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The Cranial Nerves

Efferent Carry wotor information away from CNS represents by Brain
’ - 3 ’, ’
while Afferent carry information found all over the body toward the CNS

» The cranial nerves are consist of 12 pairs of nerves that arise

The difference between spinal and cranial nerves is:
1. Thedstenter or exit the skull through tntervertebral foreman while the 2nd

f h b < enters or exit through specialized foremen in the skull
rom t C DOrain. 2. All of the spinal nerves are mixed contains motor sensory and may have
autonomic while the cranial nerves divided to = groups pure wotor, pure
Motor Sensory sensory, and vmxed

>They exit/enter the cranium through openings in the skull.

erewt A erew

» The olfactory, optic and vestibulocochlear nerves are
purely sensory nerves “special sensory”-
»The oculosmotor, trocBlear, abdﬁcent, accelslsory and

hypoglossal nerves are purely motor nervesustissy
» The trigeminal, facial, glossopharyngeal and vagus nerves
_  mixed 30t ddmcab> o) neixed 0\ Zneatus> v dlg adlo ) « 0l gil ans b il
are mlxed nerves- autonomic fibres is purly miord\gi\&)m‘ﬁ)q\w\

Supplies constrictor pupil muscle anad CLLLLarg muscle that play a
Cranial nerves contatw autonomlie ﬁbe- vole Ln accommodation reﬂex.




Functional Modalities

veage Somatic: skeletal muscle, joint, tendon, ligament, and
skin.
ey o Visceral: smooth muscles, cardiac muscles, and
g]a_nd& GIT peristalsis.
* Sensory “Afferent”:
v'General. sinoncotion
v Special. e consaion
* Motor “Efferent”:
v'General.
v'Special.
* Organic sensations: e.g. hunger, thirst and sexual
sensations “Hypothalamic Sensations”.

The center is found in it and the receptors




1.

”Functional Modalities

General Somatic Efferent (GSE): somatomotor, or

, , 7

Found in anterior somatic horn of spinal cardl, give the
signal via spinal nerve and supply skeletal muscles

somatic motor fibers, arise from motor neuron cell bodies
in the AHCs of the spinal cord, which supply the skeletal
muscles.

General Visceral Efferent (GVE): visceral or autonomic

nvolunta ry wotor

efferent, are the efferent nerve fibers of the autonomic
nervous system (motor innervation to’smooth muscle,
cardiac muscle, and glands) iera organs

The Sgecial Visceral Efferent (SVE): which supply

Do not supp smooth muscles

muscles of the trigeminal, facial, glossopharyngeal, vagus,

Supplies somatic skeletal muscles
and follow the cranial nerves

and cranial accessory nerves.

special visceral efferents, which bnnervate striped muscles of branchial origin, and
general visceral efferents, which innervate involuntary muscles and secreting glands




3.

_Functional Modalities

General Somatic Afferent (GSA): somatic sensory "atferent”

For touch pawn propnoceptww tevaemture sensatio

fibers arise from neurons in sensory ganglia and are found in all
the spinal nerves, and conduct general sensations from the surface of
the body through the dorsal roots to the spinal cord.

Special Somatic Afferent (SSA): afferent nerves of the special

For special sensatiow wot related to GIT = hearing and vision

senses, (fibers include the optic nerve and the vestibulocochlear

Viston Hearing

nerve).
General Visceral Afferent (GVA): conduct sensory impulses

For sensory bmpulses of internal organs

(usually pain or reflex sensations) from the internal organs, glands,

Like the stretehed wrinary bladoer sensation 4 7 z ,
g lrritation from diseased or inflamen

and blood vessels to the central nervous system. =, u. cavce pain censation in ic
QS A MerenL fhors (BRAY: afferent fiber that develop
in association with the gastrointestinal tract. They carry the special
senses of smell (olfaction) and taste (gustation). The cranial nerves

containing SVA fibers are the olfactory nerve‘ the facial nerve sw..@p

(VII), the glossopharyngeal nerve (IX), and the vagus nerve (X). Tast

Taste sensation by = cranial nerves: ¥Facial werve by corda tympani for ant. 2/3 *Lingual of glossopharyngeal
for post. 1/3 *vagus give superior laryngeal and has external and internal branches the internal supplies the
sensation above vocal cords and give a branch for tastesensation in epiglottis.




The Main Three Functions of the Cranial Nerves

1. General Motor & Sensory Innervation: of the skin,

muscles, and joints in the head and neck region.

<om visceral

2. Special Senses: Vision,ahearing, smell, & Taste.
3. Autonomic “Visceral” Functions”: via

parasympathetic innervation to the visceral organs.

Salivation
Parotid gland works to secrete saliva: by tympanic nerve tympanic nerve from
glossopharyngeal before it reach the gland it velay in otic ganglion
Sublingual and submandibular salivary glands works by Corda tympani nerve before
that it relay in submandibular ganglion
How the tear mechanism works by GSPN greater superficial petrosal nerve before that it
relay infsphenopalatine ganglion

Branch of factal nerve




Classification of the Cranial Nerves

Ne Name Function Site of nucleus Opening in the skull

1 | Olfactory Smell Temporal Lobe Cribriform plate

2 | Optic Vision Occipital lobe Optic canal

3 | Oculomotor Motor Midbrain Superior orbital fissure

4 |Trochlear Motor Midbrain Superior orbital fissure
Trigeminal: Midbrain, Pons

5 |Ophthalmic vz Sensory Pons Superior orbital fissure
Maxillary v= Sensory Medulla oblongata |Foramen rotundum
Mandibular v= Mixed Upper C. spinal cord | Foramen ovale

6 | Abducent Motor Pons Superior orbital fissure

7 | Facial Mixed Pons Internal acoustic meatus,

Facial canal, Stylomastoid
foramen

8 | Vestibulo- Hearing Pons Internal acoustic meatus
cochlear and balance

9 | Glossopharyngeal | Mixed Medulla oblongata Jugular foramen

10 | Vagus Mixed Medulla oblongata Jugular foramen

Motor Medulla oblongata
11 | Accessory Ci1-C4 AHC of SC Jugular foramen
12 | Hypoglossal Motor Medulla oblongata Hypoglossal canal




Cranial Nerves ,
Motor = 2-4 -6-11-12 They armwgea’l according to {,:l’le
ewter or the extt from the brain

Sensory —> 12K
Mixed — 10975

-_— Functions:
Autonomtie — 10973 * Sensory
1 — smell

With exception (3) is pure motor even

the autonomic fibers 5 — Vil
Lston

g = hearing and pulse

. -~ * mixed
cerebral hemispheres@—> temporal (1) occipital (2)
. . 5
Midbrain@y> (3) + (4) ba
'Povu“’ (8) +(e) +(7) ((2) 9
Medulla oblongata@> (9) + (o) + (1) +(12) 10
* motor
with some exceptions. =
<
Parts of trigeminal (5) nerve nucleus is found in midbrain &
Awnd parts of them descends to the spinal caral. 11
Parts of factal () nerve nucleus is found in the medulla oblongata. 12

Accessory nerve (11) has cranial and spinal parts the
2wnad is tn the anterior horn of the upper cervical segment.

