Red nucleus

q oI Cereuendr peauncies
Superior colliculus

Cerebral aqueduct
Rounded mass of gray Central gray matter

matter Trigeminal lemniscus ) T Mesencephalic nucleus

i erebr Soi i of Iﬁgemmal nerve
. " f . ™ =\ nerve

, | e | Ry Medial longitudinal
nigra Temporom:g:’tme : : Gk
10ers

Reddish blue(vascularity Reticular formation
& iron containing

pigment)

Red nucleus

Corticospinal and Substantia nigra

. .
Afferents from: cerebral e e
cortex,cerebellum,substa

ntia nigra, thalamic

nuclei, spinal cord Frontopontine fibers

Decussation of
rubrospinal tracts

Oculomotor nerve

Efferent to: spinal cord,
reticular formation.
thalamus and substantia
nigra

involved in motor
coordination.



Crus cerebri

e Corticospinal &
corticonuclear
fibers (middle)

* Frontopontine
fibers (medial)

* Temporopontine
fibers (lateral)

these descending
tracts connect the
cerebral cortex with
spinal cord, cranial
nerves nuclei, pons
& cerebellum

corticonuclear fibers

Trochlear nerve

Inferior colliculus

Cerebral aqueduct containing
cerebrospinal fluid

Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Mucleus of trochlear nerve
Trigeminal lemniscus

Tegmentum

Spinal lemniscus

Medial lemniscus

Temporoponting
fibers

Medial longitudinal
fasciculus
Region of reticular
formation
Corticospinal and

; corticonuclear fibers
Substantia nigra Interpeduncular fossa ~ Frontopontine Decussation of superior
fibers cerebellar peduncles

Superior colliculus
Cerebral aqueduct
Central gray matter

Crus cerebri

Mesencephalic nucleus
of trigeminal nerve
Mucleus of oculomotor
nerve

Medial longitudinal
fasciculus

Trigeminal lemniscus

Spinal lemniscus
Medial lemniscus

Temporoponting
fibars

Reticular formation

Red nucleus

Corticospinal and Substantia nigra

Decussation of
rubrospinal tracts

Oculomotor nerve

Frontopontine fibers



Level at superior colliculus

Superior colliculus

Occulomotor nucleus

(posterior to MLF) g o SUDBMFW;T("EEZ'”' o tei
Occulomotor n emerges -
through red nucleus ; | Central gray matter

Edin ge r-West P hal Trigeminal lemniscus _ ' "1—— r'isﬁ;mgﬂi; rILtJecleus
nucleus RETRCS | \ .. Nucleus of oculomotor
pretectal nucleus: close  Medallemniscus "e“':led o
to the lateral part of the T°"‘°°'°P‘~:L‘L"r§ e
superior colliculus.

Reticular formation

MLF Red nucleus
Medial , trigeminal, Cortoospinaland Substantia nigra
spinal leminiscus (no orticonucioar fbers :

. . Decussation of
lateral leminiscus) rubrospinal tracts
Red nucleus Oculomotor nerve
Substantia nigra Frontopontine fibers

Crus cerebri
RF



Substantia nigra

Large motor nucleus

is @ brain structure
located in the midbrain
plays an important role in
reward, addiction, and
movement.

Substantia nigra is Latin
for "black substance" due
to high levels of melanin
has connections with
basal ganglia ,cerebral
cortex

Concerned with muscle
tone

Parkinson's disease is
caused by the death of
neurons in the substantia
nigra

Trochlear nerve

Inferior colliculus

Cerebral aqueduct containing
cerebrospinal fluid

Cenfral gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Mucleus of trochlear nerve
Trigeminal lemniscus

Tegmentum

Spinal lemniscus

Medial lemniscus

Temporopontine
fibers

Medial longitudinal
fasciculus

Region of reticular
formation
Corticospinal and

I corticonuclear fibers
Frantopontine Decussation of superior
fibers cerebellar peduncles

Superior colliculus
Cerebral aqueduct
Central gray matter

Mesencephalic nucleus
of trigeminal nerve
MNucleus of oculomotor
nerve

Medial longitudinal
fasciculus

Crus cerebri

Substantia nigra Interpeduncular fossa

Trigeminal lemniscus

Spinal lemniscus
Medial lemniscus

Temporoponting
fibars

Reticular formation

Red nucleus

Corticospinal and Substantia nigra
corticonuclear fibers
Decussation of

rubrospinal tracts

Oculomotor nerve

Frontopontine fibers



Cculomotor

Trochlear

Mesencephalic
nucleus of

trigeminal

Main sensory
nucleus of
trigeminal
Mataor

nucleus of
trigeminal

Abducent

Facial

Dorsal cochlear
and vestibular
nuclei

MNucleus
ambiguus

Dorsal vagal
nucleus

Hypoglossal

Mucleus of

tractus

solitarius
Spinal nucleus
of trigeminal




Reticular Formation

Deeply placed continuous network of nerve
cells and fibers that extend from the spinal
cord through the medulla, the pons, the
midbrain, the subthalamus, the
hypothalamus, and the thalamus

Divided into three longitudinal columns:

> Median column: intermediate-size
neurons

» Medial column: large neurons
» Lateral column: small neurons

General function:
» Control of skeletal muscle
» Control of somatic and visceral sensations
» Control of the autonomic nervous system
» The reticular activating system.

e, AT T
:1_. o

o

Lateral column

e, AT
Y A Mt
R i T e Y,

g e g e it e

/ Medial column

el
o
st

Median column

e
.uat{g'.

et e A



Reticular nuclei Raphe nuclei

Reticular Formation —
In Medulla

* Raphe nuclei
» Pallidus

Gigantocellular

» Obscurus e LGS
> M d g nus Nucleus raphe

magnus (NuRaM)

* Medial medullary

. .
reticular area )\‘
Parvocellular B \ /

i \
reticular area J
» Central nucleus (PRetA) \L P e b
Lateral reticular R and obscurus (NuRaO)
Of the mEdU”a nucleus (LatRetNu) | °
and Ventrolateral = Cew;trﬁ] TédeLrJ\Is ;)f
1 reticular area medulla (CenNu
» Gigantocellular (VLRetAn

reticular nucleus

- Lateral medullary reticular area
» \Ventrolateral reticular area
» Lateral reticular nucleus
» Parvocellular nucleus



Reticular Formation 1l
In Pons A

Reticular nuclei

GigRetNu

Raphe nuclei

Raphe nuclei

Medial
lemniscus

NuRaM

Oral pontine
reticular nuclei
(OPonRetNu)

Superior
central

B

rg\/ﬁ&audal pontine

nucleus
(SupCenNu)

reticular nucleus
Nucleus raphe

> M d g nus Parabrachial nuclei:
Lateral (PNuL) \
H Medial (PNuM) ’ /
> Pontis & J‘
> Superior central %
» Dorsal B |

pontis

Medial medullary
reticular area

Parvocellular
reticular area
(PRetAr)

Gigantocellular
reticular nucleus
(GigRetNu)

» Gigantocellular
reticular nucleus A

» Caudal
» Oral

Lateral medullary reticular area
» Parvocellular nucleus
» Medial parabrachial nucleus
» Lateral parabrachial nucleus

Nucleus raphe
magnus (NuRaM)




Reticular nuclei Raphe nuclei

Reticular Formation — T —

P ° # t . \'\__\
I n M ld b rain Cuneiform (CunNu) and (L0 nzgféﬁg%gggi)

subcuneiform (SubCunNu) _-
| nuclei

Raphe nuclei

» Posterior (dorsal)
raphe nucleus:
anterior PAG

Medial medullary
reticular area

» Cuneiform nucleus

> Subcuneiform
hucleus

Participates in the ascending systems that:
« Regulate states of consciousness.

PRaNu

—f——Inferior
///—_comcwus
(I D CunNu
/’////‘ SubCunNu
Substantia Decussation of the
nigra superior cerebellar

peduncle

B

» Project to the thalamus (thalamic reticular nucleus)

Ascending fiber system is largely responsible for maintaining an alert,
wakeful state and thus forms part of the ascending reticular activating

system



Reticular Formation

*Deeply placed
posterior to the
olivary nucleus
*Widespread
connections
*Arousal of the
brain as a whole
*Reticular activating

Radiations
to cerebral
cortex

system (RAS) P B 3
Nl 3 — W Y
*Maintains - e 4
consciousness ~ Visual— W
Auditory
and alertness impulses
Reticular formation
Ascending general \ Descending
sensory tracts I"l motor projections

{touch, pain, temperature) to spinal cord




Oculomotor Coribialveitie
Nerve (lll)

Pretectal nucleus

Superior colliculus
Tectobulbar fibers

Parasympathetic nucleus
(Edinger-Westphal nucleus)
of oculomotor nerve

Cerebral aqueduct

Main motor nucleus
of oculomotor nerve

Medial longitudinal
fasciculus

Red nucleus

I

Substantia nigra '\ I

> | :
I Preganglionic
| | parasympathetic
| . fibers
Qculomotor nerve Interpeduncular fossa

* Main oculomotor nucleus
* Accessory parasympathetic nucleus (Edinger-Westphal nucleus)



Dptic chiasm

e

ABDUCENS [
NERVE (N V1)

infenor r
obligus rectis muscle Ciliary 1 ataral rectus =
miscle ganglicn muscle {cut)

Course of
occulomotor nerve

Red nucleus

Interpeduncular fossa

Middle cranial fossa in the lateral wall of the cavernous sinus (Two rami)
superior orbital fissure

OCULOMOTOR  TROCHLEAR
ORTIC NERVE (N 1l NERVE [N Iil) NERVE (M V)

T Trigeminal

rarve (W V), ol

Facial merve

i W), cut

Vestibulocochlear
mearve (VW VI, cut



Oculomotor
Nerve (Ill)

 Extrinsic muscles:

— The levator
palpebrae
superioris,
superior rectus,
medial rectus,
inferior rectus, and
inferior oblique

* Intrinsic muscles:

— The constrictor
pupillae of the iris
and ciliary muscles

e Action:

Levator
palpebrae ~

o
S
B 23 .
________ &) — Superior oblique
Lateral | T —
remui ! H\_\ T Superior rectus

/A ~1 __~ Medial rectus

/7 Constrictor pupillae

— Inferior rectus

™ Inferior oblique

e Lifting the upper eyelid; turning the eye upward, downward, and
medially; constricting the pupil; and accommodating the eye



Oculomotor

Nerve injury
Complete lesion

— All of the muscles are paralyzed
except lateral rectus and superior
oblique

— Symptoms:

External strabismus

Diplopia

Ptosis: drooping of the upper
eyelid.

