Human Anatomy'

Peripheral Nervous System
PNS
Part |
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2 Components of PNS

1. 12 pr. of cranial nerves
2. 31 pr. of spinal nerves
So....what is the structure of a nerve?
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Structure of a Nerve

Epineurium covering
peripheral nerve

Endonewsium

o Schwann cell
&

=— Myelinated axon
(a)




Structure of a Nerve

Connective tissue organized similar to muscle
Epineurium — surrounds the entire nerve

Epineurium covering
peripheral nerve




Structure of a Nerve

2. perineurium- surrounds a fascicle

Epineurium covering

perpheralnerve
i e

Fascicle —
a bundle
of axons

Parinatirium
{around one fasciclke) —

\\ Endoneurium
o

X Schwann cell

e = Myelinated axon
(al




Structure of a Nerve

Epineurium covering

peripheral nerve  ——_

LS g
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(around one fascicle) —

L) Endonewsium
S} Schwann cell
N

=—— Myelinated axon
(a)
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Types of Nerves

Sensory — all axons in all fascicles going from
periphery to spinal cord

Motor — all axons in all fascicles going from
spinal cord to skeletal muscle (or other organs)

Mixed — axons within the nerve going in
different directions BUT not within the same
fascicles.

All axons within a single fascicle are going in
only one direction



Cranial Nerves

Olfactory bulb, termination
of olfactory nerve ()

Olfactory tract

Optic chiasm

Optic narve (1}

Infundibulurm
Oculomotor nerve (1)

Trochlear nerve {IV)

Trigaminal nerve (V)
—— Abducens nerve (V)
Facial nerve VI

— Vestibubocochlear
nerve (VI

T ————— Glossopharyngeal
nerve {1X)

Wagus nerve (X}

Hypoglossal nerve (I

Medulla ablongata ceassory nerve (X

(a) Inferior view
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Cranial Nerves

Olfactory bulk, termination _
of olfactory nerve {I)

Found on mferlor surface of bram

Olfactory tract —_
Optic chiasm —
Optic nerve Ilf —__
Infundibuiem

Oculomotor nerve (Il

Trochlear nerve (IV)

Trigaminal nerva (V) ——_

Abducens nerve (Wi}
Facial nerva (V)

\astibulocochlear —
nerve (Vi)

Glossopharyngeal —
nerve (I}

Vagus nerve (X)

Hypoglossal narve (X1}

Acceassory nerve (X}

{b) Inferior view



Cranial Nerves

Some are sensory n.

Periphery (skin or other organs) to brain
Some are motor n.

Brain to periphery (muscle or another organ)
Some are mixed n.

Both directions

All 12 pr. can be used to test various areas of
the brain

For instance....
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A patient comes| = | \ 4
in with a vision & "
problem W\

Mesencephalon 1 ._
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Study Hint for the
Cranial Nerves

Make a table with 6 columns

The headings for the 6 columns (L to R) should
be:

Number

Name

Sensory, Motor, or B (B = mixed)
Function

Test

Special features
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Olfactory

Olfactory bully, termination _

e Sensory iy ened

Ofactorytract —__ §

Optic chiasm —__

e Olfaction R —
* Bulb o

Trochlear nerve (IV)

0000000000 OY

Trigeminal nervea (V) —_ ;
Abducans nerve (Vi)

Facial nerve (V1)

Vastibulocochlear ——
nerve (Vill)

Glossopharyngeal —
nerve {[X)

Vagus nerve (X) ~

Hypoaglossal narve (X

Accassory nerve (XI) . 3

(b} Inferior view
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Location of Olfactory Bulb

Cribriform plates

Frontal bone o s __— Crista gall

Ethmoid bone —_ /g X _ Cribrifarm plate

Sphenald bone, Salla turcica

Foramen retundum

Foramen lacerum

—~— Foramen ovale

Forarmen spincaum

Hypoglessal canal
Ceipital bone

14



Olfactory Bulb
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Clfactary tract FE ; Loty A

- (e alfactary cortex of cerebrurm) f T ‘o Left alfactory bulb
- (termination of

, offactory nerve)

