery and its branches to
small intestine, cecum, appendix and colon,

ccondine ¢ 5 A
Ascending colon often as far as left colic (splenic) flexure

= Spinal trigeminal nucleus: it receives sensory e~ R

fibers from the external auditory meatus and - , ? 0
tympanic membrane. *
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X. Vagus Nerve

The afferent fibers of the vagus convey
information from:

e Receptors for general sensation in the
pharynx, larynx, oesophagus, tympanic
membrane, external auditory meatus and
part of the concha of the external ear

e Chemoreceptors in the aortic bodies and
baroreceptors in the aortic arch

e Receptors widely distributed throughout
the thoracic and abdominal viscera
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ATION,

\

f
Inferior vagal — |
ganglion YA

Pharyngeal branch

- /— Internal laryngeal nerve
‘. = _\‘y

Thyrohyoid

Superior
laryngeal
nerve

Superior thyroid
artery

External

Common carotid laryngeal nerve

artery

Vagus nerve (CN X) \h Cricothyroid
- ’.', -
Inferior laryngeal nerve N \ e e
~—————— Right recurrent

laryngeal nerve

Subclavian artery } _

Brachiocephalic
trunk

Right lateral view

medic@mansnu.edu.eg
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X. Vagus Nerve

LESION:

1. Paralysis of muscles of the pharynx
causes dysphagia & loss of the
pharyngeal gag reflex.

2. Paralysis of muscles of the larynx
causes hoarseness of voice.

3. Paralysis of muscles of the palate
causes regurgitation of food from the
nose and deviation of the uvula to the
normal side.

4. Anesthesia of the larynx causes loss
of the cough reflex.

Meningeal branch

Superior ganglion '\\‘ Auricular branch
| Vagus

Inferior ganglion nerve

/ Pharyngeal —— Soft palate
!
J branch
Superior
laryngeal Tongue
nerve \
Internal laryngeal n,
External laryngeal n.
Vagus nerve

Superior cardiac nerve

Recurrent
laryngeal
nerve
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Taste pathway

RECEPTORS: Taste buds of the tongue,

epiglottis, soft palate and oropharynx.
NERVES:

1. Chorda tympani: branch of the facial
nerve, anterior 2/3 of the tongue.

Thalamic
nucleus
{ventral
posterior
medial
nucleus)

— Pons

Solitary nucleus
4 in medulia oblongata

2. Glossopharyngeal nerve: posterior 1/3 nerve (D / .
of the tongue, the vallate papillae, soft T S
palate and oropharynx. S «f
3. Internal laryngeal branch of vagus: - '.‘.:_’.'."
epiglottis and most posterior part of the A B
tongue.
B e (ore




Oral cavity

Lingual
epithelium

Connective tissue
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Taste pore

Foliate
papillae
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Vallate
paplillae

Fungiform
paplllae

Current Biology
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Taste pathway

First-order Neuron: -

1. Anterior two-thirds of the tongue:
geniculate ganglion of the facial nerve.

2. Posterior one-third of the tongue: inferior
ganglion of the glossopharyngeal

nerve.

3. Epiglottis and most posterior part of the
tongue: inferior ganglion of the vagus nerve.
= The peripheral branches of the ganglia end

Axon from
solitary™ . i
nucleus o

-”;g Oblongata

e ss0an s - il 5, The taste (gustatory) pathways

Pons

Solitary
nucleus in
medulla

Thalamus Gustatory

cortex

—— Gustatory signals —

Vagus nerve
(cranial nerve X)

Glossopharyngeal nerve
(cranial nerve IX)

in — /
. enter the brainstem Facilnerve
. cranial nerve
and end in
-

0 medic@mansnu.edu.eg




il ¥ 5 gmsail!| dasls - cadall dulS Q@\W‘UNAI 2>
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY §

Taste pathway

O\

Second-order neuron: upper 1/3 of nucleus

solitarius

* Axons of nucleus solitarius cross to the opposite
side and ascend in the central tegmental tract
dorsal to the medial lemniscus to end in the
ventral posterior medial nucleus of the thalamus
(VPMNT). et

 Collateral branches reach the salivatory nuclei e
for reflex activity. hore (0

Third-order Neuron: VPMNT

* Axons of the VPMNT pass through the posterior
limb of the internal capsule and terminate in the A
taste area (area 43) (gustatory area) in the lower
part of the postcentral gyrus.

-
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Thalamic
nucleus
{ventral
posterior
medial
nucleus)

Solitary nucleus
in medulia oblongata

- - —
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Xl. Accessory Nerve (CN Xl) -

Cranial root of accessory n. -
(joins vagus n. to supply /.
muscles of larynx—except %
cricothyroid—via recurrent
laryngeal n.)

Jugular foramen

TYPE: pure MOTOR nerve. g
ROOTS: It has two roots: R
A. Cranial Root: sl oot of S e
= |t arises from the lower part of the Foramen

nucleus ambiguous.
= |t leaves cranial cavity through the

jugular foramen and joins the vagus

nerve.
= |tis distributed with the recurrent

laryngeal nerve to all muscles of the

larynx except the cricothyroid

muscle.

