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Objectives:

By the end of the lecture, the student will be
able to:-

N/

s List the nuclei of the deep origin of
the trigeminal and facial nerves in the
brain stem.

X8 Describe the type and site of each
nucleus.

X8 Describe the superficial attachment
of trigeminal and facial nerves to the
brain stem.

s Describe the main course and
distribution of trigeminal and facial
nerves.

X8 Describe the main motor & sensory

manifestation in case of lesion of the

trigeminal & facial nerves.
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NOTES :

5™ cranial nerve is mixed while the 7" is mixed + parasympathetic

In the Trigeminal Nueralgia : opthalamic is rarely involved
Bell’s Palsy ::

If the lower motor neuron injured >> Whole face is affected
If the upper motor neuron injured >> Upper face is intact

Muscles of the 1* pharyngeal arch supplied by “SPECIAL VISCERAL
EFFERENT >> TRIGEMINAL”

Muscles of the 2" pharyngeal arch supplied by “SPECIAL VISCERAL
EFFERENT >> FASCIAL”

SPECIAL VISCERAL AFFERENT >> FASCIAL : Taste sensation from
anterior 2\3 of the tangue

GENERAL VISCERAL AFFERENT >> TRIGEMINAL : General sensation
from the face

¥
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Mesencephalic Special visceral afferent

Principal (main)

sensory Special visceral efferent

Spinal General visceral efferent

Motor nucleus

Trigeminal

Greater petrosal

—  Ophthalmic —
nerve

— Maxillary - Chorda Tympani

——  Mandibular —  To stapedius

Posterior
auricular

Muscular to
- "Post. belly +
Stylohyoid"

5 terminal branches at parotid
@ —— "Temporal, Zygomatic, Buccal,
Mandibular, Cervical




TYPE

TRIGEMINAL NERVE

Mixed (sensory & motor).

1- General somatic afferent:
Carrying general sensations
from face.

FIBERS

2- Special visceral efferent:
Supplying muscles
developed from the 1st
pharyngeal arch. (8
muscles).

Special visceral efferent

NUCLE] General somatic afferent
Four Nuclei: (3
sensory + 1 1- Mesencephalic
Motor). (Pons & midbrain):
*1(A)*2 *3 receives proprioceptive
fibers from muscles of
mastication.
2- Principal (main) sensory
(Pons):
receives touch fibers from
face & scalp.
3- Spinal

(Pons, medulla & upper 2-3
cervical segments of spinal cord):

receives pain & temperature
sensations from face &
scalp.

4- Motor nucleus (Pons):
supplies:

e Four muscles of

mastication:
(temporalis, masseter,
medial pterygoid & lateral
pterygoid).

e Other four muscles:
(Anterior belly of digastric,
mylohyoid, tensor palati &

tensor tympani).

Join only with mandibular
division

Site

GANGLION

Importance

)

Occupies a depression in the
middle cranial fossa.
covering the trigeminal
impression in the petrous
temporal.

Contains cell bodies:
1- Whose dendrites carry
sensations from the face.
2- Whose axons form the
sensory root of trigeminal nerve.

COURSE

Emerges from the middle of the ventral surface of the pons at the junction of
middle cerebellar peduncle by 2 roots (Large Lateral sensory root & small

*1 medial motor root).

Divides into 3 divisions (dendrites of trigeminal ganglion):
Pure sensory: [1- Ophthalmic.(V;) 2- Maxillary.(V,)] Mixed: 3- Mandibular.(Vs3)
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Mesencephalic
CN VvV, - nucleus

Trigeminal
ganglion

R ]

CNV, — —=§F3 A
Trigeminal n. (CN V) — 58 ;
Motor nucleus

Principal (pontine) —
sensory nucleus

Spinal nucleus

1
Midbrain
Proprioceptive sensory fibdre
: > @ > alic nuclel
Muscles of i > > =1 Megenceph
Westionter i il — —— o Motor nucleus
nucleu
2 1 {Touch) sensory fivre & e Main eensory
Skin of Tace > é >
nucleus
and scalp — (Pain & temporature) . || Spinal
= Pons
Lﬁ,,n.ory sivre O O
-
2 Trigeminal
ganglion

Edinger-wWessphal nucleus

Couvlormotos noclewss

Trochlear mucleus

Vetgerriras
rmotos noscleurs

Faciad rmotar muacleus

Supero
Vestithular and

L Salivazory musclel
<o hdear nusclal

Nouclows ambaguss
> - St
MNucleus sotaras Dorsal motos

ucleus of The wages

Fypoglossal nuclews

. .

