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1. Outline the components of trigeminal system.

2. Describe trigeminal ganglion.

3. Explain trigeminal nerve anatomy, including beginning, terminal branches and
distribution of each one.
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1. Components of trigeminal system.

2. Anatomy of trigeminal ganglion.

3. Beginning & terminal branches of trigeminal nerve & distribution of each one.
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Trigeminal nerve (CN V)

Superior orbital fissure

*|s the fifth cranial S

Trigeminal {semilunar

y or gassenan) ganglion
n e rve ] Trigeminal nerve (V)
: Pons
- = - — r‘ : / Maxillary division (Vz)
: ‘ = Ve Mandibular division (V.;)
) p ‘\ Foramen ovale
Infraorbital — -
n e rve . nerve ¥/ TN Foramen rotundum

Supetrior —— — Anterior trunk to
alveolar A, \ > ‘ chewing muscles
- nerves Vv v7zzsadllk ‘ 7
[ ] T F VAN A g2
» Type: mixed
. eV ) /
o= ' Temporalis
( t & _— %/ muscle [ .
SENsory, motor R
y’ alveolar N Mok < w
. i L pterygoid -
t h t m— muscle -
Parasympatnetic). : st 1
muscle

Anterior belly of —//

digastric muscle
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* The trigeminal nerve supply the
derivatives of the 1st pharyngeal ©phthalmic
arch (4 muscles of mastication, "o oo
anterior belly of the digastric and
mylohyoid, tensor palate and

tensor tympant)..

1. Sensory: The three terminal Maxillary
nerve (V2)

branches of CN V Innervate the Ly i

skin, mucous membranes and Mandibular |
sinuses of the face. nerve (V3) Nl
sensory & motor ( mived.)
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2. IMOtOr: only the mandibular branch of CN V has motor fibers.

4 It innervates the muscles of mastication: medial pterygoid, lateral pterygoid, masseter
and temporalis. MCQ

It also supplies 1st pharyngeal arch muscles: anterior belly of digastric, mylohyoid,
tensor palati and tensor tympani. e T
- ) Z parasympathetic sols s Il
3. Parasympathetic Supply: The post-ganglionic neurons of
parasympathetic ganglia travel with branches of the trigeminal nerve.

(Note that CN V i1s NOT part of the cranial outflow of PNS supply)
— M. N U e
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1. I\/Iesencephallc nucleus

__~|Mesencephalic nucleus
Principle sensory

> In midbrain. Midbrain

> |s the first-order neuron for ,,,, | P am
proprioception or (kinesthesia) T\,g
from the muscles of the headM P Tngemmal
eauilla ‘|| ", I
and from the o
temporomandibular joint ,
Spinal R
nucleus ‘:‘\{\ifj teacnmeana
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2. Main sensory nucleus

= principle nucleus Midbrain

'n}wm\‘phalic nucleus
> It mediateS trwemmal\;i;ioi | :
dlSCrlmlnatlve tOUCh ingeminal nerve %

and pressure Y

» In upper pons.

spinal nucleus of V

sensations from the Medulla
same side of the face
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3. Splnal nucleus

1~ Mesencephalic nucleus
Principle sensory

» |n upper pons, medulla down |
to C2 segment of spinal cord.

(pain and temperature). "\ T\VZZ
» It mediates pain and o Trigemina
- ‘t. | ganglion
temperature sensations from the Y
same side of the face Spinal o
nucleus ,i\gj, teachmeana
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» |In upper pons.

» Forms the motor root of the trigeminal s
nerve. Motor nucleus —

» It supplies muscles of the 1st pharyngeal
arch (4 muscles of mastication, anterior belly .. ..o
of the digastric and mylohyoid, tensor palate =

Trigeminal
ganglion

Spinal nucleus

and tensor tympant). )
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Trigeminal Ganglion | =i b s o5
8yl

Motor Nucleus of Trigeminal Nerve

“'Posterior
“Cranial fossa Medulla

/ Sensory
.h Mesencephalic Nucleus|nyclei of
Main sensory Nucleus Trigeminal

Spinal Cord Spinal Nucleus Nerve

MCQ : Which part of trigeminal is mixed 7 Mandibular
—MCQ : The largest eranial nerve is 7 Trigeminal

- o) e e—— v poermedicE@@mansnu.edu.e




Otactory bulb Olacory nerves (fila)
collactively comprising
o olfactory naerve (CN 1)
cerebral fissure Oractory trac!
Tompornal pole
Laotoml
sulcus (fissure)
Optie nerve (CN 1)
Optic tract
Infurdibulum Oculomotor nerve (CN 11}