Superior ganglion of vagus n.

Accessory (XI) nerve
Internal branch of accessory n.

Inferior ganglion of vagus n.

1st spinal n. (C1)

2nd spinal n. (C2)

External branch of
accessory n. (to
sternocleidomastoid
and trapezius mm.)

Sternocleidomastoid m.
3rd spinal n. (C3)

4th spinal n. (C4)

Trapezius m.

Motor fibers
Proprioceptive fibers

8 & 7 N 2 4 :
S i N /? pd
—_—
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XI. Accessory Nerve (CN Xl)

B. Spinal root:

= |t arises from the upper five or six
cervical segments of the spinal cord.

= |t supplies the sternomastoid and Medula———————|
trapezius muscles.

= Lesion of The Spinal Accessory
Nerve:

1. Paralysis of sternomastoid: causes

inability to rotate the head to the

opposite side. A\ 1 Th—
2. Paralysis of trapezius: causes & T —
inability to shrug (up and down) the CHRAMNSET b § (
shoulder. Spinal oot of accessory nerve

Nucleus ambiguus

Vagus nerve

Accessory nerve

Cranial root of
accessory nerve

Jugular foramen

Accessory nerve to sternomastoid
and trapezius muscles

o n
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Spinal nucleus of
accessory nerve
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Vaqus nerve

..,__,__...
RN E RS

e TET——— —— o e ST, -

T a——
£
e

PP ————

‘
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Internal branch of
recurrent laryngeal

nerve tolaryngeal
muscles

Accessory
nerve, extemnal
branch

- Sternocleido-
mastoid

Trapezius




XIl. Hypoglossal Nerve (CN XIlI)

TYPE: It is a pure MOTOR nerve.

= |t arises from the hypoglossal
nucleus of the medaulla in the floor of
the 4th ventricle.

= |t exits from the pre-olivary fissure.

= |t supplies all muscles of the tongue
except palatoglossus muscle.

LESION:

= LMN paralysis of the same side of the
tongue (hemiparalysis).

= Deviation of the protruded tongue
toward the affected side.
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Styloglossus m.

Meningeal > \\ 4 4 7 v L Hypoglossal
branch : | #77/ nucleus

Intrinsic musculature of tongue

/\\
'a A\

Inferior Transverse  Superior
longitudinal and vertical longitudinal

~ Hypoglossal (XII)
nerve (in
hypoglossal canal)

Occipital condyle

Inferior ganglion of vagus n.

Ventral rami of C1,
C2 and C3 forming
| cervical plexus

= Superior cervical
** W\ sympathetic trunk ganglion

=~ Superior root (descendens
A hypoglossi) of ansa cervicalis

Genioglossus m. .
Internal carotid a.

Geniohyoid m.
Inferior root (descendens
Hyoglossus m. hypoglossi) of ansa cervicalis
Thyrohyoid m. - ;
Ansa cervicalis (ansa hypoglossi)
Omohyoid m.

(superior belly) Internal jugular v.

Sternothyroid m. i\ ":‘;J il "\
Sternohyoid m./“ Ll \

e Motor fibers
Sensory fibers

Omohyoid m. (inferior belly)
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Inferior cerebellar

Hypoglossal nucleus
peduncle P p—

Inferior olivary———
nucleus |

Pyramid Hypoglossal nerve
Medial lemniscus

-
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Diplopia, ptosis,
pupillary dilatation (Ill)

Ocular palsy Diplopia (IV) f
\é (V) Weakness of jaw muscles,

Diplopia (V1) ./ ’ numbness of face

Deafness, vertigo (VIII

- \\ (VII) Facial palsy, loss of taste
(IX) . =/

Bulbar palsy (dysphonia, —| (XI1)
(X)

T (IX) Loss of taste
dysarthria, dysphagi ;
yearthiia, dysphagia) . /\E % 7 (XI spinal) Weakness of head,
‘ (Xl cranial) "_7 neck and shoulder muscles

“|ll\

==
|

-
"t "
x

"
0 u

=

-
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Which of the following related to hypoglossal nerve?

A. It is a mixed nerve.

B. It exits from the post-olivary fissure.

C. It supplies all muscles of the tongue except palatoglossus muscle.

D. It arises from the upper five or six cervical segments of the spinal cord

E. Its lesion results in paralysis of muscles of the larynx causes hoarseness of voice.

Answer:
"
—_— =
M N u e b e o et
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Which of the following related to glossopharyngeal nerve?

A. It supplies all muscles of the tongue except palatoglossus muscle.

B. It exits from the pre-olivary fissure.
C. Its lesion results in paralysis of muscles of the larynx causes hoarseness of voice.

D. Its motor nucleus arises from middle part of nucleus ambiguous.

E. Its parasympathetic nucleus(inferior salivatory nucleus supplies the parotid gland.

Answer:
L
f |
M N U e e s e oo O
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