"Vestibulocochlear Nerve: CN VITT"

)  Overview

* Cranial Nerve VIIT: Composed of +wo distinct
parts: the vestibular nerve and the cochlear

herve.

- Function: Transmits afferent information
from +he internal ear o the central nervous

system.
"Westibular Nerve"

- Function: Conducts nerve impulses related fo

— Position of +he head from the utricle and
saccule.

— Movements of +he head from +the

semicircular canals.

>> An a+omy:

— Nerve fibers are the central processes of

nerve cells |located in +he vestibular ganglion

wi-}hin +he internal acoustic meatus.



— Enter the anterior surface of the brainstem
between the lower border of the pons and the

upper part of the medulla oblengata.

~ Upon entering the vestibular nuclear complex,
fibers divide into short ascending and lon9
descencling fibers.

~ A small number of fibers bypass the
vestibular nuclei, traveling directly fo the
cerebellum through the inferior cerebellar
peduncle.

) Vestibular Nuclear Complex

» Location: Beneath the floor of +he fourth

ventricle.
» Components: Four recognized nuclei:

1) Lateral vestibular nucleus
2) Superior vestibular nucleus
3) Medial vestibular nucleus

Y) Tnferior vestibular nucleus



) Connections

> Afferent Fibers:

~ Receive inputs from the utricle, saccule, and

semicircular canals via +he vest

ibular nerve.

~ Receive fibers from the cerebellum through

the inferior cerebellar peduncle.

) Efferent Fibers:

~ Project to the cerebellum through the

inferior cerebellar peduncle.

— Descend uncrossed +o the spinal cord from

‘he |ateral vestibular nucleus -

o form the

vestibulospinal tract.

— Connect o the nuclei of the oculomoter,

{rochlear, and abducens nerves via the mediadl

'On9i+uc|ina| fasciculus.



) Functions

— Coordinates head and eye movements for
visual fixation.

~ Maintains balance by influencing muscle fone

in +he limbs and +runk based on information

received from +he internal ear.
) Ascending Fibers

— Ascend from the vestibular nuclei o the

cerebral cortex, particularly o the vestibular
area in the postcentral gyrus above the laterdl

ﬁssure.

~ These fibers likely relay in the ventral

posterior nuclej of the thalamus, with the

cerebral correXx con+ribu+in9 +0 -H\e CONSCiouS

orientation in space.



"Cochlea

r Nerve"

)  Overview

+ Function: Conducts nerve impulses related to

sound from the organ of Corti in the cochlea.

* Anatomy: Fibers are the central processes of

nerve cells located in the spiral ganglion of the

COCI"l

lea.

) Course

— The cochlear nerve
surface of the brainste
ot the pons, laterally -

enters the anterior
m at the lower border
lo +he emerging facial

nerve and vess

libular nerve.

* Upen entering the pons, the nerve fibers divide

inte fwe branches:

— One branch enters the Pos+eri0r cochlear

huci€us.

~ The other branch enters +he anterior

cochlear

nucleus.



Y Cochlear Nuclej

+ Location: Anterior and posterior cochlear

nuclei are situated on the surface of the
inferior cerebellar peduncle.

- Function: Receive afferent fibers from +he

cochlea -H\rough +he cochlear nerve.

> Ou'l'Purl':

- Send axens (second—order neuren fibers)
medially through the pens to end in the

trapezoid bedy and the olivary nucleus.

~ Relay occurs in the posterior nucleus of the
+rapezoic| body and the superior olivary

nucleus on the same or opposite side.

~ Ascend through the posterior part of the
pons and midbrain, forming the lateral

lemniscus.
> Lateral Lemniscus

» Composition: Comprised of third-order

neurens from both sides.



* Function: Fibers ascend, with some relaying in
the nucleus of the |ateral lemniscus.

- Termination: In the midbrain, fibers ferminate
in the nucleus of the inferior colliculus or are
relayed in the medial geniculate bedy, then
pass to the auditery cortex through the

acoustic radiation of the internal capsule.

> Audi+ory Cortex

» Location: Primary auditory cortex (areas 4l
and 42) is found in the gyrus of Heschl on the
upper surface of the superior tempord| gyrus.

> Function:

~ Responsible for the recognition and
interpretation of sounds based on past
experience.

- Secondary auditery area alse plays a role in

sound processing,



>

Auditory Pathways

~ Nerve impulses from the ear are

+ransmitted a

sides of the

long auc|i+0ry PcrH\ways on both

LB

brainstem, with a predominan-

projection along the contralateral pathway.

» Collaterdl

collateral bra

Branches: Many fibers give off

nches to "H\e reticular ac+iva+in9

system of the brainstem.

+ Tonotopic Organization: Maintained

throughout -

he auditery pathway, from the

organ of Cor

| ‘I'O +he cochlear nuclei, in‘ferior

colliculi, and primary auditory area.

) Descending Auditory Pathways

- Descenclin9

> Origin:

fibers origina-}e in +he auc|i+ory

cortex and o+her nuclei in +he auc|i+ory

pathway.



> Course:

~ These bilateral fibers end on nerve cells at

various levels of the auditery pathway and en

hair cells of the organ of Cori.

> Function:

— Believed {0 serve as a feedback mechanism

to inhibit sound reception.

~ May enhance auditory sharpening by
suppressing some signals while enhancing
others.

"Westibulocochlear Nerve Course"

~ The vestibular and cochlear parts of the
nerve emerqge from the anterior surface of the
brain between the lower border of the pons
and the medulla oblongata.

~ They run laterally in the posterior cranidl
fossa and enter the internal acoustic meatus
alongsicle +he facial nerve.

~ The fibers are then distributed +o different
parts of the infernal ear.