The pupil is widely dilated
and nonreactive to light

Accommodation of the eye is
paralyzed.

Incomplete lesions:

e Internal ophthalmoplegia: loss of

the autonomic innervation of the Double Vision
sphincter pupillae and ciliary muscle In cases of (diabetic neuropathy), the autonomic fibers

e External ophthalmoplegia.:
paralysis of the extraocular muscles

are unaffected, whereas the nerves to the extraocular
muscles are paralyzed.



Trochlear
Nerve

Nucleus

Location

Inferior colliculus

Tectobulbar fibers from
superior colliculus
Trochlear nucleus

Medial longitudinal
fasciculus

Mesencephalic nucleus
of trigeminal nerve

Substantia nigra

Crus cerabri

e Pass posteriorly around the central gray matter
e Immediately decussates



Suparior

Supariar - OCULOMOTOR  TROCHLEAR
mqu[ﬁug&mwm f . rectus muscls ORTIC NERVE (N 1) NERVE [N Il NERVE N V]
Trachiea —__ (@ i . Optic chiasm
Levalar
palpsbras
SLDENanis muscle
Trochlear
N erve T Trigeminal
rarve [ ), cut
Facial nerve
1l i W, curt
ABDLICENS
MERVE IN VI |
gbﬂfﬂ:l?; Lataral reclus A \ L Vestibulocochlear
mischa ganglion muzcis fout) : rerve [ VI, cut
Levator
palpebrae \ﬂﬂm
° iec: 1 PEE, O
Supplies: superior A Superior oblique
obliqgue muscle Lateral

* Action: turning

the eye

downward and

laterally

rectus

Constrictor pupillae
Inferior rectus

Inferior oblique



Trochlear Nerve injury

* Symptoms:

Diplopia
Difficulty in turning the eye
downward and laterally.

Difficulty in descending
stairs

Head tilt to the side
opposite the paralsied eye
(compensatory adjustment)




Cerebral cortex

Abducent
Nerve Medial longitudinal
Nucleus fasciculus
e Location:

MNucleus of

beneath the floor abducent nerve

of the upper part Teckobulbar bers

of the fourth o e
ventricle, close to colliculus
the midline

Abducent nerve




; Suparior
CCULOMOTOR TROCHLEAR
Superiar reciles muscls OPTIC NERVE (N 1l) NERVE (N Il NEH"u"ELIT‘JE v

pbligue musch

Trochiea i Cptic chiasm

Levalar B
palpsbras

SLDENanis muscle

Course of
Abducent nerve

= Trigaminal

risrvd [ W, et
——— Facial nerve
4 it L), cut
ABDUCENS
i s SR et \ NERVE (N VI)
SITor | :
obligue L rectus muscle Ciliary Lateral rectus Yestibuwlocoochlear
muscla ganglion muscie {cut) nerve (N L), cut

> Passes anteriorly: groove between the lower border of the pons and the medulla
oblongata

» Through the cavernous sinus, below and lateral to the internal carotid artery

» Superior orbital fissure

» Supplies the lateral rectus: turning the eye laterally



Abducent Nerve injury

* Symptoms:
— Diplopia
— Difficulty in turning the
eye laterally.

— internal strabismus.
unopposed medial
rectus pulls the eyeball
medially




Trigeminal
Nerve Nuclei

Main sensory nucleus

— Posterior part of the pons
(lateral)

Motor nucleus

* Posterior part of the pons
(Medial)

Spinal nucleus

— Superiorly: main sensory
nucleus

— Inferiorly: C2 segment
Mesencephalic nucleus

— Lateral part of the gray
matter around the
cerebral agueduct

— Inferiorly main sensory
nucleus

Mesancephalic nucleus
af frigeminal nerve

Thalamus
Tregeminal

fidorain

Al

lemniscus LJ}#.‘ Jk‘—
Y

“"-u—-_,,._.-—-"'""'CE'rEbral cortex

Maotor nucleus
of trigeminal nerve

Main sensary nucleus
of trigaminal narva

Trigeminal ganglion

H-—..___ﬂ_ﬁﬁ'l’ﬁg@ﬂjiﬁﬂ' narya

Fons

Mesencephalic nucleus
of trigeminal nerve
Malar nucieus
of trigaminal nerve

Ophthalmic division
Maxillary division
Mandibutar
division
Trigeminal ganglion

Sensory rool
of trigeminal nerve

hain sensory nuclaus
of trigeminal nerve

Pons f

o Bl

i

L I
=

Medulla oblangata L

Trigeminal lemniscus

Spinal cord (52}

|‘[ | Spinal nuclaus

of trigeminal nerve

Vil Substantia gelatinosa



Thalamus

Sensory

Components

Trigeminal sensory

ganglion: (Cell

bodies)