Opewiwg tn the skull

Olfactory = cribriform plate may arise from it olfactory groove meningioma and cause Foster-kinidy syndrome.
Optic = optic canal.
Oculoweotor, Trochlear, Ophthalmic branch of Trigeminal, and Abducent = superior orbital fissure.

Maxillary = foreman rotundam

Mawndibulare = foreman ovale
Facial = enter through internal acoustics meatus and exit through stylomastoid foreman.

vestibulo-cochlear = Lnternal acoustics meatus.
Glossopharynged, vague, accessory = jugular foreman

Hypoglossal = specific canal



Brainstem

Anternomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)
Tuber cinereum

Aotenor perforated substance
Optic tract

Posterior perforated substans{

. .

Mamillary bodies

Temporal lobe (cut surface)

Qeulomotor nerve (11D

Trochlear nerve (IV)

Cerebral peduncle

Trigeminal nerve (%)

Lateral geniculate body

#Fbducens nerve (V)

Facial nerve (M) and
nervus intemmedius

Pons

-
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pviddle cerebellar peduncle ——-,6/ >
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Olive —C
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\Estibulocochlear nerve GAID

Flocculus of cerebellum

Choroid plexus of 4th ventricly

Glossopharyngeal nerve (IX)

Pyramid

‘Vagus nerve ()

M\ ‘.,."“

“entral roots of 1st spinal nerve (C

Hypoglossal nerve (XII)

Yo UV e

L

Pyramidal decussation

Fecessory nerve (K1) 9




Notes on the slides before

Oculomotor ventral surface anterior of mid brain
Trochlear dorsal surface posterior of midbrain

Trigeminal has Llarge root sensory and small root autonomic

Facial has two roots large is motor and small sensory and
parasywpathetic

ln cerebellum pontine angle pass = cranial nerves sth 7’ch and gth if damaged called CPA sywndrome

Sero\aail eanesaiy it g, s b il ciole! conly\eaxag oL\ 8 adig 2 ol sy e Yasgl\ iy 18,05 Y0\ dgaca \eaglaay Al unu\m»u\bg\gab > )l e\
oS\ g 20\ hasp alo\2 g eni\ consd\

Accessory has 2 roots eraniwm part from medulla oblongata and spinal parts from spinal cord and
supplied trapezius muscle and stynocledomastoid muscle



I. The Olfactory Nerve

| lts not a single tract it composed of 20 filaments on each side and enters through
« cribriform plate on alfactory groove and deliver the signal to olfactory pulp thew The Pathwaﬂ
olfactory tract and attached to the inf. Surface of cerebellar hemisphere

= Olfactory Nerve: (Latin for "to smell").

Meawns SCVLSDV&

* Function and modality: Special visceral afferent (smell

Related to git

sensation).

= Olfactory tract located in the anterior cranial fossa and

So the signal reach the 2 hewmispheres
The right goes to Rt and Lt and vice verse

attached to the inferior surface of frontal lobe.

~ "
~




I1. The Optic Nerve

*» Optic Nerve: (Latin for "to see").
* A bundle of 1 million nerve fibers.
* Responsible for transmitting nerve signals
from the retina to the brain. e e forviuat coner
* The optic disc is the front surface of the optic
nerve.
“*Function and modality: special somatic afferent

(sense of vision) and pupillary light reflex.




Superior rectus m.

Ora serrata
Ciliary body
Posterior chamber

Retina Anterior Chamber

Fovea centralis

Central retinal a.

Central retinal v.

Inferior rectus m,

b




Pathway of the Vision

Receptors of light are rods and cones of retina — optic
nerve — optic canal of the sphenoid bone — optic
chiasma (the medial fibers decussate to the opposite
optic tract, while the lateral fibers continue 1n the same
optic tract) — optic tract (gives fibers to Edinger-
Westphale nucleus in midbrain for light reflex) —
relay 1n the lateral geniculate body — posterior limb of
internal capsule — optic radiation — end in areas 17, 18,

19 of occipital lobes.




PP\ 55000 an s> Gl g

Visual pathway field defects

Lateral fibres see the nasal visual field while medial fibers
see the temporal (Lateral) visual field.

A O . Rt optic nerve complete damage
B Bitemporal hemianopia — Telescope vision
caused by pituitary gland adenoma

, c D D Rt optic tract complete damage
n optic chasm wmedial fibres crosses

whtle Lateral ones oo not cross

D @ @ Upper part damaged (cuneus)
E O @ Lower part damaged (Lingual)
F O D Bitemporal hemianopia with macular sparing.

for Cuneus cause tinferior visual fielod while
Lower fibers for Lingual cause superior visual field




Optic nerve
~— Optic foramen

- Internal carotid
artery

Optic tract

_ Lateral geniculate

— Optic radiation

Visual (occipital)
cortex




Light reflex

Direct Light reflex if we put a light in the right eye it will cause constriction to the same pupil that exposed to Light

(ndirect Light reflex if we expose right eye to a light it will cause the left eye pupil to constricts

Pathway of vision and Light reflex

Before we reach LGB some fires exit the tract
and goes to pretectal nucleus which gives
Rt and Lt Edinger westphal Nueleus then gomm then
nerve to inferior oblique muscle that give a sign ciliary ganglion thew short
ciliary nerves supply 2 muscles has a relation to light reflex — sphincter pupil
muscle cause miosis (comstriction to the pupil)

Stimulus = Retina (cones and rods receptors) —>~—> optic chiasm = optic tract =>— (Lg®)
Lateral geniculate body — internal capsule runs through temporal and parietal Lobes by optic radiation to
reach = occipital Lobe where the visuwal centers fownd.

sewsor5 Motor



Visual field
of left eye

The Visual Pathway

Midbrain

tracts

Visual field
of right eye

Binocular
visual field

Optic
chiasm

Lateral
geniculate
nucleus of
thalamus

Optic
radiations

Primary
visual area




I11. The oculomotor Nerve

E in efferent means imotor

* Oculomotor nerve: (Latin for "eye" and "moving").
* Function and modality:
1. %ﬁI}S{fl somatic efferent: supplies extraocular
“skeletal muscles” for the eye ball movement.
2. General visceral efferent: supplies intraocular smooth
muscles for pupillary reaction and light reflex.

SPMiwcter puqa'LL muscle + aiLLarg muscle

 Site of nucleus: 1t lies 1in the tegmentum of midbrain.
* Emerges from the venfral surface of the midbrain.
* Foramen: superior orbital fissure “SOF” of the

sphenoid bone.




