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Rhomboid
Fossa

Mammillary body

Trochlear nerve
Trigeminal ganglion
Ophthalmic division of V

Maxillary division of V

Trigeminal motor root %
K

Mandibular division of V

Edinger-Westphal
nucleus

Level of superior
colliculus
Oculomotor
o nucleus
Level of inferior
colliculus Trochlear nucleus

Motor nucleus (CN V)

Mesencephalic Abducens nucleus

nucleus (CN V)

Main sensory
nucleus (CN V)

Superior salivatory
nucleus

Facial nucleus
Spinal nucleus (CN V)

Inferior salivatory
nucleus

Hypoglossal
nucleus

Dorsal motor
nucleus (CN X)

Nucleus ambiguus

Nucleus of
solitary tract

Spinal accessory
nucleus

Oculomotor nerve

Edinger-Westphal preganglionic nucleus

Oculomotor nucleus

Mesencephalic nucleus

Trochlear nucleus

Principal sensory nucleus

Trigeminal motor nucleus

5 Abducens nucleus

Internal genu of the facial nerve
Superior salivatory nucleus

q

Spinal trigeminal nucleus, pars oralis

Facial motor nucleus

Inferior salivatory nucleus

Abducens nerve
Solitary nucleus (and tract)

Facial (and intermediate) nerve
. Dorsal motor vagal nucleus
Vestibulocochlear nerve

Glossopharyngeal nerve Nucleus ambiguus

Hypoglossal nucleus

Vagus nerve
Solitary nucleus (and tract)

Hypoglossal nerve ) . . .
Spinal trigeminal nucleus, pars caudalis

Accessory nerve

Substantia gelatinosa (spinal lamina I1)
Accessory nucleus



Ganglia

Ciliary ganglion

Otic ganglion

\ , 4 \ 2
Submandibular ganglion S e

: T Pterygopalatine ganglion



Ganglia

GANGLIA

3 TYPES OF GANGLIA

Central Peripheral
+
Sensory
Central Peripheral
| ! ﬁ |
—"'.f i jﬁympatheiic
— Sympathetic
Central Peripheral

—f » Sensory

Parasympathetic
o w |

Sensory
root

Sympathetic __ *
root

SENSORY GANGLION has cell bodies only

and NO synapses Examples:
e Posterior (dorsal) root

e Trigeminal e Glossopharyngeal
® Geniculate o Vagal

SYMPATHETIC GANGLION has either a synapse
or a fibre passing through it to synapse later.
Examples: e Sympathetic chain
® Sympathetic peripheral ganglia
(coeliac, renal, superior mesenteric)

PARASYMPATHETIC GANGLION has
parasympathetic nerves synapsing and both a
somatic sensory and a sympathetic nerve passing

N Parasympathetic through it. Examples: e Ciliary

e Ptergopalatine
e Submandibular
e (Otic



Ciliary Ganglion

Sensory root
Nasociliary nerve
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N\

(motor) root —-7// X
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Oculomotor nerve [Ill]

Ciliary
ganglion

Sensory fibers
Sympathetic fibers

Long ciliary nerve

Parasympathetic preganglionic fibers
Parasympathetic postganglionic fibers
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pupil
Nerve Pathway & Muscles

Parasympathetic Ciliary 10 Ghary muscie
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Nerve
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Ganglion Cord

Dilation (Sympathetic)
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Pterygopalatine Ganglion

Pterygopalatine nerves CNV CNVI

Lacrimal
gland Pterygopalatine / Maxillary

ganglion nerve —
> 2\—0

Superior
cervical
ganglion

m— Sympathetic preganglionic
w we == Sympathetic postganglionic
e Parasympathetic preganglionic
== w= == Parasympathetic postganglionic

Internal carotid
artery

Sensory

root =~
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Submandibular Ganglion

_ Greater petrosal nerve
Parasympathetic Chorda tympani nerve
root Trigeminal nerve (V)
Sensory
root i

Sympathetic __
root

Facial nerve (VII)
Superior salivatory
]L nucleus

Internal
carotid

Superior cervical sympathetic ganglic

Sympathetic trunk

Submandibular ganglion

SubmandlbularGanQI n Q E
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Sublingual gland

Submandibular gland ==memem  Sympathetic preganglionics
; == == w=  Sympathetic postganglionics
Facial artery === Parasympathetic preganglionics
== == == Parasympathetic postganglionics