Ascending

branches: main

sensory nucleus

Tregeminal

—
Midbrain 4

Pons

Descending
branches: spinal
nucleus

Division:
— ophthalmic inferior
part of SN

— Maxillary: middle
part of SN

— Mandibular:
superior part of SN

Medulla oblongata

Trigeminal lemniscus

Spinal cord (T2}
Touch and pressure: Main sensory nucleus

Pain and temperature: Spinal nucleus
Proprioceptive impulses from the muscles: mesencephalic nucleus

Mesencephalic nucleus
of trigeminal nerva
Molor nucieus
of rigeminal nerve

Jb!é—_

Ophthalmic division

Maxillary dvision

handibutar
division

Trigeminal ganglion

Sensory rool
of trigeminal nerve

Main sensory nucleus
ol trigeminal nerve

Spinal nuclaus
of rigeminal nerve

substantia gelatinosa



To head area of primary
somesthetic corex Mesencephalic

Propriocepton; pressura
from sockets of teeth

To muscles

Touch

Pain and
temperature




|V|Ot0r Thalamus II
|
Components S |
Motor nucleus Jermniscus ™ |!.
receives \ A J‘
— Corticonuclear '
fl b ers Midorain
— Red nucleus
— Reticular Poris
formation
— Tectum
Medulla oblongata
Supplies
— Muscles of Trigeminal lemniscus
mastication
— Tensor tympani

Spinal cord (T2}

e Tensor veli palatini
e Mylohyoid
e Anterior belly of the digastric muscle

Mesencephalic nucleus
of trigeminal nerva
Molor nucieus
of rigeminal nerve

Ophthalmic division
Maxlillary division

handibutar
division

Trigeminal ganglion

Sensory rool
of trigeminal nerve

Main sensory nucleus
of trigeminal nerve

Spinal nuclaus
of rigeminal nerve

substantia gelatinosa



Course of V

Anterior aspect of the pons

Upper surface of the apex
of the petrous bone
Trigeminal ganglion: in
Meckel cave: pouch of dura
mater
Divisions:

— Ophthalmic: superior

orbital fissure

— Maxillary: foramen
rotundum

— Mandibular: foramen
ovale




Trigaminal ganglicn

Superior orbital fissure
> ; Mesencephalic nucleus

Cavernous sinus N, f and tract
Skin of forehead and
part of scalp, cornea,

eyelid, nasal mucosa,
paranasal sinuses

Principal sensory
nucleus

. y L \‘. =~— Irigeminal motor
Proprioceptive 7 ; = nucleus
o Sm—==o , : Fibers to principal
Upper lip, skin of Trigeminal / f’ sensory nucleus
maxilla, maxillary Foramen / | ‘
tEr"lEa“lefI' rrlgusclg:g et y ' ' Spinal trigeminal
' tract
palets Foramen
ovale
Muscles innervated:
Masticatory—
i Spinal tri inal
Tensor tympani - pinal trigemina _
Tensor veli :alguni ' Fmﬂ'iﬂ‘-‘-ﬂpﬁ"’ﬂ nucleus, pars caudalis
Anterior belly of digastric g

Lower lip, skin of mandible

and chin, mandibular teeth,
lining of oral cavity, anterior
two thirds of tongue, TMJ



supratrochlear nerve
infratrochlear nerve

supraorbital
nerve

lacrimal nerve

nenve

nerye
; : temporal
zygomaticofacial [y P
L branch
2 : Zvagomatic
infraorbital nerve 7 hj;rgnch
external nasal nerve
h I buccal
u_{:u:a nerve b
great auricular nerve e
mental nerve branch
cervical branch



Facial Nerve

Nuclei
e  Main Motor Cerebral cortex
Nucleus Sl
o Deep in the hypothalamic nuclel — ;ﬁﬂnﬁg
reticular patay

Colliculus facialis
Sensory nucleus
{nucleus of tractus
solitarius)

formation of the

Nucleus of
lower part of the abducent nerve
pons

e The part of the
nucleus that
supplies

— Upper part of
the face
receives
corticonuclear
fibers from
both

hemispheres.
e lower part of the face receives only corticonuclear fibers from the

opposite cerebral hemisphere

Parasympathetic
superior salivatory
and lacrimal nuclei

Main motor nucleus

Facial nerve




Facial Nerve

Nuclei
Parasympathetic Cerebral cortex
Nuclei: S
Lo cati on: hypothalamic nuclei — Descending

autonomic

Posterolateral to pathway

i Colliculus facialis
the main motor Sensory nucleus
Nucleus of {nucleus of tractus
nucleus abducent nerve solitarius)
- superior
salivatory: Parasympathetic
. superior salivatory
receives from the and lacrimal nuclei

Main motor nucleus

hypothalamus

- Lacrimal nucleus:
receives from

— hypothalamus
(Emotional)

Facial nerve

— sensory nuclei of
the trigeminal
(reflex )



Facial Nerve
Nuclei

Sensory Nucleus:

Cerebral cortex

Location: upper

part of the Thalamus and
hypothalamic nuclei —

nucleus of the

tractus solitarius coticuius facialis

Descending
autonomic
pathway

. Sensory nucleus
Sensations of Nucleus of (nucleus of tractus
abducent nerve snli!ams)
taste

— Cell bodies in

. Parasympathetic
genlculate superior salivatory
an Iion and lacrimal nuclei
gang Main motor nucleus
— Sensory
Nucleus Facial nerve
— VPM
— Primary | -
gustatory

cortex (area
43)



Course of VII

Anterior surface
between the pon:
and the medulla
oblongata

Internal acoustic
meatus

facial canal then
laterally through
the inner ear

Motor cartex,
head regian

Carticobul bar

tract

Matar nucleus of

facial nerwve

I nter nal
acoustic meatus

Stylomastoid
foramen

saws Bilateral control to upper muscles of
facial expression (temporal and 2ygomatic
branches of facial nerve)

Contralateral control to lower muscles of l'\\

facial expression {mandibular and
buccal branches of facial nerve)




Course of VII

 Medial wall of
the tympanic
cavity
geniculate
ganglion

* Posterior wall
of the
tympanic
cavity

 Emerges from
the
stylomastoid
foramen.

)
- i ; o ) 8 _l‘ -j'.{!\-m .
e P | Area of detail & ntrum
o O e W Jemicircularcanals
P 21

1 i 1 .".'. o 1 P O | - . . b
B F O o AL e Gemiculate ganglion f }
TR A ! - &

Greater petrasal nerve

I|I -I:-rl o ] . I
I?" Rk, I;:' I::'

Facial nerve
Yestibulocochlear nerve
Internal acoustic meatus

Auditory tube

Facial nerve

Chorda tympani




greater petrosal nerve

“\,\\O

_,,a— Ereater petrnsal nerv EE
_,-"

Trigeminal ganglion

Middle cranial fossa
through the greater
petrosal foramenpterugnpalati ne ganglion

PaSSGS over Mandibular nerwve [¥3]
Foramen lacerum,
where it joins deep
pEtrosal nherve to Lingual nerwve
form the nerve to
pterygoid canal

Pterygoid canal
Pterygopalatine
gangilion

Maxillary nerve

Gemcula

\' ganglion

Palatine nerwves

__Facial
B NEvE

Chorda turpani

Submandibular ganglion

The chorda tympani nerve

e continues through the petrotympanic fissure after which it emerges from the

skull into the infratemporal fossa. It soon combines with the larger lingual
nerve (Taste Anterior 2/3 of tongue)



Superior salivatory nucleus ﬂ ( Abducens nucleus

Facial and intermediate
nerve roots

Internal genu of facial nerve

Internal acoustic meatus

Facial motor nucleus
Plerygopalatine
ganglion

Masal, palatine,

Solitary tract and

nucleus
lacrimal glands \_. /
/ Spinal trigeminal
Taste from anterior tract and nucleus
two thirds of tongue
) Geniculate
Submandibular and ganglion
sublingual salivary
glands b N
_ ) f ' Stylomastoid
Submandibular ganglion foramen
Chorda tympani :
Muscles of facial e Sian Df the extsmel —
expression and acoushic meatus

posterior digastric




Carebral cortex

Facial Nerve injury
e Location of the lesion:

e Abducent and the facial
nerves are not functioning:
lesion in the pons:

e \Vestibulocochlear and the
facial nerves are not
functioning: lesion in the
internal acoustic meatus

e Loss of taste over the
anterior two-thirds:
damaged to the chorda
tympani branch

e Upper vs lower motor neuron
injury

Main motor nuclews
of facial nerve




Bell’s Palsy

e Usually unilateral

e Lower motor neuron type of
facial paralysis.

e (Cause is not known,

e Exposure of the face to a
cold draft?

e Complication of
diabetes?

e (Can occur as a result of
tumors or AIDS?




Vestibulocochlear nerve (VIII) Corebral cortex

Thalamus

Vestibular nerve
e Conducts nerve impulses from
Fibers to oculometor, trochlear,

(inner ear) and abducent nerve nuclei

Cerebellum

» Utricle and saccule: Medial longitudinal fasciculus
orientation of the head
relative to gravity (linear
accelerations)

Interior cerebellar
peduncle

Vestibular
nuclei

» Semicircular canals:
rotational head movement = . \ |
(angular accelerations) SO D NS §—— ochlar

e Cell body in vestibular ganglioi — [ | |0 [N\ \“

(Scarpa ) in internal acoustic  vesuuiospinal tact from
lateral vestibular nucleus
meatus

Vestibular
nerve

Vestibular
ganglion

e Vestibular Nuclear Complex
> Lateral
» Superior
» Medial
» Inferior

ulricle, and saccule



Vestibulocochlear nerve (VIII) Corebral cortex

Thalamus

Cerebellum

Vestibular nerve

Fibers to oculomotor, trochlear,

o Efferent fibers from the and abducent nerve nuclel
Vestibular Nuclei Medial longitudinal fasciculus

Inferior cerebellar
peduncle

Vestibular
nuclei

> Cerebellum

» Spinal cord
(vestibulospinal tract)

