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The Cranial Nerves j "

[IThe cranial nerves are consist airs of nerves that arise
from the brain.

[They exit/ enter the cranium through @ in the skull.

I]The dCestlbuloeoﬁllear nerves)are
——

purely sensory nerves speelal sensory” (128). stall s b “."&

aSe /b,:"ﬁ
i TheM rochlear]) abdueent

( hypoélossa!Znerves are purely ifioto] gnerves —> JeSUD""J

= Sleul N‘"Zj
[The @emm@ o lossopharynge)anderves

1975)

are mixed nerves




Functional Modalities

o Somatic:uscle, joint, tendon, ligament, and

skin.
/ Vlsceral moothymuscles, @uscles, and
\gjkfj’/ o glands
Dd\o

o & Sensory “Afferent”:

; :
J%Sj@:/ General.
kic t/Special. tesy y Yision, smell

59t e Motor “Efferent”:
v’ General.
74 Spem;a(l i st

* Organic serisations: e.g. hunger, thirst and sexual
sensations “Hypothalamic Sensatlons”

————




Motor Functional Modalities
l. General@ Efferent (GSE): somatomotor, or somatic

—é
motor fibers, arise from motor neuron cell bodies in the ventral

horns of the gray matter within th@n@cor@. They exit the
_——

spinal cgfrilgt}lgough the(entral rooE_s, carryl@lmpulses to

skeletal muscle.
e

2. General Visceral Efferent (GVE): visceral or autonomic

efferent, are the efferent nerve fibers of the autonomic 2

nervous system (motor innervation to smooth muscle, cardiac

muscle, and glands).

3. The Special Visceral Efferent which supply muscles
pecial viscer: S ppLy 3

> " which derived from the branchial arches (the triger?linal, facial,

o 1 h 1 d cranial
74 ) ) .
o‘”& glossopharyngeal, vagus, and cranial accessory nerves)
C} _ e - E— \
4 [e /7
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Sensory Functional Modalities
pesierior Spival fook ganglion —» wa@o«jk,msae Sengelrion, Preptiocaphin,joirk SenSation
. Z_General Somatic Afferent (GSA): somatic sensoryferent”
fibers arise from neurons iﬁ sensory ganglia 3nd are found in all
the sp_in\al_r’lirles, and conduct general sensations from the surface of
the body through the E‘grsal roots to the spinal cord.

2. Special Somatic Afferent (SSA): afferent nerves of the special
|, senses, (fibers include the optic nerve and the vestibulocochlear

S0

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

S

(usually or reflex sensations) from the internal organs, glands,
— Caldhdc ink(¢¢:9nk «s

and blood vessels to the central nervous system.

Visceral Afferent fibers (SVA): aftferent fiber that develop
association with th¢ gastrointestinal tract. They carry the special

senses of smell (olfaction) and taste (gustation). The cranial nerves

e P
containing SVA fibers are the-6lfactory nerve(l), thrve
(VII), the glossopharyngeal nerveIX), and the yagus nerve ¢X).




The Main Three Functions of thm
l. ( General ll otor & Sensory Innervation: of the skin,

muscles, and joints in the head and neck region.