Lingual artery



Lesser petrosaln. Otic ganglion

Otic Ganglion

Parotid gland

Parasympathetic
- y |

Sensory -ttt
Sympathetic ___ >
root

reacraus valivatory

nucleus Tympanicn. - Auriculotemporal n.
Nerve {0 tensor tympani : piens i
S Tympanic plexus
Mandiouar nerve , ‘ Tympanic branch . i\
h
Motor root Glossopharyngeal nerve
Nerve to tensor veli palatini \
Postganglionic fibres
Otic ganglion
Sensory root 0 Sympathetic root

Nerve o medial plerygoid Auriculotemporal nerve
Sympathetic plexus along middie
Maxiliary artery

Base of mandible

External carotid artery

Medial pterygoid






Oculomotor nerve Crus cerebri

Trochlear nerve
Pons

Trigeminal nerve

Facial nerve
Abducens nerve

Pyramidal
decussation

Ventral root C1

Posterior cerebral artery
vi]
Superior cerebellar artery > N £, Posterolateral pontine artery =
]
Superolateral pontine artery Basilar artery
V2
Trigeminal arteries > Anterior inferior cerebellar artery
Q
; s v
Inferolateral pontine artery Labyrinthine artery
V3]
Posterior inferior cerebellar artery Vertebral artery
v
Artery of hypoglossal nerve Anterior spinal artery
v
1]

Internal acoustic meatus
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Optic nerve

N\

B

£
(]
8
£
o
2
—
Q.
O

Stalk of

pituitary
gland

Optic tract
Cut surface of
brain stem




Eyeball

Retina

Optic nerve (ll)

Optic chiasma

Optic tract

Lateral
geniculate
nucleus of
thalamus

Optic
radiation

Visual
cortex

Eye Optic nerve Visual cortex



Compressed optic chiasm

Optic nerve

Pituitary tumor
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aé?egme%/llvuhh System
LGN, reduced
in size

Normal LGN
dimensions



Glossopharyngeal
nerve (CN IX)

Vagus nerve (CN X)

Spinal accessory
nerve (CN XI)

LAl

Vagus n. (X) i\
/ |

Internal jugular vein

Superior ganglion of

Dorsalvagal vagus nerve
nucleus
Nucleus ambiguus
Inferior ganglion of
Superior part vagus nerve
Nucleus of the
solitary tract
Inferior part

Inferior ganglion

Pharyngeal

Jugular \’ | , .

branch foramen
Superior
laryngeal n.
Spinal nucleus

of trigeminal n.









Drugs/chemicals:
dopamine agonists,
cancer chemotherapy,
apomorphine, digoxin

Chemoreceptor | Receptors for
trigger zone dopamine
/ (CT2) (02) and
Vagus n. (X) |

‘. e serotonin

Emetic )
center (5-HT3)

Medulla

— Vagal
afferents

Nausea & Vomiting

. . Sympathetic
Spinal S p afferents
cord :

Other trigger areas:

Pharynx

Coronary arteries

Peritoneum

Bile ducts

Cortex, thalamus,
hypothalamus

Vestibular
apparatus
(motion sickness)

Gl tract

Triggers
(e.g., staphylococcal
enterotoxin)



Facial nerve

Glossopharyngeal nerve Facial nerve
Vagus nerve
Inferior ganglion of X ___ Auricular branch of the
(ugular) vagus nerve
Spinal nerve
Inferior ganglion of 1X Anastomosis uniting the
(Andersch) auricular branch of the
vagus nerve and homonym
branch of the facial nerve
" Auricular branch of the
facial nerve
Internal carotid
Internal jugular vein Occipital artery

Sympathetic nerve



Oculomotor

Oculomotor n. (lll)
Trochlear n. (IV)
Abducens n. (VI)

2

Superior oblique
(CN IV)
Superior rectus Trochlear

(eR) ‘ nucleus
p—)

Abducens
nucleus

Lateral rectus

(CNVI) Medial rectus

(CN 111

Inferior rectus
(CN 1l

Inferior oblique
(CN 1)

Common
tendinous ring

Oculomotorn.
(CN )

Trachlearn.
(CNIV)

Internal
carotid a.