» Nuclei of (lll, IV, VI)
nerves through the MLF

Vestibular
nerve

: &~ Cochlear

W i
\

Vestibular
ganglion

> Cerebral cortex:
vestibular area in the |
. Vastibulosp]nal tract from |
postcentral gyrus just ~ lateralvestioularnucleus
above the lateral fissure
via VPL of thalamus

ulricle, and saccule



Vestibulocochlear nervi i e

gyrus

Cochlear nerve

Acoustic radiation of

e Conducts nerve impulses internal capsule

from (lnner ea r) MR Inferior colliculus of midbrain
» organ of Corti in the
cocC h I ea T Nucleus of lateral lemniscus
. o o Fourth ventricle
* Cell body in spiral ganglion W
of the cochlea : 0
H |
* Cochlear Nuclei P
peduncle

> Anterior cochlear N
nucleus e

Cochlear nerve

> Posterior cochlear
n UC|EUS Spiral ganglion

of cochlea
Cochlea

Posterior nucleus of |
trapezoid body and
the superior olivary

nucleus

Vestibuiar nerve



Vestibulocochlear nerve (VIIiI)

Sarmicircuiar Facial nerve (N W[, cut
canals Vestibular Branch (N VI
VESTIBULOCOUHLEAR NERVE [N W)

s

Tympanic cavity

Ry

=

s~
" ,..'l:u" 3

Tempanic membrans Auditary tube Cochies

» Emerge from ponto-meduallry junction
» Runs laterally in the posterior cranial fossa
» Enter internal acoustic meatus




Glossopharyngeal

Nerve Nuclei

Main Motor
Nucleus

Deep in the
reticular formation
of the medulla
oblongata

superior end of the
nucleus ambiguus

receives
corticonuclear
fibers from both
cerebral
hemispheres.

supply the
stylopharyngeus
muscle

Thalamus and

hypothalmic nuclei

Medulla oblongata

Inferior olivary nucleus

LR
B

Cerebral cortex

Main motor nucleus of
glossopharyngeal nerve

Descending autonomic
pathway

Parasympathetic dorsal
molor nucleus
of vagus nerve

MNucleus of tractus
solitarius

Inferior salivatory
nucleus

Spinal nucleus of
trigeminal nerve

Superior ganglion
of glossopharyngeal
nerve

Glossopharyngeal
nerve

Inferior ganglion of

glossopharyngeal
nerve



Parasympathetic Nuclei:

Glossopharyngeal
Nerve Nuclei

Inferior salivatory ]

nucleus hypothalmic nuclei

receives afferents
from the -
hypothalamus

efferent &
preganglionic _
parasympathetic N

fibers reach the otic
ganglion through the
tympanic branch the
glossopharyngeal
nerve

Medulla oblongata

LR
o -;‘q.l'

Inferior olivary nucleus

Cerebral cortex

Descending autonomic
pathway

Parasympathetic dorsal
molor nucleus
of vagus nerve
I Nucleus of tractus
| solitarius

Inferior salivatory
| . nucleus

Spinal nucleus of
trigeminal nerve

2 o Superior ganglion
] of glossopharyngeal
nerve

) Glossopharyngeal
nerve

Inferior ganglion of

glossopharyngeal
nerve

Main motor nucleus of
glossopharyngeal nerve



Hiatus for Lesser petrosal nerve ~ Tympanic canaliculus

Rootlels of glossopharyngeal nerve
Tympanic plexus

The tympanic Lesser petrosal
plexus, and the
lesser petrosal
nerve

Superior and inferior sensory ganglia

\ :. Internal carotid artery
y External carolid artery

Stylopharyngeus
Sl =S Soft palate
W= Tonsillar branches

Middle cranial

fossa , L hen Parotid salivary | Lingual branches

gland branch # to posterior third
throught foramen of tongue
ovale to

) auriculotemporal nerve V
infratemporal i |
fossa Carotid sinus nerve |

P.ostgangllonlc R |
fibers pass to the |
parotid salivary

gland.

Carotid sinus

Common carotid artery

Pharyngeal branch



Glossopharyngeal

Nerve Nuclei

Sensory Nucleus
part of the nucleus
of the tractus
solitarius

Taste from
posterior 1/3 of
tongue

Cell body in inferior
glossopharyngeal
ganglion

Sensory nucleus
Thalamus

lower part of the
postcentral gyrus

Thalamus and

hypothalmic nuclei

&

Medulla eblongata

Inferior olivary nucleus

—'\‘-';--{\"

Cerebral cortex

Main motor nucleus of
glossopharyngeal nerve

Descending autonomic
pathway
Parasympathetic dorsal

molor nucleus
of vagus nerve

MNucleus of tractus
solitarius

Inferior salivatory
nucleus

Spinal nucleus of
trigeminal nerve

Superior ganglion
of glossopharyngeal
nerve

Glossopharyngeal
nerve

Inferior ganglion of

glossopharyngeal
nerve



Glossopharyngeal
Nerve Nuclei

Sensory Nucleus part

of the nucleus of the
tractus solitarius

Afferent impulses
from the carotid
sinus (baroreceptor)

Cell body in inferior
glossopharyngeal
ganglion

Sensory nucleus

connected to dorsal
nucleus of the vagus
nerve (carotid sinus
reflex

Thalamus and

hypothalmic nuclei

Medulla oblongata

Inferior olivary nucleus

LEA
B

.....