Elsevier Crossman & Neary: Neurcanatomy 3€ - www. studentconsult_ com
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Sensory nerve supply of
face

all sensory of the face supply by trigeminal nerve (upper part
from Ophthalmic, middle part from Maxillary and lower part
from Mandibular) ,except the area above the angle of mandible

which supply by branch of cervical plexus.

[ ____—Dorsal rami of

Ophthalmic nerve (V) cervical spinal
nerves

Auricular branch of
| vagus to external
Maxillary nerve (V,) ———— meatus and small
nerve (V) area on posteromedial
surface of auricle

Trigeminal
{

. ] T SBranchesfrom
Mandibular nerve (V;) —— cervical plexus

e
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Divisions of trigeminal nerve:

1- Ophthalmic. (pure sensory)

Divides into:3 branches:

Frontal, Lacrimal & Nasociliary which pass through (SOF)
superior orbital fissure to the orbit.

A) Frontal (middle): supplies skin of face & scalp.
B) Lacrimal (lateral): supplies skin of face & lacrimal gland.

C) Nasociliary (medial): supplies skin of face, nasal cavity &

eyeball.
Anterior
Posterior ~ ethmoidaln. :
ethmoidain.
\ \ 330' Lclf‘
frontaln.
< | Supratrochiear .
Superior §
Lis !‘§ it .‘l‘. ' = 21
— Lacrimal . (with gland)

Nesociiaryn.

\ﬁ—‘— Infratrochlearn.
‘'

yrrent meningea! .
Recurrent men :398 EA N i Long ciiary m.
, ? branch j -
Ophthalmic T

Short iliry nn.

division(CNV,)

Iy

Nasocir Clary ganglon

root :
Communicating
brancn o
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2- Maxillary. (Pure sensory)
Pass through foramen rotundum.
Supplies:

A) Upper teeth, gums & maxillary air sinus by anterior
posterior & middle superior alveolar nerves.

B) Face by zygomaticofacial & infraorbital nerves.

Table 7.4. Nerves of the Face and Scalp
Supraorbital
Supratrochlear

Supraorbital
Supratrochlear
CN V49 Infratrochlear
External nasal
Lacrimal

Lacrimal
Infratrochlear

External nasal

Zygomatico-
temporal

Infraorbital
Zygomaticofacial

CN YV,
Zygomatico-

temporal
Zygomaticofacia

Infraorbital

Auriculotemporal-—\'{i h

CN V44 Buccal _4———————\;‘~ 3 Greater occipital
Mental ”A!\\% Auriculotemporz
Great auricular 4 Buccal

Mental

Lesser occipital
Great auricular

Foramen rotundum

Zygomatic n. {with

communicating

Maxillary division "
> branch)

(CNV,)

Infraorbital n.

Meningeal branch
T
o 7 Middle superior
Ganglionic branchesto — alveolar np
X » veLia .
pterygopalatine ganglion
- - Anterior superior

alveolar

branches

Pterygopalatine
ganglion

Posterior superior
alveolar nn.

Ir-fer'c'orbr:al\f-\‘ r Y A | ( 5
fissure ~ L
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3- Mandibular. (Mixed)

Pass through foramen oval.
e Sensory branches:

1- Lingual: General sensations from anterior 2/3 the of

tongue.

2- Inferior alveolar: Lower teeth, gums & face.
3- Buccal: Face, (cheek of the upper jaw).

4- Auriculotemporal: auricle, temple, parotid gland & TMJ

Trigeminal Mandibuls Foramen Deep
ganghion dnvision(CNY) ovale temporal nn.

Meningeal
branch

Auriculotemporal .

— Inferior demtal

] D branches

f\, ’.'.ij— Mentaln.

Linguain 1 {in mental
" foramen)

™
y
Infenor alvectarn. S "
—
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Trigeminal neuralgia

» Compression, degeneration or inflammation of the 5th
cranial nerve may result in a condition called trigeminal
neuralgia or tic douloureux.

» This condition is characterized by recurring episodes of
intense stabbing, sever, excoriating pain radiating from
the angle of the jaw along one or more branches of the
trigeminal nerve on one side.