(t pass between posterior cerebral artery and swperior
cerebella artery s aneurysm happened and Lt cause
pressure on the nerve tt will cause occulomotor nerve palsy




The oculomotor N. supplies all of the intra- and extraocular

- muscles, Except: cbsoraubisneaiondes el g s ifhosonssisagh o o b

1.
2.
3.

4.
i

partial ptosis with Horner syndrome patients Supenor N Trochlea
Horner — ptosis, miosis, and anhidrosis ? Superior
BuUt if “Ls damaged it will cause _—
complete ptosis because it supply the main
muscle that responsible for.

Superior oblique muscle — from the trochlear nerve — I'V.
Lateral rectus muscle — from the abducent nerve —VI.
Dilator pupillae muscle — from the sympathetic fibers.

Muller’s muscle — from the sympathetic fibers.

b<s damaged it will cause

oblique

Lateral rectus Medual reclus
Inferior IL—— Inferior
oblique Y rectus

=

Anterior view of the right eye




Structure of Oculomotor Nuclei

1. The Edinger-Westphal nucleus: parasympathetic function
which supplies two intraocular muscles:
a. Constrictor pupillae muscle —IMi10818.constriction of the pupil.
b. Ciliary muscle — Responsible for light and
accommodation reflexes.
2. The lateral cell mass (motor function): supplies five extra
ocular muscles:
vy Elevate the eyelid
a. Levator palpebrea super1oris muscle. and open the eue
b.‘Superior rectus muscle.
. There is.rectus muscle
c. Medial rectus muscle. supplica by (HAMRERD
d./Inferior oblique muscle. Theri
. supplied by
¢./Inferior rectus muscle.
3. The central nucleus of Perlia: motor function which
i SUppliesthe medial recti muscles of the'two eyes allowing
to contract together when both eyes converge to look to a

ncar Obj ect' ‘_> (_‘ Rt Lt (f somebody Looks to the right he will be

, , using the lateral to right and wedial to Le
MCdLaL YCGtL MMSOLC Lateral rectus tus .ﬁ:

Medial vec

bligue muscle




Branches of the Oculomotor Nerve

1. Superior division “Somatic motor and sympathetic”:
which supplies the:
a. Levator palpebrae superioris muscle.
b. Superior rectus muscle.
2. Inferior division “Somatic motor and parasympathetic”:
which supplies the:
a. Medial rectus muscle. ®-
b. Inferior rectus muscle. ®
c. Inferior oblique muscle.\g
d. Constrictor pupillae muscle (via ciliary ganglion).

Sphiwc‘cer pu.pi,!, muscles

e. Ciliary muscle (via ciliary ganglion).




Elevate the eyelid if damaged it will
cause ptosis (closure to the eye)

Levator palpebrae superioris

JANGIC Parasywmpathetic fibers

Give short ciliary nerves
that suppl cLLLarg muscles

Inferior branch

Oculomotor nerve [lll]




Nerves of Orbit - Muscles Partially Cut Away
Superior View

Long ciliary nerves

Supratrochlear nerve (cut) Short ciliary nerves

Supraorbital nerve Lacrimal nerve

branches (cut)

Parasympathetic root

Infratrochlear nerve from oculomotor nerve

Aotenor ethmoidal nerve Sympathetic root from

intemal carotid plexus

Optic nerve (1)

Ciliary ganglion

Posterior ethmoidal nerve

Sensory root from
nasociliary nerve &
Supernior division of -

oculomotor nerve (111) (cut) A {'

Branches to inferior and

medial rectus muscles

——— fbducens nerve

— Infenor division of oculomotor nerve (ll!

Nasociliary nerve

»

5

. R ‘, Lacrimal nerve
Intemal carotid plexus — ¥
Frontal nerve (cut)

Trochlear nerve (IV) (cut

Ophthalmic nerve (V1)

Oculomotor nerve (I11)
Abducens nerve (V)




IV. The Trochlear Nerve

Arise from a dorsal surface (Posterior) of midbrain.

It 1s purely a motor nerve and the smallest cranial nerve.
Function and modality: general somatic AQ:Dtil%rerent —
supplies the superior oblique muscle, which abducts,
depresses and internally rotates the eye

Site of the nucleus: it lies in the tegmentum of the
midbrain.

Emerges from the posterior surface of the midbrain.

Foramen: superior orbital fissure “SOF” of the sphenoid

bone' Oculomotor and trochlear enters to the Upper Lateral wall cavernous
sinus thew to superior orbital fissure and supply sup. Oblique muscle.
while abducents nerve in the upper medial wall cavernous sinus.




V1. The Abducent Nerve

Abducent nerve: (Latin for "abduction").

Motor

Function and modality: general somatic efferent —

Thew it pass in the medial wall of cavernous sinus

supplies the lateral rectus muscle. ;== o stz
Site of the nucleus: 1t lies 1n poNS.ventral surface @nterion

The abducent nerve emerges from the lower border of
the pons (between the pons and medulla oblongata).
Foramen: superior orbital fissure “SOF” of the

sphenoid bone.




Brainstem
Antennomferior View

Optic chiasm Olfactory tract
Infundibulum (pituitary stalk)
Tuber ci - PP,
uber cinereum ki Aotenior perforated substance

Mamillary bodies

Optic tract o e — G
b 13 _ — S
; > - Temporal lobe (cut surface
Posterior perforated substanN o P ¢ )

Trochlear nerve (1)

Cerebral peduncle '
: ! - Trigeminal nerve (\)
Fbducens nerve (V)

Facial nerve (M) and
nervus intermedius

Lateral geniculate body

Pons
‘vestibulocochlear nerve OVID

ddle cerebellar peduncle Flocculus of cerebellum
Choroid plexus of 4th ventncl

Olive
Glossopharyngeal nerve (1X)

‘agus nerve ()

Pyramid

“entral roots of 1st spinal nerve (C Hypoglossal nerve (XII)

Pyramidal decussation Accessory nerve (XI)







The Actions of the Ocu]@r Muscles

oblique 0\?&55\9\&\‘)\\@\»@»‘}\59332‘?@0%\& Rectus muscle
@6— —b @ Superior = elevation
X .x wferior = depression
® @ Lateral = abduction

Medial = addiction

Lateral Rectus Muscle: abducts (laterally) the eye ball.
Medial Rectus Muscle: adducts (medially) the eye ball.

Superior Rectus Muscle: elevates, adducts and rotates

medially.

Inferior Rectus Muscle: depresses, adducts and rotates

medially.

(t may do addiction

Superior: Oblique Muscle: depresses, abducts and

rotates laterally.

Inferior Oblique Muscle: elevates, abducts and rotates

laterally.