2. Special Senses: vision, hearing, smell, & Taste.
_/\_’__—

3. Autonomic #Visceral® Functions”: via

\—/-—_-\_

parasympathetic innervation to th@




Classification of the Cranial Nerves

Opening in the skull Site of nucleus Function Name Ne
- c—
Cribriform plate Temporal Lobe ( g\Sln’gl) Olfactory 1
Optic canal Oceipital lobe < 3| Vision Qptic 2
Superior orbital fissure Midbrain Motor Oculomotor 3
Superior orbital fissure Midbrain Motor Trochlear .
Midbrain, Pons (i rigeminal:\
Superior orbital fissure Pons Sensory -{Ophthalmic 5
Foramen rotundum Medulla oblongata Sensory Maxillary
—_— N~
Foramen ovale Upper C. spinal cord | Mixed Mandibular
Superior orbital fissure Pons Motor Abducent 6
_— —
@l;lllill\zigg@ﬁs_m@ Pons Mixe ((E acial) 7
Facial canal, Stylomastoid =
foramen P
Internal acoustic meatus Pon 4 Hearing Vestibulo-cochlear | 8
e S v
§ and balance
Jugular foramen Medulla oblongata (,Mixed Glossopharyngeal |9
Jugular foramen Medulla oblongata flV[ixe(V Vagus 10
ulla oblongata | Motor
Jugular foramen 1C1-C4AHC of S.C(u-\\' ot M 11
—— ’C’"’ 5( N —
[4’ l/!h\l n Lb\‘( —_——
Hypoglossal canal Medulla oblongata Motor_ @ypoglow 12




Brainstem
Antennomferior View

Optic chiasm

Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinersum

Optic tract > < |
. A
Posterior perforated substanN

Cerebral peduncle

Aaotenor perforated substance
hamillary bodies

o Temporal lobe (cut surface)

Qeulomotor perve (1IN

Trochlear nerve (IV)

Trigeminal nerve m

Fbducens nerve (V)

Lateral geniculate body

Facial nerve (M) and
nervus intermedius

\&stibulocochlear nerve QAID

Pons

viddle cerebellar peduncle

Flocculus of cerebellum

Olive Choroid plexus of 4th ventnicle
Glossopharyngeal nerve (IX)
Pyramid \agus nerve ()

“entral roots of 1st spinal nerve (C

Hypoglossal nerve (XII)

Pyramidal decussation Fccessory nerve (XI) b




I. The Olfactory Nerve

= Olfactory Nerve: (Latin for " c@ :
,

= Function and modality{ Specialf§ Lsier/aljfafferent smell

sensation).

= Olfactory tract located in the anterior cranial fossa and

Zﬁhed to theanferior surface of frontal lobe
CaMSQ—S NeR M
- ‘< N m

<




I1. The Optic Nerve

4 Optic Nerve: (Latin for ".

* Abundle of 1 million nervefibers.

* Responsible for transmitting nerve signals

fecoprove & kfro?thétina ;0 the brain.

* The optic disc 1s the front surface of the

nerve. M o O\
=

% Function and modalityz(s/pgc_ials&gic affere;tj

(sense of) and pupillary light reflex.




Superior rectus m.

Ora serrata

Fovea centralis | = - @ \.__comea

Central retinal a.

Central retinal v. R v \ Sidéiis

Inferior rectus m.,



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 in the same optic
tract) — optic tract (gives fibers to Edinger-Westphale
nucleus in midbrain for light reflex) — relay in the
lateral geniculate body — posterior limb of internal
capsule — optic radiation — end in areas 17, 18, 19 of

occipital lobes.



Optic nerve
= Optic foramen

i X OCCI')oi"}CJ loba \

Cen oladeral hemi anobic s hamon

L_RQ 1 R withm
QD

- Internal carotid
artery

Optic tract

__ Lateral geniculate

— Optic radiation

Visual (occipital)
cortex




The Visual Pathway

Visual field
of left eye

Midbrain

Optic
tracts

Visual fieid
of right eye

Binocular
visual field

Optic
chiasm

Lateral
geniculate
nucleus of
thalamus

Optic
radiations

Primary
visual area



A T
]IIII. The oculomotor Nerve
Zdat Lol VIRl el inene i gap )] O

* Oculomotor nerve: (Latin for "eye" and "moving").
* Function and modality:

|. General somatic efferent: supplies gxtraocular

“skeletal muscles” for the eye ball moveme q+ Libess

—— Pq(GS
2. General visceral efferent: supplies intraocular smooth
——

muscles for pupillary reaction and light reflex.
ppil @ S5 TR

* Site of nucleus: 1t lies 1n the tegmentum of midbrain.

* Emerges from the ventral surface of the midbrain.