» Usually involves maxillary & mandibular branches, rarely
in the ophthalmic division.

» Usually above 50 years and more in females.

» Can result from a redundant loop of superior cerebellar
artery.

» Surgery is the treatment of choice.




FACIAL NERVE

Mixed ( Motor, Special sensory & Parasympathetic)

1- Special visceral afferent: carrying taste sensation from
anterior 2/3 of the tongue.

2- Special visceral efferent: supplying muscles developed
FIBERS ==
from the 2nd pharyngeal arch.

3- General visceral efferent: parasympathetic secretory
fibers to submandibular, sublingual, lacrimal, nasal &
palatine glands.

Special visceral | Nucleus solitarius: receives taste from
afferent: the anterior 2/3 of tongue.

Motor nucleus of facial nerve: supplies:
NUCLEI Special visceral | Muscles of the face, Muscles of the scalp,
efferent: Posterior belly of digastric, Stylohyoid,

Th [] i [
FEE NUCIEL Platysma, Stapedius & muscle of auricle

Superior salivatory nucleus: sends

General visceral | preganglionic parasympathetic secretory
efferent: fibers to Sublingual, Submandibular,

Lacrimal, Nasal & Palatine glands.

+* Emerges from the cerebellopontine angle (common
place to Infected tumor) by 2 roots:
1- Medial motor root: contains motor fibers.
2- Lateral root (nervous intermedius): contains
parasympathetic & taste fibers.
+»* Passes through internal acoustic meatus with VIII
cranial nerve to inner ear where it runs in facial canal.
+»» Emerges from the stylomastoid foramen and give 2
branches.
+** enters the parotid gland where its gives 5 branches.
(The most superficial structure within parotid gland)

COURSE




Lacrimal gland

Mucous membranes
of nasal and oral
cavities

Palate

CA A

Anterior two-thirds
of the tongue

Sublingual gland

12 Component fibres of the facial nerve and their
Iral distribution.

e
&

Submandibular gland

Pterygopalatine
ganglion

Superior

salivatory

= —— nucleus

e

e
Geniculate
ganglion
P T—
—
Chorda
Submandibular tympani

ganglion

To facial muscles 4——/

©
‘; @

\

Abducens nucleus

Fourth ventricle

Facial nucleus

ucleus solitar_=

To stapedius muscle

Stylomastoid foramen

Pons

Abducent
Nnucleus

Superior
salivatory
nucleus

Facial

nucleus

Nervus

intermedius

Geniculate
ganglion

Styvlomastoid
foramen

Nucleus
of solitary
tract

2

3
3
-

Internal acoustic meatus
™~ -
Facial n. » Geniculate

(CN Vi) N ganglion
Stape- \\
dial n. N\

~ R

/
Facial
canal

Posterior
auricular n.

Hiatus of canal for
greater petrosal n.

Chorda
tympani

Stvlo-
mastoid
foramen

L

Stylohyoid

Trigeminal
ganglion

CN Vv,
_CN WV,
s TEINA
Greater

Tympanic

Petro-
tympanic
fissure

Lingual n.

Digastric
(posterior belly)

membrane

petrosal n.

Pterygo-

palatine
ganglion
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BRANCHES OF FACIAL NERVE

= |n facial canal:

1- Greater petrosal nerve: carries preganglionic

parasympathetic fibers to lacrimal, nasal & palatine
glands.

2- Chorda tympani: carries:

A) Preganglionic parasympathetic fibers to
submandibular & sublingual salivary glands.

B) Taste fibers from anterior 2/3rd of the tongue.
3- Nerve to stapedius.

N.B.: Geniculate ganglion: contains cell bodies of

neurones carrying taste sensations from anterior
2/3 of tongue.

Internal acoustic meatus

Facial n. I Geniculate Hiatus of canal for Trigeminal
) (CN Vi) ganglion greater petrosal n. ganglion
St_ape— CN V.
dial n. = - 1
> = _— e = = CN WV,
— > _ CNV,
=
= Greater
- | petrosal n.
A3 =
-

I — Tympanic
—=4 membrane

L Im N

- = T~ Petro- Pterygo-

e ‘ Chordav l tympanic palatine

== _tympanti | fissure ganglion
= - S —— .