Extrinsic Eve Muscles
Right Lateral View

suppied o SRUBHGERD

sl,q:p!,ied bz, abducents
Supplied b Y trochlear

Common annular tendon

Lateral rectus
muscle (cut)

Optic nerve (Il




Right Eye, Anterior View

Elevation

Infarior ‘

oblique

Abduction 4 Haterd
us _

Lateral

Superior Inferior
oblique Bctus

Depression




Depressiow with a!d uwction

inferior oblique
Elevation with abduction

NN

\

)

Adduction

\\\\\\\\\:.5

Abduction

lateral rectus




Lesion of the|Oculomotor Nerve

Main muscle for elevation of the eye and
opew it if paralyzed it WLLL cause ptosis

» Ptosis: paresis of the levator palpebrea superioris muscle.

* Diplopia: occurs only on elevation of eye lid.

aause of Lateral rectus work it will cause abduction of the eye
and medial rectus doesn't work so it will pull the eye Laterally

. Sgu1nt divergent paralytic.

LR (f there Ls ptosis it will not cause diplopia

as.e,m\qo)\»m@m\@\ diplopia azie )\ bl Zndxl
double viston dlenoalsl e ae vy Lﬁug\»)\)o W9

* Loss of light and accommodatlon reflexes.

Mydriasis: dilated fixed pupil.

Because the constriction that caused bg
ts deleted so the sy wpathetic
is dominant so cause dilated pupil.




Lesion of the Oculomotor Nerve

(f a patient came with oculomotor nerve palsy either she i—or—

If case presentation with one guestion and puptl Ls tntact it is believed that it is for DM that affect the
axows and autonomic fibers is more external but if he has mydriasis it is believed to be compression or
pressure to the nerve cause its the 1st symptom appears

According to the place of the compression:

(f the problem in cavernous sinus where ophthalmic ano maxillary passes it will cause painful
ophthabimoplegia if it was by superior orbital fissure tumor it will cause the same because of the ophthalmic
branch of trigeminal nerve
But if the nerve is just affected it will be painless

32




Superior oblique muscle

Lesion of the| Trochlear Nerve

1. Diplopia on looking down and out.
2. Limitation of movement during examination for eye
movement down and outsepression and abduction

Lateral rectus

Lesion of the/Abducent Nerve

Diplopia on looking out wards.
Limitation during examination of eye movement in the
outward direction.avduction | Ak cidadl Jooei il angsdlag

. . i ol 81y ain wglm 00 csiu il dio sl ool @o\s § Yim |
Convergent paralytic squint. |

1
% The Ltis m




Light Reflex ronc4

* Direct Light Reflex: Light in one eye leads to constriction
(miosis) of the same eye
* Indirect Light Reflex : Light in one eye leads to constriction
(miosis) of the opposite eye.
Pathway of Light Reflex
Fibers from rods and cones of retina — optic nerve — optic chiasma
— optic tract — before reaching the lateral geniculate body |— they
pass to the third cranial (oculomotor) nerve nucleus (Edinger-Westphal
nucleus) in midbrain of both side — through oculomotor nerve —

ciliary ganglion — supply the constrictor pupillae muscle
Parasywpathetic




Accommodation and Convergence Reflex
Dowe

| Patient is asked to follow your finger from a far point
to a near one:
¢ Convergence (contraction of both.medial recti
muscle).

¢ Miosis (contraction of constrictor pupillac muscle).

tlia ry muscle




V. The Trigeminal Nerve

The trigeminal nerve is mixed nerve (motor and
sensory fibers).
The trigeminal nerve is more important as a sensory
nerve. It carries:
a.Pain, touch, and temperature sensations.
b: Proprioception (Deep) sensation.
It 1s the thickest cranial nerve and arises by two roots:
. Pass through cerebello pontine angle
a. Large Root: sensory function. it »hand een
b. Small Motor Root: motor function. 5

The two roots are attached to the ventro-lateral

Awnterolateral

aspect

of the pons.




Brainstem

Antennomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinereum )
Aotenior perforated substance

Mamillary bodies

Optic tract o e — G
a5 . = o
; . 8 Temporal lobe (cut surface
Posternior perforated substanN o P ¢ )
. > Oculomotor nerve (111)

Trochlear nerve (1)

Cerebral peduncle
Trigeminal nerve ()

Lateral geniculate body - y e #bducens nerve (\M)

- Facial nerve (M) and
Pons == : ' nervus intermedius

‘vestibulocochlear nerve (VI

ddle cerebellar peduncle - ' - . ’ > . : Flocculus of cerebellum

Choroid plexus of 4th ventncl

Qlive

Glossopharyngeal nerve (1X)

Pyramid ‘agus nerve (X)

“entral roots of 1st spinal nerve (C Hypoglossal nerve (XII)

v NIvE

o —

Pyramidal decussation - Accessory nerve 0“)37




Nuclei of the Trigeminal Nerve

Main Sensory Nucleus: lies in the middle part of the pons
(for touch sensation).

goﬁalﬁﬁqufDescending) Nucleus: lies 1n the medulla oblongata
and extends upwards to the lower part of the pons and
downwards to the upper cervical spinal cord (forjpain and
temperature sensation). |

Mesencephalic Nucleus: lies in the miexdcg;gvin and upper part
of the pons (deep sensation).

Motor Nucleus (motor function): lies in the middle of the

pons. It give motor fibers that joins with the mandibular

The owLH one that has motor

nerve. A For & muscles o function in 5th cranial nerve.
4 mastieation and other 4 non mastication.




Mesencephalic
nucleus

Motor nucleus

Sensory nucleus
of the spinal tract

i

Ophthalmic

0 — Maxillary
74 and
— Mandibular pixeq
divisions
Trigeminal
ganglion

Main sensory

nucleus




Branches of the Trigeminal Nerve

The trigeminal nerve has three branches:
1. Ophthalmic Nerve (V1): sensory.
2. Maxillary Nerve (V2): sensory.

3. Mandibular Nerve (V3): mixed.

Supp lles € muscles

4 wmastieation
4 non mastication




Ophthalmic and Maxillary Nerves

Posterior ethmoidal nerve  |nfraorbital nerve emerging from infraorbital

Long and short ciliary nerves
Ciliary ganglion
Lacnmal nerve

Nasociliary nerve

Fromal nerve
Tentonal branch of
ophthalmic nerve (\V1)
\. _

Opmuuomonzﬁ-

Trigeminal (semilunar) ganglion -
Cavernous stnus

Trigeminal nerve (\)

Meningeal

branch of .
maxillary b‘,. L
nerve (\V2) "ne-'h v

Foramen ovale
Foramen rotundum

MMM)

Mlxlarym

Zygomatic nerve
Nerve (\Mdian) of pterygoid cana
Pterygopalatine ganglion

Greater and lesser palatine nerve
Pterygopalatine branches

Aotenor ethmoidal nerve
Supraorbital nerve

Supratrochlear nerve
Lacrimal gland
Infratrochlear nerve
(from nasociliary nerve)
Cutaneous branch of
lacimal nerve

ygomaticotemporal nerve

ygomaticofacial nerve

Extemal nasal
branch of antenor
ethmoidal nerve

e\ lnfraofbaal nerv :

ié‘ alveolar

nerve

Nasal branch of anterio

supenor alveolar nerve
Mucous membrane
of maxillary sinus

Dental and gingival

alveolar nerve
plexus




The Ophthalmic Nerve .