Trochieat nerve (CN 1Y)

[Mdtran |

Sensory root | Trigaminal

Pons Motor root neve (CN V)

Middie cerebellar pducent nerve (LN v

peduncie Facial narve (GN VI

Junction of pons Intormediate nerve

ond medulia Vestoulocochear nerve (CN VI

Chomoud plaxus of Gossopharyngeal

am vantncie nerve (CN IX)

Lateral recoss of

4t vonincle I
IModulln }

Hypoglossal

nerve (CN XIN

—— Spinal accessory [P
Mzs lc«cmum nerve (GN X1 =1 =1




Foramen of the skull in rela’flon To trigeminal sgoy daions Jl I

Trigeminal Nerve  General sensory

Trigeminal Nudleus

principal ! -. 9
spinal l superior orbital fissure
mescencephalic
I ’ ' Maxillary N. | 9
I foramen rotundum

[F =

Trigeminal Motor Nucleus foramen ovale

Trigeminal Nerve Branchidal Motor

—_—
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Trigeminal

 In the middle cranial fossa, ganglion &
the sensory root expands Into e
the trigeminal ganglion

* The trigeminal ganglion lies —
within a pouch of dura mater =L
called Cavum trigeminale).

* Divided into 3 branches which O\ S
travel through the cavernous _
. Facial nerve AN,

* The motor root of the er”
trigeminal nerve Is situated ~ tymeani
below the sensory ganglion

~MCQ : Which dural fold cover trigeminal : Cavum trigeminale

Sensory root
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Extracranlal Course

1. Ophthalmic nerve: exiting the cranium
via the . MCQ .

2. Maxillary nerve: exiting the cranium via L
the foramen rotundum. MCQ

/{,

3. The mandibular nerve: exits via the |-

foramen ovale entering the infra-temporal MCQ
fossa.

Note: the motor root passes inferiorly to the
sensory root. Its fibers are only distributed to
the mandibular division.
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The trigeminal ganglion
gives rise to 3 divisions:
1. Ophthalmic (V1)
2. Maxillary (V2)

3. Mandibular (V3)
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Ophthalmic Nerve
V1
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Ophthalmic nerve -V1

Superior oblique
Supratrochlear nerve

* Superior and smallest division. == SRR
» Type: Sensory Nerve LN
+ Passes forward in the lateral wall £ 48 0
of the cavernous sinus, below

the oculomotor and trochlear
nerves.

Ophthalmic
nerve [V,]
C N Lateral
— —_ - L3 —
M N u AalgBaltl Aladlowe - Gucesr Adsdae - gule 15 Adlaie - 4 ‘.’ ‘
/ 2 5 aaaaaaaaaaaaaaaaaaaaaaaa d?’?ﬁé’k&&ﬁéﬁﬁ:{sf::::: gggg II ‘ 1\ 23




nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

‘Ophtalmic nerve (V1)

SAQ : Enumerate branches of ophthalmic nerve ?

Cavernous sinus — sup. orbital fissure— orbit

Branches:
1. Frontal n: skin of forehead.

2. Lacrimal n.: lacrimal gland (sensory fibers) * upper eyelid

3. Nasociliary n.: eye, nasal cavity, dorsal part of the nose

—
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=MCQ : Which cranial nerve is releated to clllary gangllon 7 Oceulomotor nerve%
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Before entering the orbit by the superior orbital fissure, it divides

Into
Lidn o) G LI Ll
[ cllells agule alais)
Lacrimal Nasocilliary Frontal
(smallest) (intermediate) (largest)
K N K A K
Internal  External Supra Supra
Glandular palpebral nasal nasal Trochlear  Orbital
Anterior \
ethmoidal ¢
1. communicating 2.Long 3. Infra 4. Posterior
branch to ciliary  ciliary  Trochlear Ethmoidal
ﬁan lion
MS oy Bort e o G B e G e oo = E'
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Maxillary Nerve
V2

== —1
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Maxﬂlary Nerve -\V/?2

e It IS Intermediate

division of trigeminal
Nnerve. Longest branch

* Type: Whole sensory:.

* _eaves the cranium
through foraman
rotandum, whichis
located In the greater |
wing of sphenoid bone. *

4 |
M. N U e e s e oo O
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Once outside the cranium, it crosses the uppermost part of the pterygopalatine fossa

(between the pterygoid plates and the palatine bone)
As it crosses the pterygopalatine fossa it gives of branches

>
_ ] _ Infra-orbital n. \ Zygomaticofacial br.
Sphenopalatlne gangllon ZngmatIC branches Zygomatic n. 1 ‘ ru-oo:):ou roramen

|

Foramen rotung ; Inf.