* Foramen: superior orbital fissure “SOF” of the
sphenoid bone.
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The oculomotor N. supplies all of the intra- and extraocular
——

. muscles, Except:

I. Superior oblique muscle — from the trochlear nerve — IV.
2. Lateral rectus muscle — from the abducent nerve —V1.
3. Dilator pupillae muscle — from the sympathetic fibers.

4. Muller’s muscle — from the sympathetic fibers.

L__«, —_— .
/\’,L";l g 7 L/(:o Superior Trochlea
rectus
hodar Syudin /e \m?
oblique
o purtia | phesis & St o2 5

l_/

o

Anterior view of the right eye

Lateral rectus Medial rectus

Inferior
rectus

Inferior
oblique




Structure of Oculomotor Nuclei

1. The Edinger-Westphal nucleus: parasympathetic function
which supplies two intraocular muscles:
a. Constrictor pupillae muscle — Miosis.
b. Ciliary muscle — Responsible for light and
accommodation reflexes.
2. The lateral cell mass (motor function): supplies five extra
scdbrw™ L= ;) gcular muscles: ] 22 o J 5 ), oy
v~ @ a. Levator palpebrea superioris muscle. é :
Complehe s b. Superior rectus muscle.
c. Medial rectus muscle.
d. Inferior oblique muscle.
¢. Inferior rectus muscle.
3. The central nucleus of Perlia: motor function which
\ supplies the medial recti muscles of the two eyes allowing

y to contract together when both eyes converge to look to a
near object.



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.
d. Constrictor pupillae muscle (via ciliary ganglion).

e. Ciliary muscle (via ciliary ganglion).






Nerves of Orbit - Muscles Partially Cut Away
Superior View

\'\\ "/ 4 Long ciliary nerves

Supratrochlear nerve (cut) Short ciliary nerves

Supraorbital nerve Lacnimal nerve

branches (cut)

Parasympathetic root
from oculomotor nerve

Sympathetic root from
intemal carotid plexus

Infratrochlear nerve

Aotenor ethmoidal nerve

Optic nerve (1)

Ciliary ganglion
Postenor ethmoidal nerve

Branches to inferior and

Sensory root from _- oy F o N — madialrectus muscleg
nasociliary nerve 5 o, ol ' ‘ — — Abducens nerve %))
Superior division of — : S ; O S s

oculomotor nerve (111 (cut) = Infenor division of oculomotor nerve (Il

Nasociliary nerve

Intemal carotid plexus

Trochlear nenve (IV) (cut
Ophthalmic nerve (\V1)

Oculomotor nerve (1)
Abducens nerve (V)




IV. The Trochlear Nerve

It 1s purely a motor nerve and the smallest cranial nerve.

Function and modality: general somatic efferent —

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.



V1. The Abducent Nerve

Abducent nerve: (Latin for "abduction”).

Function and modality: general somatic efferent —

\OL%’Q(\O(/ teru s
supplies the s@e{@ﬂmiﬁé muscle.

Site of the nucleus: 1t lies in pons.

The abducent nerve emerges from the lower border of

the pons (between the pons and medulla oblongata).
E——————— e

Foramen: superior orbital fissure “SOF” of the

sphenoid bone.



Brainstem

Antennomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinereum )
Faoternior perforated substance

Optic tract Mamillary bodies

Temporal lobe (cut surface)

Posterior perforated substance _—

Trochlear nerve (I\)

Cerebral peduncle
Trigeminal nerve (\Y)

Lateral geniculate body o e : Abducens nerve (M)

Facial nerve (V1) and
nervus intemedius

estibulocochlear nerve OVID

Flocculus of cerebellum

Choroid plexus of 4th ventricle

Glossopharyngeal nerve (1X)

Pyramid "‘ be A7 ' \agus nerve (X

ventral roots of 1st spinal nerve (C ~O Hypoglossal nerve (XII)

o —

Pyramidal decussation ’ i Accessory nerve (X0




The Actions of the Ocular Muscles

Lateral Rectus Muscle: (laterally) the eye ball.