It 1s the first branch of the trigeminal nerve.
Function and modality: general somatic afferent.
Foramen: superior orbital fissure “SOF” of the
sphenoid bone.

It supplies the:

& Skin over forehead.

@ Skin over upper eyelid.
. Eyeball, conjunctiva, & lacrimal gland.

oyl 2 12 \aaly 9 309 b\ M&uﬁwm}d

‘ cag; 95%§v%tuv£§e e;? X corneal reflex )\ $\ao\als) o die gil Y5>
. NaS al mucosa \_,E 2 cranial nerves are responsible

sensory Vi and v2 while motor facial nerve #th
. Adfferent Efferent

& Frontal sinus. frere

. External nose.

® Dura mater in the anterior cranial fossa.




The Maxillary Nerve (§)

e |t is the second branch of the trigeminal nerve.

SEnsor

¢ Function and modality: general somatic afferent.

¢ Foramen: rotundum foramen.

e [t supplies the:

trritation of soft palat and caus
elevation of it and cause
bwvoluntary swallowing

e

Maxillary area of skin of the face.
Maxillary teeth (of the upper jaw).
Mucosa membrane related to maxilla.

Maxillary sinus.

Sensory = waxillary v2 and glossopharyngeal 9th

Palatal reflex.

Motor = glossopharyngeal 9th and vagal 10th

Dura matter in the middle cranial fossa.




The Mandibular Nerve .

It 1s the third branch of the trigeminal nerve.

Functions and modalities: mixed nerve general somatic

sewsorg Motor

afferent & special visceral efferent.
Foramen: rotundum foramen.
They joined each other
Origin: 1t 1s a mixed nerve formed of two roots:
1. Sensory root: arises from trigeminal ganglion,
runs forwards and laterally to the foramen ovale.
2. Motor root: a smaller root which arises from
trigeminal motor nucleus in the pons. It passes

deep to the trigeminal ganglion to join the sensory

root 1n the foramen ovale.




Sensory Functions of the Mandibular Nerve

\/

** The sensory part of the mandibular nerve carries
general sensory information from the:
1. Mucous membranes of the mouth and cheek.
Anterior two-thirds of the tongue.

Lower teeth.

. Jaw jerk.

2

3

4. Skin of the lower jaw.
5

6. ‘Side of the head and scalp.
7

Meninges of the middle cranial fossa.




Motor Functions of the Mandibular Nerve

T.P muscle

1. Motor fibers to muscles 0~

M.P muscle

a. Temporalis muscle.

T.T muscle

b. Masseter muscle. / \

c. (Medial pterygoids muscle.

L.P muscle

Awnterior belly of digastric muscle

Masseter muscle Mylohyoid muscle

d. ‘Lateral pterygoids muscle.

2. Motor fibers to ~muscles:

a. Mylohyoid muscle.

The posterior branch supplied b
by a branch of facial nerve

Anterior belly of digastric muscle.

Temporalis muscle

c. (Tensor palati muscle (from otic ganglion).

d. (Tensor tympani muscle (from otic ganglion).




Dermatomes of Head and Neck




Auricular branch

From ophthalmic division of vagus nerve (X)

of trigeminal nerve (V1)

Supratrochlear nerve
S
Medial branches
of dorsal rami
Palpebral branch of canvioal
spinal
_ of lacrimal nerve nerves
Infratrochlear nerve
A
Greater occipital
Extemnal nasal branch of nerve (C2)
anterior ethmoidal
nerve
3td occipital
nerve (C3)
From madllary division m ::’7:."
of trigeminal nerve (V2) seves s
succession below
Infraordbital nerve
Zygomaticofacial nerve
Zygomaticotemporal nerve
Branches from
cervical plexus
Lesser occipital
From mandibular division nerve (C2,3)
of trigeminal nerve (V3)
Great auricular
nerve (C2, 3)
Mental nerve
Transverse cervical
Buccal nerve nerve (C2,3)

Supraclavicular
nerves (C3, 49)

Auriculotemporal nerve




Trigeminal Neuralgia (TN)
“Tic Doloureau”

oompLaiw d\w&hw@b)a\&ﬁ

* TN 1s defined as paroxysmal, stereotyped attacks of

severe sharp pain (stabbing or‘electric-shock like
pain) in the distribution of one or more branches of

the trigeminal nerve.




VI1I. The Facial Nerve

It 1s a mixed nerve which contains motor; sensory and
parasympathetic fibers.

It 1s more 1important as a motor than as a sensory
nerve. Motor part Sensory part

Modalities: GVE, SVEI GSA, & SVA.

Foramen: Internal auditory meatus —Stylomastoid

foramen.




@{MMN; upper motor newron leston = C.B.T damage

@)LMNL Lower motor newron Lesion = nuclear or nerve Llegion

@ if dawmaged result contralateral Lower part pavalysis RO Ots O f th e F a Cial N e rV

@ (f damaged result epsilateral hemifacial paralysis

» Facial Nerve (motor nerve): is a purely motor
nerve supplies all the muscles of face
expression.

» Nerve Intermedius: consists of sensory and

Lt certigopulper tract

parasympathetic fibers. ....|...

n general the C.B.T gives dorsal and ventral
controlateral tn addition to dorsal epsilateral

Dorsal part cause its importance for the eye has dual
bnnervation from both cerebral hemispheres.

3%

D dorsal (anterior) part of nucleus for upper part of face Rt facial motor nucleus Lt facial wmotor nucleus

v—> ventral (posterior) part of nucleus for Lower part of face




Brainstem

Anternomferior View
Olfactory tract

Optic chiasm

Infundibulum (pituitary stalk)
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Nuclei of the Facial Nerve

1. Facial motor nucleus (Motor): lies in theffiiland supplies
the facial muscles.
2. Superior salivary nucleus (Parasympathetic): lies in the
~ for: Al salivary gland @RISR
SMPPLEM by gLossophargwgeaL 9th
a. Submandibular and sublingual salivary glands (Chorda
tympani nerve)}%mwch of facial
b. Glands of the palate, nose, lacrimal glands and

nasopharynx (Greater superficial petrosal nerve).