. palpebral,

- nasal, &

sup. labial

brs

----Ant.
sup.
alveolar
br.

- Middle
sup.
alveolar

Superior dental plexus br.

Posterior superior alveolar nerve
(PSA)

|
|
|
0
U

Type R MCQ : Which cranial nerve is releated to
maxillary sinus 7 Maxillary nerve
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[maxillaJ! o oaloft

. / Ld
- : ot =B
-
- '._- . ".
A

Infraorbital nerve
emerging from_infraorbi
1.' -~ en \

-
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Zygomaticotemporal br.

* |t enters the orbit through the '\ Iygomaticofacial br.

e S Sy ¢ Y sk
inferior orbital fissure. JAREE § e "l' :°’°"“’“
| nt.

|

_ palpebral,
- nasal, &

sup. labial
brs

Foramen rotundum

* The infraorbital nerve runs
forwards on the floor of the
orbit in infraorbital groove -

Trigeminal ganglion

. : Pte lati lion” —~--Ant.
infraorbital canal > PR o
infraorbital foramen = the Post. ‘sUp.- - alveolar
i i alveolar brs br.
face supplying the skin of the ~ Middle
face, nose, lower eyelid and AP
] aiveolar
upper lip. Superior dental plexus br.

—
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1- Pescribe alveolar nerve ?

Maxillary
A) Three superior alveolar from maxillary ( Anterior superior

N erve alveolar , Middle superior alveolar & posterior superior alveolar ) &
7 ) One inferior alveolar from mandibular

2- Ptryqgopalatine ganglion (Sphenopalatine ganglion) is suspended
from the ganglionic branch of the maxillary nerve.

O branches]! ;e Jlawa i JI& 5Sull #
|

Infraorbital F
Canal ace

Cranial

Cavity Pterygopalatin

fossa

Lot ho
Sphenopalatine gangliovuli
Facial nerveJ! 3.,k ;e lacrimalJl sias o

Posterior Middle Anterior .
Meningeal Ganglionic Zygomatic Superior Superior Superior Palpebral Nasal Slll.pl(:!‘“l)r
I " 0 Alveolar Alveolar =8 Alveolar - r abial |
3/8/2025 ) - ry Shata ) ) )
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Maxillary nerve
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SAQ : Pescribe exit of maxillary?

N

A) foraman rotandum — Pteryqgopalatine fossa

’
\ ‘)_'t
r. Fekry Shata

- e [ ] ] e
— infraorbital canal — infraorbital foramen
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Mandibular Nerve
V3

== —1
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Mandibular Nerve - V3

“*A small motor root
passes under the ganglion
to unite with the sensory
root just outside the skull.

“*A Large Sensory root:
Arises from trigeminal
ganglia in middle cranial

fossa. Trigeminal'g
-_— —

R
Mandibular nerve
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Passes through foramen
ovale to infratemporal
fossa. MCQ *+ OSPE

l|
k‘{ EUE
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DIVISIOnS

* The mandibular
nerve then divides
Into a small anterior
and large posterior
trunk.

-
M N u wumw—uz&,u ,,,u-15:.a.|..a.--._z.|.’\......l‘e.xu3.,_,.|-.l
/872025 edu.




Branches s =i

Nerve to medial pterygoid
Tr n k . Anterior and paosterior Deep. . . = -~
U - temporal nerves Auriculotemporal

L ™
N nerve

Nerveto J
ateral eg/ggeal \\

1. Meningeal branch LY
!

2. Nerve to medial pterygoid muscle P - Seoi 'I\&fﬁch’# _
Anterior Division: puccelngive oo i PR

1. Temporal nerves i @ ';?b"‘.
2. Nerve to lateral Pterygoid muscle | ‘ ' | - Ciadl
3. Nerve to Messeter muscle ferior

“alveolar
4. Buccal nerve (only Sensory nerve)
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all _o 0\,

Posterior Division:

1. Auriculotemporal nerve
2. Inferior alveolar nerve
3. Lingua| nerve auriculotemp. n.

MCQ : lingual nerve arises from :
posterior division inf. alveolar n.

(e 2ol @l

—_— =
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motor ¥, sensory «csis braches J/ le <,

Sensory
root

Z = meningeal branch

|
Nervus spinosus>

Auriculotemporal n>
Lingual n. >

LLAN. %w

<To medial pterygoid

n. To lateral pterygoid

< n. To masseter
< Deep temporal n.