Medial Rectus Muscle(medially) the eye ball.

Superior Rectus Muscle: elevates, adducts and rotates

—_—
medially.

Inferior Rectus Muscle: depresses, adducts and rotates

—_—— —x
— \

medially. :
Superior Oblique Muscle; depresses, abducts)and

rotates laterally.

Inferior Oblique Muscle: @md rotates

laterally.




Extrinsic Eve Muscles
Right Lateral View

Superior oblique muscle

Levator palpebrae supenons muscle

2rior rectu: le

/. -
4

.

Commeon annular tendon

Lateral rectus
muscle (cut)

Infenor oblique
muscle

Optic nerve (1l

Infenor rectus muscle




Right Eye, Anterior View




medial rectus

inferior oblique

lateral recltus




Lesion of the Oculomotor Nerve

‘ \ e PtOSIS paresis of the levator palpebrea superioris muscle.

K‘S -
@’T& . Dlplopla occurs only on elevation of eye lid— ot ) ol

— I — U)L.:{ 'vr'c'

VSqulnt dlvergent paralytic.

* Mydriasis: dilated fixed pupil.

* Loss of light and accommodation reflexes.




Lesion of the Oculomotor Nerve




Lesion of the Trochlear Nerve

1. Diglogia on looking down and out.

2. Limitation of movement during examination for eye

movement down and out.
p—_——

Lesion of the Abducent Nerve

1. Diplopia on looking out Wargs./_
2.

Limitation during examination of eye movement in the
outward direction. F |
3. Convergent paralytic squint. | |
e e ——




Light Reflex

* Direct Light Reflex: Light in one eye leads to constriction

(miosis) of the same eve

* Indirect Light Reflex : Light in one eye leads to constriction

(miosis) of the oppasite eye.
Pathway of Light Reflex
k| Fibers from rods andmf@tic nerve /-optic chiasma
Yt H‘UC

before reaching the lateral geniculate body — the
pass to the third cranial (oculomotor) nerve nucleusi(Edinger—ﬁs—tb@
nucleus) in midbrain of both side /—I» through oculomotor nerve —
ciliary ganglion — supply the constrictor pupillaec muscle

st




Accommodation and Convergence Reflex

. Patient is asked to follow your finger from a far point
to a near one:

e
{?ﬂlﬂ@ontwction of both medial recti

muscle).

*2*W(contraction of constrictor pupillae muscle).

i




]

]

]

V. The Trigeminal Nerve

oMes Ny

The trigeminal nerve 1s mixed nerve (nfotor and

,.).
fibers). Ca#q Smpathertic )
sensory fibers) 94U i M%"“Pﬂﬁ LS

The trigeminal nerve 1s more 1mportant 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:

3(1@1'29 Rgoﬂ sensory function. Cosebebbolihin ¥
- — S~ onale
b¢ZSmall Motor RO@: motor function. . | %:, ..

The two roots are attached to the ventro-lateral aspect of

the pons.



Brainstem

Antennomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinereum )
Faoternior perforated substance

Optic tract Mamillary bodies

: : ot d sub e - Temporal lobe (cut surface)
ostenor perforated substance ; — Ooulomotor narve (111

Trochlear nerve (IV)
Cerebral peduncle

Trigeminal nerve ()

Lateral geniculate body : AR .. q #Fbducens nerve (M)

Facial nerve (M) and
nervus imtemedius

‘estibulocochlear nerve (VI

Flocculus of cerebellum

Choroid plexus of 4th ventricle

Glossopharyngeal nerve (1X)

Pyramid 7/ ' \agus nerve ()

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

Yre NIV e

Pyramidal decussation ' i Accessory nerve (){l)37




Nuclei of the Trigeminal Nerve

1. Maln Sensory Nucleus: lies in the middle part of the@

(for touch sensation). ~ nﬁﬁlfig vi.