3. Solitary nucleus: lies in the “for:

#n [o ‘(General sensation from the skin of the external auricle and

9th tympanic membrane.

wth o Taste sensations from the anterior 2/3 of the tongue.




Functions of the Facial Nerve

Motor function to muscles of facial expression.
Parasympathetic to all glands of head (submandibular,
sublingual and lacrimal glands) except the parotid gland
(glossopharyngeal nerve).

Sensory for skin of the external auricle and tympanic
membrane.

Taste for anterior 2/3 of the tongue.

Corneal reﬂex ous)oxbin o a0 50 O dy 2 06 - i

" called conjunctiva reflex "D”"’WL reflexdl s o\l ol e il S
2 cranial nerves are responsible
sensory Vi and V2 while motor facial nerve Fth

Adfferent Efferent




Branches of the Facial Nerve

#nside the Fallopian Canal

1. The greater superficial petrosal nerve “GSPN”.

ownly parasy mpathetic

\ssh bl s ol o2
2. Small branch to the stapedius musclegny wter

n internal ear its contraction decrease transmission of the high
vibrations and sound from external ear to internal

3 . The ChOrda tympan]_ Mixed: sensory and parasympathetic

For taste sensation of ant. 2/3 of the tongue
Awnd parasympathetic fibers for submandibular ganglion for
submandibular and sublingual salivary gland.




Facial nerve [VII)
Internal acoustic meatus

—

N A

Geniculate ganglion




Branches of the Facial Nerve
After it Leaves the Skull

| ‘*Immediately after it leaves the skull “2 branches”:

carry sensation of the auricle and supply

1. The posterior auricular nerveeceivital belly of ccoipitofrontalis musele

2. The nerve to the posterior belly of the digastric
muscle and to the stylohyoid muscle.

*»*Terminal branches of the facial nerve “5 branches”:

Upper part for orbieularis wmuscle for
its importance has dual waervatiowl . Temp Oral nerve (from~

e e loger 2. Zygomatic nerve (from temporofacial branch).
~i~ 3. Buccal nerve (

Supply 2 muse gl;gmum ’

4. Marginal mandibular nerve (from cervicofacial

Supply muiscle around the mandibular angle.

branch).
5. Cervical nerve (from cervicofacial branch).

SMP'PLU latesma muscle

or nasal muscle an. usel

Uupper and Lower
teulari




Main Sy of 12020 natve
emerging from
stylom astoid foramen

Nerve to posterior
Dally of digastric
muscie and to
stylohyord muscle
e

Temporal dranches

Buccal dbranches

Marginal mandsdbular branch

Cervical Dranch




Suditory med'wnn

Y9 lecrimat ¢'ende

-
-
SSesssrs
.

Greoter superhic petr a

Yo novel glonth

Sohencpatne  gonglon

Ant 2/=2

of tongue

Glve sensation

Give parasywpathetic

L) «o s S1y0mOeted foromen

N
. Motor Branchay %o
'0“' ~.“'.' ”.... .
\ Para

Yo s M1y 0N sdingedl glondy




tdiopathic Lower facial motor newron due to inflammation

of facial nerve at exit of stylomastoid foremen B ell 9 S P alsy

% Sir Charles Bell “Scottish Surgeon”

L)

first described the anatomy and function

of the facial nerve in the 1800.

\/
0‘0

Bell's palsy: defined as an acute
peripheral facial nerve palsy of
unknown cause.

s The annual incidence rate is between

13-34 cases per 100,000 population. (12 November 1774 — 28 April 1842)

*» Etiology: Herpes simplex virus

reactivation.




Clinical Features of Bell’s Palsy

Patients with Bell's palsy typically present with sudden

onset (usually over hours) of unilateral facial paralysis,

common findings include:

>
>
>
>

>

Absent of forehead wrinkles “more by looking
upwards”.

Inability to close the eye.

Absent nasolabial fold.

Drop (asymmetrical) of mouth angle.

Deviation the mouth to the non affected side.

intact side

very good wote: that the patient may face a problem that he is can't taste
tn the affected side because of affection of Chorda tympani nerve that is
the meost distal branch intracanal so it is close to stylomastoid foreman
and it Ls reversable damage.




~ Ramsay Hunt syndrome: acute

Bells palsy with vesteular rash

Ramsay-Hunt Syndrome

- peripheral facial neuropathy associated
| with erythematous vesicular rash of the
skin of the ear canal.

Etiology: varicella-zoster reactivation.
Clinical picture:

Vesicular rash of the ear or mouth.
Ipsilateral peripheral facial palsy.
Vertigo and ipsilateral hearing loss. -

Tinnitus.
Otalgia: ear pain.
Headaches.
Fever.

VV VYV VYVY




nability to close thﬁeﬁ: eye
eviated to Rt now affected side (i
forehead wrinkles on the Le
o nasolabial gold iw the Lt

Bells pa Lsg




2@ el de-\

@ UMNL upper motor newrow Llesion — CB.T damage

@ LMNL lower motor neuwrow leston —>- -Legww

@ if damaged result contralateral Lower part pural.gsis Rt certicopulper tract

Lt certigopulper tract
@ f damaged result epsilateral hemifacial paralysis

n general the C.B.T gives dorsal and ventral
controlateral in addition to dorsal epsilateral

Dorsal part cause its Lmportance for the eye has dual
bnnervation from both cerebral hemispheres.

AV

p—> dorsal (anterior) part of nucleus for upper part of face Rt facial motor nucleus Lt facial motor nucleus

v—> ventral (posterior) part of nueleus for Lower part of face

Uupper motor newron damaged at right cerebral hemisphere the defecet will be contralateral Lower (ventral) part
(f the nucleus damaged or the nerve it will cause epsilateral Lower (ventral) part

S\ag L,MNLd\)Ex[ff\\h g)\\zshzn)\m)\um)\om&&’b,u'\ﬂ\w\\m‘ »&lmk u(,)\)cpovd umo)\x\\é

Damaged Lt nucleus cause = Lt LMNL of factal nerve

Pamaged Lt factal nwerve = the same
How do we differ in between

we should remember cortico spinal tract the motor tract come from Lt and at Lower
part of MO cross to Rt

(f stroke happened at Lt pons — epsilateral facial palsy and contralateral hemiplegia

— so Lt pontine lesion
(f the nerve is damaged it will be without hemiplegia. Cuz the nerve out of brainstem



The Vestibulo-Cochlear Nerve (VIII)
(Auditory or Stato-Acustic nerve)

It 1s a special sensory (hearing and balance) nerve.
It emerges from the anterolateral surface between the
pons and medulla oblongato with the facial nerve.

They are very closed together

Function: Hearing and balance.
Modality: Special somatic afferent.
Foramen: Internal auditory meatus.
It has two divisions:

Cochlear division.