Abducent n.
(CNVI)

Superior
orbital fissure



Oculomotor n. (lll), Trochlear n. (IV), Abducens n. (VI) Palsy

superior rectuz CN3 inferior obligue CN3

/_\ medial rectus CN3
lateral rectuz CN§ - . k

zuperior obliqgue CN4

inferior rectuz CNJ3

Trochlear Nerve Palsy

SRR, 8

Gaze to the right




Trigeminal n. (V)

Ophthalmic
branch (V1)

Trigeminal
nerve

Maxillary
branch (Vo)

Motor
root Sensoryroot

Superior
alveolar
Mandibular aQmnve
branch (V3)
Lingual
nerve
Inferior
alveolar .
nerve Facial nerve

Chorda
tympani



Anterior clinoid ————

process (resected) ; N

Optic nerve

Distal dural ring
Optic strut

Proximal dural ring



POSTERIOH TEMPORAL
ZVOOMATICOPACIAL
TEMPORAL DRANGH

ANTERIOR
AURICULAR

snnsonss o e Anterior
S INFRAQRBITAL

BRAMGHES
COMMUNICATING

. TO FAGIAL
posterior

auriculotemporal nerve

e masseteric nerve

deep temporal nerves

INATOR

buccal nerve

AURICULQ
TEM PG

lingual nerve

INFERIOR

Ophthalmic
nerve (V1)

Cervical
nerves

Maxillary
nerve (V2)

Mandibular
nerve (V3)

Superficial cervical plexus

Nasociliary nerve

Frontal nerve

e Lacrimal nerve

s Communication
between lacrimal
and sygomatico-
temporal nerve

e Ptevygopala«
tine ganglion

Infraorbital nerve
Buccal nerve

_Lateral prerygoid,
lower head

- - ALVEOLAR
inferior alveolar
nerve =
. MYLOHYQID LINGUAL = Maxillary nerve
mlehyuld Semilunar ganglion \\
nerve
R 4 | Motor roor .\
Trigeminal nerve ls
Sensory root
Chorda
Facial nerve o
T o
&%
J
Supratrochlear
Supraorbital
Ophthalmic Infratrochlear Vi
External nasal
Lacrimal .
Awuriculo-
pesmporal nerve
i Aiddi 3
Zygomaticotemporal s~
Zygomaticofacial Vo lexillary artery
Infraorbital Inferior
Maxillary (el merve, cut
. Medial .~
Auriculotemporal prerygoid
Buccal Va W g0 mylohyoid

Mental
Mandibular

Lomgual nerve

Focial artery

Bdmmandibular _
glamd, cut

Submandi-
bular duct

Submandibular ganglion Sublinguwal Mental nerve

wland



Trigeminal n. (V) Pressure Points
FE NN 1 P

Superior i ; 7 VA, . . .
cerebellar artery . ‘ Y] trlgenymal !
' I ganglion !
; el N.

-
superior |
cerebellar




Facial n. (VII)

Pterygopalatine Geniculate
ganglion ganglion

Greater petrosal

nerve

FACIAL
NERVE (N VII)

Posterior
auricular
branch

Stylomastoid
foramen

branches
Buccal

Chorda tympani nerve
(with mandibular
branch of NV)

Lingual branch
(with lingual nerve
of NV)

Mandibular
branch

Cervical
branch

Submandibular
ganglion



Facial nerve

Glossopharyngeal nerve Facial nerve
Vagus nerve
Inferior ganglion of X ___ Auricular branch of the
(ugular) vagus nerve
Spinal nerve
Inferior ganglion of 1X Anastomosis uniting the
(Andersch) auricular branch of the
vagus nerve and homonym
branch of the facial nerve
" Auricular branch of the
facial nerve
Internal carotid
Internal jugular vein Occipital artery

Sympathetic nerve



Facial n. (VII) Nuclei

CELL BoDES "‘?e:i _
A >
’, V /'.-. ) l\. GENICULATE :
o GANGLION d A

N

BKA\N&TtN\

MOToR NULLEUS

&GVE
SOPERIOR, SALIVAToRY
NULLEUS

CaSSA

SVA
SOLITARY
NUCLEVS



III

“Facial Cana »