2. Spinal (Descending) Nucleus: lics in th¢ medulla oblongat

and extends upwards to the I¢ lower part of\/t@_d?mu\m .

Cq -
downwards to the Gpper cerv1cal spmal cord)(for pain and

m yé bm{ _————
temperature sensation).

—

3. Mesencephalic Nucleus: lies in the midbrain and upper part

: ) :
of the pons (deep sensatlonfw PrrpSepion

4. Motor Nucleus (motor function): lies in the middle of the
It give motor fibers that joins with the mandibular




Mesencephalic
nucleus

Motor nucleus

Sensory nucleus
of the spinal tract

¥

Ophthalmic

22N Maxillary
i and
L_ Mandibular

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.



Ophthalmic and Maxillary Nerves

Posterior ethmoidal nerve  |nfraorbital nerve emerging from infraorbital
Long and short ciliary nerves Fotenor ethmoidal nerve Supratrochiear nerve
Ciliary gangh Supraorbital nerve
. y Lacrimal gland
Lacrimal nerve
By Infratrochlear nerve
Nasociliary nerve 4 (from nasociliary nerve)

Frontal nerve - Cutaneous branch of
Tentonal branch of | s | lacrimal nerve
ophthalmic nerve (\V1) : -

Ophthalmic nerve (V1)

ygomaticotemporal nerve
ygomaticofacial nerve

Trigeminal (semilunar) ganglion

Extermnal nasal
branch of antenor

Trigeminal nerve (\)

Meningeal
branch of '
maxillary Y o
nerve (V2) N

-

Foramen ovale

/ . ! / , > o ‘:'__ e ' TS : !
Foramen rotundum S/ ;‘ B PA = S P cac Sl CIANS superior alveolar nerve
Mandibular nerve (\V3) B, L L6 WV aa RS Mucous membrane
T LROTVIV IR g o e
Zygomatic nerve - - . = . & gingry

branches
Nerve (\Mdian) of pterygoid cana

Pterygopalatine ganglion
Greater and lesser palatine nerve
Pterygopalatine branches

AN Superior
Middle supenor alveolar nerve alveolar nerve

plexus




The Ophthalmic Nerve (V)

It 1s the first branch of the trigeminal nerve.
Function and modality: general somatic afterent.
Foramenr@g@‘w “SOF” of the
sphenoid bone.

It supplies the:

1.

©®NO O WD

Skm over forehead.

Slen over upper eyelid.
Eyeball, conjunctlva & lacnmal gland.
Corneal reflex. {; °”W\M
| Saciad
Nasal mucosa. i beculafis oreei e

Frontal SInus.

External nose.
P

\ Dura mater in the anterior cranial fossa.




The Maxillary Nerve (V,)

It 1s the second branch of the trigeminal nerve.

Function and modality:@ﬁmlsomaﬁc afferent. |

Foramen: Srotundum foramen,/

It supplies the:
* Maxillary area of skin of the face.

* Maxillary teeth (of the upper jaw).
e  Mucosa membrane related to maxilla.

* Maxillary sinus.
it - P— M L YR
T

* Palatalreflex. 7 ¢ | -« _.JC, &

>
* Dura matter in the(middle cranial fosser\

=




The Mandibular Nerve (V)

It 1s the third branch of the trigeminal nerve.

Functions and modalities: mixed nerve general somatic

——

afferent & special visceral efferent.

Foramen:rotundum foramen.

Origin: it 1s a mixed nerve formed of two roots:

1. Sensor; 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 th Nerve

¢ The sensory part of the mandibular nerve carries

general sensory information from the: ey

SN e
1.  Mucous membranes of the mouth and }/))

2. | Anterior two-thirds of thﬁ_tong@ j@u@fc&f SenSakion

fagy
3.( Lower teeth| Mol 755 |
empPani| n. glom adal
4. SkinofM femprl . &

Jaw jerk.

3
6. Side of the head and scalp.
14

Meninges of the middle cranial fossa.