Vestibular division.
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Facial nerve (VII) (cut)
Limbs of stapes

Base of stapes in oval (vestibular) window
Prominence of lateral semicircular canal
Vestibule

Tegmen tympani Incus
Semicircular ducts, ampullae, utricle and saccule

Malleus (head)

Facial nerve (VII) (cut)
Epitympanic recess

Vestibular nerve
Auricle

Cochlear nerve

Internal acoustic
meatus

N -/ "y Vestibulocochlear
N nerve (VI
-~

Note: Arrows indicate
course of sound waves

Nasopharynx

Extermnal
acoustic meatus

Tympanic membrane

Tympanic cavity Helicotrema of cochlea

Scala vestibuli of cochlea
Promontory

i Cochlear duct containing
Round (cochlear) window spiral organ (Corti)
Pharyngotympanic (auditory) tube

Scala tympani of cochlea




The Glossopharyngeal Nerve (I1X)

»The glossopharyngeal N. is a nﬁﬁ;;d nerve containing:

Palat PaLathe tonstl pharynx ca rotid

d. Sensory ﬁbers%boda and stinus) post 1/3 of the tongue

b. Parasympathetic fIDers. o samive s s

Cc. Motor fibers. suppties one muscle: stylopharyngeous muscle
» It is more important as seNﬁ?(L)gry than as a motor nerve.
» Origin: from posterolateral sulcus of medulla.
» Modalities: GVE, SVE, GSA, & SVA.

»Foramen: Jugular foramen
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Nuclei of the Glossopharyngeal Nerve

It has three nuclei:
39 3 0 i
g+ | 1. The upper part of nucleus ambiguous: it lies in

10th

the medulla (motor function).

11th

Ambiguous nucleus

2. The inferior salivary nucleus: it lies in the medulla

(parasympathetic function).orrartid gtand

3. The solitary nucleus: it lies in the medulla (sensory

fun Cti On) .Mew’ciowed before




Nucleus ambiguus

y‘ -

To parotid
gland

\\o S Sensation from
oropharynx,
P posterior tongue
To stylo-
pharyngeus  From carotid
body receptors




Functions of the Glossopharyngeal Nerve

1. Sensory function: supplies the:
a. Posterior 1/3 rd of the tongue (taste and general
sensation).
b. Mucous membrane of the pharynx and tonsil.
c. Carotid sinus and carotid body.
2. Parasympathetic function: supplies the parotid gland.
3. Motor function: supplies one muscle only the

stylopharyngeus muscle.
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Lesion of the Glossopharyngeal Nerve

1. "Loss of taste and general sensation from the
posterior 1/3 of the tongue.

2. LOSS Of Sensatl()n 1n the pharynx (f we touch its back it will

cause gag reflex.

3. Ipsilateral loss of pharyngeal reflexeos rfie

Efferent (motor) vagus and cranial accessory Bvoked by touching the root of the wouth back
AHCYCWC (sewsorg) QLDSSD‘PMQVH noed of the tongue and prepare You for vomiting
4. ‘Some pharyngeal weakness (dysphagia).
Not complete cause it just suepply on mustle
— stylophoryngeous muscle 2 types of dysphasia:
Neurogenic and obstructive called solid
1st = diffieulty in fluid

2nd = difficulty in solid matters




The Vagus Nerve (X)

» The vagus nerve is the longest of the cranial nerve.
» Origin: from the BV%S&%%%%% sulcus of the medulla.
It is a mixed nerve with:

a.'Motor fibers.

b..Parasympathetic fibers

c..Sensory fibers.

¢ It is the most important parasympathetic nerve in the

>  body.
» Modalities: GVE, SVE, GSA, SVA & GVA.

»Foramen: Jugular forameny




Brainstem
Anternomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)
Tuber cinereum

Aotenor perforated substance
Optic tract e o . Mamillary bodies

! , ot 4 sub ' - Temporal lobe (cut surface)
oSterior perforated substa - - Oculomotor nerve (I11)

Trochlear nerve (IV)

Cerebral peduncle

- . Trigeminal nerve (V)
Lateral geniculate body s ’ e Fbducens nerve (M)

Facial nerve (M) and

Pons nervus imtermedius

f ; ‘estibulocochlear nerve (VI

) //( 7.
Addle cerebellar peduncle —-,-—,6/, 15

- / N\ - ° — Flocculus of cerebellum

. &, 2 S o - Choroid plexus of 4th ventricl
Olive - b= _| - \

-
-
—

Glossopharyngeal nerve (IX)

AN

Pyramid

Vagus nerve ()

Dy i’

Ventral roots of 1st spinal nerve (C Hypoglossal nerve (XII)

v NIve

=
. ——

Pyramidal decussation | Accessory nerve (XI)




Nuclei of the Vagus Nerve

It has three nuclei:

1.

The main parasgmpathe’cic nuclews tn the bodg

Dorsal motor nucleus of vagus “Parasympathatic”:
Gives parasympathetic fibers to respiratory system,

W QIT system all the system take from vagus wntil it reach the

digestive tract and the heart. iz d
Main part of nucleus ambiguous “Somatic Motor”:
Gives motor fibers to the muscles of the larynx,
pharynx and palate.

Solitary nucleus “Sensory”:

Receives taste and general sensations from the
epiglottis and general sensation from the areas supplied

by the parasympathetic fibers.




Nucleus of

solitary tract
From skin of EAM and

tympanic membrane

Sensory from pharynx

d |
Nucleus ambiguus ana upper larynx

(branchiomotor) Motor to pharynx
Dorsal motor nucleus
(parasympathetic) Sensory and
branchiomotor fibres
In recurrent laryngeal
nerves
X continuing to thorax Subclavian artery (right side),

and abdomen ligamentum arteriosum (left side)




Function of the Vagus Nerve

1. The parasympathetic fibers supply:
a. The smooth muscles and glands digestive system.
b. The smooth muscles and the glands of the respiratory
system.
c. The heart.

2. The motor fibers supply:
a. All the muscles of the larynx. closssophargosal
b. All the muscles of the pharynx except the stylopharyngeus M.
c. All the muscles of the palate except the tensor palati muscle.

otic ganglion b5 mandibular
branch of 5th nerve

3. The sensory fibers:
a. Receive sensation from the mucous membrane of the
respiratory and digestive system mainly.
b. Receives taste sensation from the epiglottis.
c. Skin of the back of the auricle, external auditory meatus ,
lower and posterior part of the tympanic membrane.
d. Meninges of the posterior cranial fossa.




External carotid artery
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Lesion of the Vagus Nerve

1. Palatal paralysis:
a. Nasal tone of speech.
b. Drop of palatal arch on paralyzed side and shift
uvula to opposite side.
c. Fluid regurge.
d. Loss of palatal reflexes.
2. Pharyngeal paralysis:
a. Neurogenic Dysphagia.
b. Loss of pharyngeal reflex.
3. Laryngeal paralysis: hoarseness of the voice.
Others: tachycardia and constipation.