: dhs s OLFAGTORY
Cribwriform e i i1 . NERVE
plate of j e dlir s : \1 FIBERS

ethmoid bana

Cltactory # 3 :
apithelium

\ttotiotitto
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Il Optic

e Sensory

 Vision

« Comprised of axons from rods and cones
of retina
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Project to
occipital lobe

Lateral geniculata
nucleus
(in thalamus)

Optie prajectian
fibers

Wizual coex
fin pocipital lobes)
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Lateral

Extrinsic Eye Muscle

Frontal Trochlea
Superior beona {ligamantous sling)

oblique
Superior

Inferior oblique
{a) Lateral surface, right eye
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Extrinsic Eye Muscles
Ca se Trochlea
m(l)Jvement SapSY ﬁ %y"/

Superior

of the eyeball Z ikt oblique

Lataral

Table 10-2

— ¥ o _ _ .."'. Inferior p. 272
oblique e rectus

{c) Anterior view, right eye
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Extrinsic Eye Muscles

Superior rectus N e
- o /; ob':ique

Inferior rectus

Medial rectus

Lateral Rectus

Superior oblique

Inferior oblique o

(c) Anterior view, right eye

S 01~ W=

Superior obligue=eye rolls, looks down and medial
Inferior oblique=eye rolls, looks up and medial
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Extrinsic Eye Muscles

3 cranial n. innervate
6 extrinsic eye m.

Superior
Superiar rectus muscle

obligue muscle

joi rectus musele
Lateral rachus
muscle fcut)

reclus muscle  Ciliary
ganglion

CPTIC NERVE (Il)

. _/ll

Optic chiasm

QCULOMOTOR TROCHLEAR
MERVE (Ill) MERVE (IV)

— Facial nerve

ABDUCENS[Y 1} [V cut
NERVE(MV) A\

Vesfibulocochiear
narva (W, cut




\tttuonct-ui

3 Cranial Nerves

e |[II Oculomotor motor
e |V Trochlear motor
e VI Abducens motor

e But.....which nerves innervate which
muscles????
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Innervation Pattern

rectus

LR.SO,

Inferior

obligue ~

%/ Trochlea

Inferior
rectus

(c) Anterior view, right eye

Superior
oblique

11 takes the
other4 m
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V Trigeminal

Superior orbital fissure
Ophthalmic branch

Semilunar ganglion

f / TRIGEMINAL | ] A H
: / NERVE (V) |. | ,
> —— Maxillary |22 7

branch
—Faramen
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Sphencpalatine iz : - AW
gangfion ol } Otic ganglion

Mandibular branch

Mamalh-f : : N Submandibular ganglion

neve  \ G 3 divisions

Limngual nerve
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V Trigeminal

V1 Ophthalmic Sensory
Sensory from:

Skin of forehead

Eyebrows and eyelids

Nasal cavity and sinuses

Exits through superior orbital foramen
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V Trigeminal

Superior orbital fissure
Ophthalmic branch

Semilunar ganglion

f / TRIGEMINAL | ] A H
: / NERVE (V) |. | ,
> —— Maxillary |22 7

branch
—Faramen
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Sphencpalatine iz : - AW
gangfion ol } Otic ganglion

Mandibular branch

Mamalh-f : : N Submandibular ganglion

neve  \ G 3 divisions

Limngual nerve

\ltotio
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V Trigeminal

V2 Maxillary Sensory
Sensory from:

Lower eye lid, upper lip

Cheek and nose

Upper gums and teeth

Palate

Exits through foramen rotundum

27



V Trigeminal

Superior orbital fissure
Ophthalmic branch

Semilunar ganglion

f / TRIGEMINAL | ] A H
: / NERVE (V) |. | ,
> —— Maxillary |22 7

branch
—Faramen
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Sphencpalatine iz : - AW
gangfion ol } Otic ganglion

Mandibular branch

Mamalh-f : : N Submandibular ganglion

neve  \ G 3 divisions

Limngual nerve
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V Trigeminal

V3 Mandibular Both
Sensory from:

Lower lip, gums and teeth

Palate and tongue (touch)

. Skin over chin

Motor to:
Muscles of mastication (chewing)

29



-
-
-
-
=
- -
-
-
. -
=
=
-
=
E
e
-
-

\tttuonot

Tic Douloureux

e Sudden discharge of V2 and V3

« Causes intense pain to areas innervated by
V2 and V3

e Trigeminal neuralgia
 1/25,000 and usually 40 yo and older
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VII Facial