Main motor nucleus of
glossopharyngeal nerve

Cerebral cortex

Descending autonomic
pathway

Parasympathetic dorsal

molor nucleus

of vagus nerve
Nucleus of tractus
solitarius

Inferior salivatory
nucleus

Spinal nucleus of
trigeminal nerve

Superior ganglion
of glossopharyngeal
nerve

Glossopharyngeal

A nerve

Inferior ganglion of

glossopharyngeal
nerve



Cerebral cortex

Glossopharyngeal
Nerve Nuclei

: Descending autonomic
Common sensation s
Cell body in e Parasympathetc dore
Su pe rior hypothalmic nuclei of vagus nerve
I MNucleus of tractus

glossopharyngeal . soltarius

. Inferior salivatory
ganglion | ble st
spinal nucleus of B e ey
the trigeminal - -

/ i 7 B Superior ganglion
nerve 5 of glossopharyngeal
Thalamus N W Glossopharyngeal
postce ntra | gyru S Medulla oblongata r, E A\ e f" /| Hf:?" nerve

ORI < | Inferior ganglion of
) nferior olivary nucleus | lo ha eal
Sensation from [ ger?:p o

- middle ear |

- Auditory tube :

- Pharynx except nasopharynx A A RS

| |
- Posterior 1/3 of tongue glossopharyngeal nerve



Course of IX

narva (CN X} tfraversing "\ of pharyngeal plexus
jugular foramen with
temal jugular vein

Lesser petrosal nenve f\mf""’“ to pharyngotympanic tuba
Glossopharyngeal —__ i ,_..I-’__’f/r Merva 1o posterior wall
N - ‘.‘ ]

g

—

ARV s A NS0 gl 1one
mmpanicoarve” @ WNBAD— — <\

Cargtid branch —

Branches i
stylopharyngeus

Carotid body =
and sinus

' K_&les/ion of the glossopharyngeal

nerve:

» Loss of pharyngeal reflex

R o (gag reflex).

TSR > Loss of carotid sinus reflex.

» Loss of taste in the posterior
third of tongue (Vallate
papillae).

Pharyngeal branches —
en middie consticior

Anterolateral surface of the upper part of the medulla oBIongata
Groove between the olive and the inferior cerebellar peduncle
Leaves the skull through the jugular foramen

Posterior border of the stylopharyngeus muscle

Between the superior and middle constrictor

Sensory to the oropharynx laryngopharynx and the posterior 1/3 of the tongue



- Facial motor
nucleus

Glossopharyngeal nerve

Inferior salivatory

nucleus
Jugular foramen

Superior ganglion ——
Taste from posterior
third of tongue

Solitary tract and SVA
part of solitary nucleus

Solitary tract and GVA
part of solitary nucleus

Spinal trigeminal
tract and nucleus
Inferior ganglion : \
Skin of extarnal —- Nucleus ambiguus
auditory meatus
Otic ganglion .
/ ™ Carotid body and
Parotid gland —= sinus, parotid
gland, pharynx

Stylopharyngeus muscle



Vagus Nerve

Nuclei
Main Motor
Nucleus

Deep in the
reticular formation
of the medulla
oblongata

Lower part of
nucleus ambiguus

Receives
corticonuclear
fibers from both
cerebral
hemispheres.

Supply the
constrictor muscles
of the pharynx and
the intrinsic
muscles of the
larynx

Cerebral cortex

) Descending autonomic
pathway
Thalamus and
hypothalamic nuclei
L nucleus of vagus nerve
From glossopharyngeal nerve
Mucleus of the
(from carotid sinus) Hasis s e

Main motor nucleus

Inferior llar
s and of vagus nerve

peduncle
Spinal nucleus of
trigeminal nerve

Medulla oblongata

Inferior ganglion
of vagus nerve

Inferior livary nucleus



Parasympathetic Nuclei:

Dorsal nucleus of the

Vagus Nerve
Nuclei

vagus

floor of the lower
part of the fourth
ventricle

Receives afferents
from:

Hypothalamus

glossopharyngeal
nerve (carotid sinus
reflex).

Cerebral cortex

Descending autonomic
pathway
Thalamus and
hypothalamic nuclei
. Parasympathetic dorsal
nucleus of vagus nerve
From glossopharyngeal nerve Nucleus of the
(from carotid sinus) tractus solitarius

Main molor nucleus

Inferior cerebellar of vagus nerve

peduncle
Spinal nucleus of

trigeminal nerve

Medulla oblongata

Inferior ganglion
of vagus nerve

Inferior olivary nucleus

Efferent to involuntary muscle of the bronchi, heart, esophagus, stomach, small intestine, and large intestine
as far as the distal one-third of the transverse colon