Sy mpathetio effect




The Accessory Nerve (XI)

It is a purely motor nerve and has two roots:

1. The cranial root: arises from the medulla oblongata.

Joins the vagus nerve and distributed with its

pharyngeal and laryngeal branches.

2. The spinal root: arises by the upper 4-6 cervical

segments of the spinal cord from the AHCs.

Supplies two muscles:

Awntertor horw cells

a. “nuscle: turn the head to

opposite side.

b. ’“muscle: shoulder shrugging.

Origin: from the posterolateral sulcus of the medulla.

Modality: General somatic efferent.

Foramen: Jugular foramen.

Adter they pass the foremen they divided another time
to spinal andl cranial the 1st supplies 2 muscles and
the 2nd give vagus nerve.




Accessory Nerve

Nucleus ambiguus SChelna Cranial root of accessory accessory nerve

Vagus nerve (X)
Foramen magnum

The entrance of spinal rodt Spinal root of accessory nerve

3 Jugular foramen
Superior ganglion of vagus nerve
FAocessory nerve (XI)

Intemal branch of accessory nerve

1st spinal nerve (C1

Inferior ganglion of vagus nerve

2nd spinal nerve (C2
Extemal branch of accessory
nerve (to stemocleidomastoid

3rd spinal nerve (C3 and trapezius muscles)

4th spinal nerve (C4)

Stemocleidomastoid muscle (cut)

Trapezius muscle




cause the crantal mentioned
n meotpr brageeh of the vagus

Lesion of the Spinal Accessory Nerve

* [psilateral paralysis of sternocleidomastoid
muscle (rotation of the head and neck to the same
Side).Heact o siseof esion

* Ipsilateral paralysis of trapezius muscle ( inability

to shoulder shrugging).




The Hypoglossal Nerve (XII)

(The motor nerve of the tongue)

Supplies geniohyoid thyrohyoid and give branch
to ansa cervicalis that Connect it wit c2 + c=

Origin: from the anterolateral sulcus of medulla i
oblongata. It receives a communicating branch from C1
Modality: General somatic efferent. J
Foramen: Hypoglossal canal speific foreman
Function: the hypoglossal nerve 1s a purely motor nerve

which supplies:

1. All the internal muscles of the tongue

2. All the external muscles of the tongue: hyoglossus,
genioglossus and styloglossus, except the
palatoglossus (soft palate muscle supplied from the

pharyngeal plexus).

vagus and cranial accessory
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The Spinal Roots and Nerves

» Each segment has four roots: two posterior & two anterior.
1. Two posterior (dorsal) roots: there are sensory fibers
(afferent fibers). Each posterior root has posterior spinal
root ganglion.
2. Two anterior (ventral) roots: there are motor and
autonomic fibers (efferent fibers).

» The anterior and posterior roots will join to form a single
mixed nerve called the spinal nerve — consist of 31 pairs of
spinal nerves (8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and
1 coccygeal).

» Each spinal nerve emerges from the intervertebral foramen.




The Exit of Spinal Nerve Roots

< Through the intervertebral foramina.
< Roots Ci- C7 pass above their vertebra.
< Cs pass below C7 vertebra.

< Thoracic, lumbar and sacral nerves pass below

corresponding vertebra.

< Lower lumbar, sacral and coccygeal nerves descend
vertically as cauda equina pass below

corresponding vertebra.




Relation of Spinal Nerve Roots to Vertebrae
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Special Considerations of the Spinal nerve Roots

The first cervical nerve and the coccygeal nerve
usually have neither the posterior (sensory) roots nor
the corresponding dermatomes.

The first cervical nerve passes between the atlas and

the skull.

The second cervical nerve passes between the atlas

and the axis.




Components and Branches of Spinal Nerves

* The spinal nerve: 1s formed by the union of posterior and
anterior roots within the intervertebral foramen, resulting in a
mixed nerve.

* Posterior root.

* Spinal ganglion: located within the posterior root and
contains pseudounipolar neurons “First order neuron for
somatic sensations’.

* Anterior root.

* Spinal nerve rami.




The Spinal Nerve Rami

Posterior ramus: innervates the skin and muscles of the back.
Anterior ramus: mnervates the anterior and lateral muscles
and skin of the trunk, extremities, and visceral organs.
Meningeal ramus: innervates the meninges and vertebral
column.

White communicating rami: contain myelinated
preganglionic autonomic fibers.

Gray communicating rami: contain unmyelinated

postganglionic autonomic fibers.




Functional Components of Spinal Nerve Fibers

1. Afferent Fibers:

A. General Somatic Afferent (GSA) Fibers: Convey
sensory input from skin, muscle, bone, and joints to the
central nervous system (CNS).

B. General Visceral Afferent (GVA) Fibers: Convey
sensory input from visceral organs to the CNS.

2. Efferent Fibers:

A. General Somatic Efferent (GSE) Fibers: Convey
motor output from anterior horn motor neuron to
skeletal muscle.

B. General Visceral Efferent (GVE) Fibers:

* Convey motor output to glands, smooth muscle,
and visceral and pelvic organs.




Dorsal (posterior) horn Dorsal
column

Intermediate zone

Ventral
(anterior)
horn

Dorsal root
(sensory)

Dorsal root
ganglion

Sensory
neuron

Spinal
nerve

Motor neuron

3 4
Ventral Lateral Ventral root
column column (motor)




Spinal ganglion
and GVA neuron

Postganglionic |\ —
sympathetic == 78| -
fiber P

."’ / 'l"’
'y y

| ;" White|

|
\ |
|
'\ ramus
r
Jat
[ |
Al
ro
I\
T
\
I‘\I‘.
W

W, Sympathetic trunk
' (paravertebral sympathetic
W, ganglion)

".\'

Posterior (sensory) root

. Prevertebral sympathetic

Spinal ganglion
and GSA neuron

\

ganglion |
Postganglionic sympathetic fiber //

\

GVA liber

Voluntary muscle




Visceral Nervous System

1. Visceral components of the spinal nerves: are not
present at all levels: they are associated mainly with
T1-T2 and S2-S4 regions

2. Sympathetic Nervous System: located within the
lateral horns of T1-L2 segments of the spinal cord.

3. Sacral Parasympathetic Nervous System: located
within the anterior horns of S2-S4 segments of the

spinal cord.




Spinal Nerve Innervation

. Dermatome: consists of a cutaneous area innervated
by the fibers of one spinal nerve.

. Myotome: consists of muscles innervated by the fibers
of one spinal nerve.

. Sclerotome: consists of bones and ligaments

innervated by the fibers of one spinal nerve.