Sphanopalating
ganglion

Geniculate
ganglion
FACIAL NERVE (V)

branch
Stylomastoid foramen

Chorda tympani nere
{mandibular branch

Lingual branch of
mandibular division
of trigemmnal narva (V)
Cervical branch

* 'Submandibular
ganglion
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VII Facial

Mixed
Motor to facial muscles (5 branches)

Sensory from taste buds — anterior 2/3 of the
tongue

Exits through stylomastoid foramen

Bell’s Palsey -- dysfunction of VII because of
viral inflammation

Results in facial muscle paralysis on one side

Usually “cures itself” within weeks or a few
months
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bobhoObOOOOLOLYG

VII Facial

Sphanopalating
ganglion

Geniculate
ganglion
FACIAL NERVE (V)

Chorda tympani nere
{mandibular branch

Lingual branch of
mandibular division
of trigemmnal narva (V)
Cervical branch

* 'Submandibular
ganglion
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VIII  Vestibulocochlear

l Semicircular canals — organ of balance

Semicircular
canais ; Facial nerve (W), cut
Tympanic caviy | Vestibular branch () acoustic, VESTIBULOCOCHLEAR NERVE i

fridle car S '
.-- ~ P r ‘. = \ - IEE|E
b .| e 5 g - el
' A

I
Tympanic membrane Auditory tube  Cochlea Cochlear branch (Al

2 nerves in one I Cochlea - organ of hearing
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VIII  Vestibulocochlear

e Sensory
» Hearing and balance
e Cochlea and semicircular canals
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Glossopharyngeal

Pons NI
N VI \x "

!
1 GLOSSOPHARYNGEAL
; NERVE I

Superior tnguljﬁi‘]
ganglion

Otic ganglion

Inferior (petrosal)
ganglion

A
\

il
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| X Glossopharyngeal

Mixed
Motor to:

. Swallowing muscles of pharynx

Sensory from:

. Taste from posterior 1/3 of tongue
. Lining of pharynx
. Soft palate
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ganglion of

Superior Internal branch

laryngeal THE Nodose
External branch !} laryngeal "
nerve i | I e
nenye  ganghon o
~Cardias branches  Namne

Cardiac plexus

VEUS nerde

agus

Left fung

Longest of all
cranial nerves

Anteriar
| vagal trunk
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X Vagus

Mixed

Motor to:

Pharyngeal muscles

Organs in thorax and abdomen
Lungs and heart

Liver, stomach, intestines
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ganglion of

Superior Internal branch

laryngeal THE Nodose
External branch !} laryngeal "
nerve i | I e
nenye  ganghon o
~Cardias branches  Namne

Cardiac plexus

VEUS nerde

agus

Left fung

Longest of all
cranial nerves

Anteriar
| vagal trunk
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X Vagus

Mixed

Sensory from:

Pharynx

External auditory canal
Organs of thorax and abdomen
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Supericr
laryngeal
nerve

Internal branch
External branch

ganglion of
VEUS nerde

Nodoss
ganglion of vagus

——Cardiac branches  Namne
=~ Cardiac plexus

Vagotomy —to
inhibit gastric acid
secretion
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XI Accessory

HYPOGLOSSAL NERVE (X}

.lr.
!

/ ACCESSORY NERVE (X1
b Medullary branch: to palatal,
s phargngeal, and laryngsal
Intrinsic mussias /muscles with vagus nerve
of tongue | )

Styloglossus

muscle ‘| Spinal branch

_ B ¥ i j ¥ of ¥

Gamnoglossus I o ¢ | 4
e i ; | Spinal cord
Geniohycid ',

muscle

Omeohyoid muscle {eervical plaxus)
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XI Accessory

Motor

Motor to:

Sternocleidomastoid

Trapezius

Pharyngeal and laryngeal muscles
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XII Hypoglossal

J

!
b Medullary branch: to palatal,
s phargngeal, and laryngsal
Intrinsio ruscles muscles with vagus nerve
of tongue | \

Stylogiossus f
muscle _E: A Bl . Spinal branch
Ganioglo I E I Rl of Xl
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Spinal cord

Stemohypold muscle

Sternothyroid muscls -1

Motor to
tongue muscles