N‘Q% bUCCa| EEEEEEEEEEEESR EEEEEEEEEEEEEEEEEEENN

~—— n. To mylohoid

=
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Posterior
division

Lingual nerve & T , S
Submandibular ganglion . H¥ —
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al pterygoid muscle

Mandibular
nerve

Otic ganglion

Asalal wviaw sl asgall



NueleiJ! aas Jl5es anl S0
_GANGLIA _
ASS ITH
TRIG




0
n ML a
/, / %’ i
(.mnu)
e

- Connected with nasocilliary nerve
- Responsible for accommodation through oculomotor nerve McQ

CAVERNOUS Superior ORBIT EYE
SINUS orbital
ﬂsE}re Ciliary ganglion
@Ophthalmic nr'-;""// Nasociliary n. / ol e Slary necyes
=~ = Sympathetic
’ / \ e fibers
Carotid . ;/_f : root ' \’ \;___ S:QI\GOI'Y
PlOmS “  Sympathetic roc " ciliary nerves fitiers

Q____ — — ,Parasympathetic
- fibers

MCQ : Ciliary ganglion releated 1‘0 which cramal nerve 7 Occulomotor
“MCQ : Ciliary ganglion suspended to 7 Ophthalmic nerve 7]
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2. PTERYGOPALATINE

= Sphenoplatine ganglia

- Connected to maxillary McQ
nerve In infratemporal fossa

- Secretomotor fibers to lacrimal
gland through Facial nerve

‘\}

/i'sl L B \“ |
MCQ : Which ganglia releated to ( maxillary - Facial ) 72 Sphenopalatine ‘
MCQ : Which of the followmg ganglia is related to maxullary nerve? P’rerlgopala’rme -

? HZ&S B W4 international Coastal Road d15i£ owa§6§rlct - Gamasa City - Dakahlia Governorate
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3. OTIC GANGLION

- Lies deep to the trunk of mandibular nerve.

- Secretomotor fibers to parotid gland through glossopharyngeal nerve MCQ

Mandibular n.

-

Tympanic n.

1
Avuriculotemporal n. Middle N. to med.
Suip (to parotid gid) meningeal a. pterygoid

cervical a.

— MCQ : Which of the following ganglia is related to mandibular nerve? Otic
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4. Submandlbular

Branch of mandibular
|/ RERAEMIEW POSTEROR Dmclow| | ANDMUSCLE

FORAMEN OVALE

- Related to lingual nerve, rest
on hyoglossus. Sy

Supplies posterior ganglionic =5 w N .
- Secretomotor fibres to e S L
submandibular and sublingual = e«

gland through Facial. o

MCQ : Which ganglia releated to facial ? e oL R
Submandibular & Sphenopalatine e e =

nnnnnnnnnnnnn




Submandibular ganglion
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» Paralysis of

fﬁbsent corneal reflex: no blink]

m USC I eS Of in response to vigorous poking

- . Maxillary branch
mastication on — -
the same side of N

the head. y i
> Loss of all -

Loss of masseter and termporalis muscle

Se nsati O nS O n th e [tone will lead to a hollow scooped-out
i appearance of the affected face

same side of the

face . \

Mandibular branch

nnnnnnnnnnnn
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Trigeminal Neuralgia
Fothergill’s disease

- Tic douloureux (painful jerking-
uncontrollable facial twitching caused by
the pain)

- Sudden, usually unilateral, severe, brief,
stabbing, recurring pain in the distribution of
one or more branches of trigeminal nerve.

- Mean age: 50 y onwards
- Female predominance

nnnnnnnnnnnn

— =
Aalgdall Aladlowe - duaas Adsae - gule 15 Adlaie - lobewdl Joalsl B >lall
llllllllllllllllllllllllll - 151 of Ma istrict - Gamasa City - Dakahlia Governorate
/872025 droEeknsshata




Wl ) gt | dettlr - bl | dalS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

Provocated by stimuli like:
1. Touching to face at particular site
2. Chewing
3. Speaking
4. Brushing
5. Shaving
6. Washing the face

The characteristic of the disorder being that the attacks
do not occur during sleep.

-
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1. Paralysis of muscles of mastication on the same side of the head Is

caused by lesion of which cranial nerve?

A. 3
B 5th
C. 7th
D. 9t
E. 11th

Answer: B
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2. Which of the following ganglia is related to lingual
nerve?

A.Ciliary

B.Submandibular
C.Pterygopalatine

D.Otic

E.Geniculate Answer: B




« Oxford Handbook of Clinical Medicine (3rd edition).
« Gray’s anatomy for students

« The Clinical Practice Of Neurological and Neurosurgical
Nursing Fourth Edition.
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