—— = = 8]

= ~— Stvylo- = - Lingual n.

mastoid L
foramen

— Stylohyoid

Posterior

\%, = 5% ’!:Q\-» Di .
. S = gastric
auricular n. y“"? (posterior belly)
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= Just as it emerges from the

stylomastoid foramen it gives:
1- Posterior auricular: to occipitofrontalis muscle.
2- Muscular branches to posterior belly of digastric &
stylohyoid.

= Inside parotid gland:
Gives 5 terminal motor _branches:
Temporal, Zygomatic, Buccal, Mandibular &

Cervical.
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Bell’s Palsy

» Damage of the facial nerve results in paralysis of muscles
of facial expressions : Facial (Bell’s) palsy; lower motor

neuron lesion (whole face affected).
* NB. In upper motor neuron lesion (upper face is intact) .

» Faceis distorted:

= Drooping of lower eyelid,

= Sagging of mouth angle,

= Dribbling of saliva,

= Loss of facial expressions,

= Loss of chewing,

= Loss of blowing,

= Loss of sucking,

= Unable to show teeth or close the eye on that side.

~Precentral

Cortico-nuclear
fibers
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SUMMARY

Both trigeminal & facial nerves are mixed.

Nuclei of trigeminal nerve are found in midbrain, pons
&E medulla. They are of the general somatic afferent &
special visceral efferent types.

> The trigeminal nerve emerges from the pons and
divides into: ophthalmic, maxillary & mandibular
divisions that receive sensory supply from the face
(with an exception of a small area over ramus of
mandible).

~ All motor fibers are included in the mandibular division
& supply muscles of mastication.

VY

SUMMARY

»~ Nuclei of facial nerve are found in pons. They are of the
special visceral afferent & efferent types, as well as
general visceral efferent type.

» The facial nerve emerges from the cerebellopontine
angle, gives motor fibers to muscles of facial expression,
secretory fibers to submandibular, sublingual, lacrimal,
nasal & palatine glands & receives taste fibers from
anterior 2/3 of tongue.

N
ol
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1-Which one of these nucli is responsible for receiving the touch from face
and scalp ?

A) mecencephalic
B) Main sensory nuclei
C) principle sensory

2-Which one of these is a muscle of mastication ?
A) mylohyoid

B) tensor palati

C) masseter

3-Which one Occupies a depression in the middle cranial fossa ?
A) trigeminal motor nucleus

B) trigeminal ganglion

C) none of them

4-Axons of cells of motor nucleus join only the......
A) Opthalamic

B) mandibular

C) maxillary

5-General sensations from anterior 2/3 the of tongue comes from ....
A) trigeminal>>mandibular>>lingual

B) trigeminal>>maxillary>>lingual

C) fascial>>lingual
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6-Recurring episodes of intense stabbing along a branch called......
A) anosomia

B) trigeminal nuerolgia

C) both

7-Which one of these is feature of the Bell’s Palsy ?
A) stabbing pain

B) dropping of lower eyelid

C) none of them

8-Fascial nerve emerges from witch Foramen ?
A) Stylomastiod

B) maxillary

C) Stylohyoid

9-Which one emerges from Cerebellopontine angle ?
A) Trigemonal

B) Fascial

C) none of them

10-Muscles developed from the 2" pharyngeal arch from ?
A) Special visceral afferent
B) Special visceral efferent
C) General visceral efferent

11-Taste sensations from anterior 2/3 the of tongue comes from ....
A) Special visceral afferent
B) Special visceral efferent
C) General visceral efferent

12- Lower motor neuron lesion will cause ?
A) 7th nerve injury
B) 5th nerve injury
C) 8th nerve injury
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13-Which one of these nucli is responsible for receiving the
proprioceptive fibers from muscles of mastication ?

A) mecencephalic
B) spinal
C) principle sensory

14-Stimulation of which of the following nerves could lead to salivation and
lacrimation?

A) Fascial

B) Trigeminal

C) VAGUS

15-Lesion of mandibular nerve may result in :

A) Loss of lacrimation

B) Loss of sensory supply to the upper teeth

C) Loss of general sensation of anterior2|3 of tongue

Q Ans
1 B
2 C
3 B
4 B
5 A
6 B
7 B
8 A
9 B
10 B
11 A
12 A
13 A
14 A
15 C

GOO0D LUCK
Anatomy Team Leaders:

S Fahad AlShayhan & Eman AL-Bediea.
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