Fig. 4. | e

CN VI

Pontomedullary
junction W / 2 rygopalatine

ganglion and 1o lacrimal gland
fossa

Internal acoustic
meatus

palate
- = to oral and pharyngeal
- mucosal glands
\\) from anterior 2/3rds of tongue
 Stylomastoid bmandibul to submandibular and subling
foramen ganglion salivary glands

A4

£

)

——
[P R

stk ity o
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Facial n. (VII) Distribution

STAFEPIVD

SPECIAL VISCERA L AFFERENT

SVA

TASTE
ANTER\OR %5




Facial n. (VII) Distribution

l GENERAL VISCERA L EFFERENT

aVE =7

SUBMAND BU
GANGLION

PTERYGOFALATINE
GANRGLION

VIDIAN CANA
VIDIAN NERVE

ForAMEMN
LACE RUNM
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Facial n. (VII) Palsy

Peripheral lesion

Droopy eyelid,
dry eye, of
excessive tears

twitching, or
weakness

Bilateral
innervatio

LESION

Nucleus of CN VII

Drooping corner of
(Facial nerve)

mouth, dry mouth,
impaired taste

Empty bladder 7 s S / Brow droop

Upper lid retraction —— Intercanthal
Upward traction line
fter chin a . N
after chin appears Paralytic ectropion —— \Lower limbal
line
Ptotic palpebral
malar sulcus el

and
nasojugal sulcus

Loss of
nasolabial fold



(5) Stylopharyngeus (7). ,,
Glossopharyngeal n. X )= p K
| iy | 4 g ganglion

& Palsy ‘ - ' 3 ‘ ’j.?_." ' Glossopharyngeal n.

Superior
ganglion

(CNIX)
Vagus n. (CNX)
— @
)

®

\ Branch to

carotid sinus

CN X
Pharyngeal I

branches

Carotid
sinus

Failure Deviated
to rise to left




Hypoglossal nerve

Lingual branch To tongue
of trigominal muscles

Hypoglossal n. (XII)

facial nerve

spinal accesso i
nerve ———— ‘

glossopharyngeal nerve

pharyngeal branch
of vagus

|
vagus nerve ———— | 1
s

i occipital artery
s

- ¢ emal and exteal —H '6 \ D Sviolyald Resment
0“:"')“"“"'-:.; ‘ Ansa cervicalis laryngeal nerves i\ N stylohyoid muscle
comcai (inferior root) i hyokd bone
Ansa cervicalis
(superior root)
internal jugular vein thyroid cartilage
Omohyoid muscle
Sternothyrod muscle (nfercr bally)

common carotid artery



Nucleus ambiguus

Vagus (X) nerve

Spinal root of
accessory nerve

Foramen magnum

Cranial root of accessory nerve
(joins vagus nerve to supply
muscles of larynx — except
cricothyroid — via recurrent
laryngeal nerve)

Jugular foramen

Superior ganglion of vagus nerve
Accessory (XI) nerve

Internal branch of accessory nerve
Inferior ganglion of vagus nerve
1st spinal nerve (C1)

2nd spinal nerve (C2)

External branch of accessory nerve
(to sternocleidomastoid and trapezius muscles)

Sternocleidomastoid muscle
3rd spinal nerve (C3)
4th spinal nerve (C4)

Trapezius muscle

Motor fibers

Proprioceptive fibers ‘4 TJ&’;
8/



Accessory n. (X1)& Palsy
JuguuarJ‘j

foramen

Cranial root of XlI

Vagus nerve

Accessory nerve (XI)

Foramen

magnum Spinal root of XI

.Y

e =

Sternocleidomastoid
muscle

Spinal nerves
C3 and C4

[

- e

Trapezius muscle

Vagus nerve
Mucleus

ambiguus

in medulla
Jugular
foramen
Foramen
magnum

muscles  ramus of
of larynx  accessory
| pharynx nerve

ventral hom of spinal
cord segments C1-C5

|

|
e
N

| | Accessory nucleus in
i

To trapezius and External ramus -
sternocleidomastoid of ACoBRSSOny
muscles nerve



Internal jugular Vein

CNIX

CN X

Spenal
Roals

Jugular canal in
petrous temporal bone o
Glomus

CNIX jugulare
CN X tumor
CN XI Jugular vein (cut)

and foramen

Figure X—12 Tumor of the glomus cells of the jugular bulb
compressing cranial nerves IX, X, and Xl (lateral view showing
cut jugular foramen).



Ask before being Asked !