Cerebral cortex

Vagus Nerve
Nuclei

e Sensory Nucleus
Descending autonomic
Lower part of the it
nucleus of the Parasympathetic dorsal
. . Thalamus and molor nucleus
tractus solitarius hypothalmic nuclei of vagus nerve
. . | Nucleus of tractus
---Taste from epiglottis. . soltarius
.. . Inferior salivatory
 Cell body in inferior I nucleus
anglion of va S -‘ SR !
gang gus trigeminal nerve
e Sensory nucleus 7 5 s
— TN % o Superior ganglion
 Thalamus | of glossopharyngeal
* Postcentral gyrus N {2 Glossopharyngeal
. Medulla eblongata et ' Alr/ "’;‘;\. nerve
-- common sensation G (e
« superior ganglion of = G
i f
Vagus Inferior olivary nucleus : ;In:;;;ﬁ:ﬁ?;;
{ nerve

e Spinal nucleus of the

trigeminal nerve. > outer ear T A

| I
»mucosa of the larynx glossopharyngeal nerve
»Dura of Posterior cranial fossa



Course of X C——

Superior and inferior
sensory ganglia of vagus

e Anterolateral surface of the

upper part of the medulla
oblongata Right vagus nerve (cut)

e Groove between the olive and ""'-5-;f|

the inferior cerebellar peduncle  cardiac branches
e Leaves the skull through the Rightr&wrrenN\

Superior laryngeal nerva

Left vagus nerve

Internal laryngeal nerve
External laryngeal nerve
Left recurrent laryngeal nerve

jugular foramen laryngeal nerve
. . Cardiac branches
e descends vertically in the neck
within the carotid Heart Left recurrent

laryngeal nerve
\ \

Celiac branch of ——Cardiac plexus

right vagus nerve

Anterior pulmonary

Lesion of Vagus: plexus

Right lung

» Uvula deviates to the healthy side.
> Hoarsengss of voice o e Baoutaousl e
» Dysphagia and nasal regurgitation
» Arrhythmia in heart and irregularity Left vagus plexus
in GI tract because
Spleen
Kidney

Celiac plexus



Accessory Nerve

cranial root

nucleus ambigus

Receives
corticonuclear
fibers from both
cerebral
hemispheres.

anterior surface of
the medulla
oblongata between
the olive and the
inferior cerebellar
peduncle

joins the vagus
nerve

Cerebral cortex

Motor nucleus of cranial
root of accessory nerve

Inferior cerebellar
paeduncie

Cranial root of
accessory nen

Medulla oblongata
Spinal root of

accessory nerve
Inferior olivary nuclaus
Fibers ascend within
|_— vertebral canal
and enter skull
Decussation of pyramid through foramen
magnum
Spinal cord (C1-5)

Spinal nucleus of spinal root in
anterior gray column of spinal cord



Accessory Nerve

Spinal root

spinal nucleus
(anterior gray
column of upper
five cervical
segments

Receives
corticospinal fibers
from ipsilateral
cerebral
hemisphere.

Cerebral cortex

Motor nucleus of cranial
root of accessory nerve

Inferior cerebellar
paeduncie

Cranial root of
accessory nen

Medulla oblongata

Spinal root of

accessory nerve
Inferior olivary nucleus
Fibers ascend within
| vertebral canal

and enter skull

Decussation of pyramid through foramen
magnum

Spinal cord (C1-5)

Spinal nucleus of spinal root in
anterior gray column of spinal cord



Accessory Nerve

spinal root emerge
from the spinal
cord between the
anterior and
posterior nerve

thro

Course

Cranial root of accessory nerve

Vagus nerve

Spinal rool (part)
of accessory nerve

roots of the cervical
spinal nerves
Nerves 1o
Enters the skull sternacleidomasmidﬁ______,.%
ugh the muscle

foramen magnum

joins the cranial

root

MNerves to lrapezius muscle ———

Leaves the skull through jugular foramen, then separates into:

Cranial root: joins the vagus
Spinal root: supplies sternocleidomastoid and trapezius muscles

C1
C2

C3

C4

C5

Medulla oblongata

L coaees Spinal cord




Cerebral cortesx

Hypoglossal nucle “_

e Beneath the floor
of the lower part of
the fourth ventricle

Fourth ventricle

Nucleus of
hypoglossal nerve

* Receives
corticonuclear
fibers from both
cerebral
hemispheres.

e Cells responsible
for supplying the

genioglossus Medulia oiengats

] Inferior olivary
muscle receives nucleus
from opposite ad Hypoglossal
cerebral : Lodi
hemisphere /

amid
B Motor fibers to
genieglossus muscle



Hypoglossal %1 Hypoglossal nerve

Nerve |
b Lingual
Course \ I T i |
anterior surface of [y yloglossus muscle
the medulla Hyoglossus muscle
oblongata

betwe.en the R |
pyramid and the newa,_-—‘-*“’_

olive Genioglossus

of hypoglossal nerve |
through the / .

hypoglossal canal Ansa cervicalis

Nerve to geniohyoid

between the Nerve to thyrohyoid g

internal carotid b
artery and the

internal jugular

vein



Hypoglossal Nerve injury

» Lower motor neuron lesion

— Tongue deviation toward the
paralyzed side

— Muscle atrophy (ipsi)
» Upper motor neuron lesion
— No atrophy

— On protrusion tongue will
deviate to the side opposite
the lesion