Motor Functions of the Mandibular Nerve

1. Motor fibers to muscles of mastication:
a. Temporalis muscle.
b. Masseter muscle.
c. Medial pterygoids muscle.
d. Lateral pterygoids muscle.
2. Motor fibers to other four muscles:
e. Mylohyoid muscle.
f. Anterior belly of digastric muscle.
Tensor palati muscle (from otic ganglion).

g
h. Tensor tympani muscle (from otic ganglion).



Dermatomes of Head and Neck




Augrnicular branch

From opMhaimic division of vagus nerve (X)

of ﬂoﬂnﬂ nerve (V1)

Supratrochleat nerve

—

' Medial branches
' of dotsal tami
Palpebral branch of cearvical

spinal
ot lacsimal nerve e
Infratrochiear nefve
|
Greater occipital
External nazal branch of netve (C2)
antenior ethmoidal
nerve
314 occipital
nerve (C2)
From maxillary division m::ﬁ:m L
of trigeminal nerve (V2) il
succaszion dalow
Infraodbital nerve
Zygomaticotacial netve
Zygomaticotemporal nerve
Branches from
cervical plexus
Lesset occipital
From mandibular division nerve (C2,.3)
of trigeminal nerve (V3)
Graat auncular
nerve (C2, 3)
Mental nerve
Transverse carvical
Buccal nerve nerve (C2,3)
Auriculotemporal nerve Suptadavicutar

nerves (C3, 4)




Trigeminal Neuralgia (TN)
”Tic Doloureau® ]

oo U [ Dly
* TN i1s defined as paroxysmal, stereotyped attacks of

(/ \ Cr/\ ° ® ° °
/ise_vere sharp pain (stabbing or electric-shock like

2

g en pain) in the distribution of one or more branches of
%< the trigeminal nerve.




VI1I. The Facial Nerve

® [tis a mixed nerve which contains ensory) and
—_—

mnpathetic fibers.

® [t 1s more important as a motor than as a sensory
\ —

nerve.

@® Modalities: GVE, SVE, GSA, & SVA.

® Foramens Internal auditory meatus /- Stylomastoid

foramen.




Roots of the Facial Nerve

. ( qu'/ oot
[0 Facial Nerve (motor nervé): is a purely motor

nerve supplies all the muscles of face

expression.
p S/le” fOO'S’

[l Nerve Intermedius: consists of sensory and

parasympathetic fibers.
— N — T/ _—



Brainstem

Antennomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)
Tuber cinereum

Aaotenor perforated substance

Optic tract Bamillary bodies

o Temporal lobe (cut surface)
Oculomotor nerve (I11)
Trochlear nerve (IV)

Postenor perforated substance

Cerebral peduncle
Trigeminal nerve (V)

Fbducens nerve (V)

Lateral geniculate body

Facial nerve (V1) and

Pons nervus intermedius

‘vestibulocochlear nerve (VI

viddle cerebellar peduncle

Flocculus of cerebellum

AN

=
: '/' £/ Choroid plexus of 4th ventricls
Olive — — G
Glossopharyngeal nerve (IX)
Pyramid “agus nerve (0

“entral roots of 1st spinal nerve (C

Hypoglossal nerve (XII)

v'-'-il'"vlu .

o —

Pyramidal decussation Fecessory nerve (K1)




Nuclei of the Facial Nerve

1. ( Facial motor nw (Motor): lies in the pons and supplies

the/facial muscles\
2. (r/Superior salivary nucleuQParasympathetic)z lies 1n the
e —_— ?
pons for:

a. {Slﬂ)m\zmch'\mn(ﬁs\ublingual salivary M(C@Qa/

b. Glands of the palate, nose, la_cg_m@ds and

nasopharynx (Greater superficial petrosal nerve)(59 P/(/
3. (Solitary nuiiéﬁgg lies in the medulla oblongata for:

(> General sensation)from the skin of the external auricle and

tympanic membrane.
S

KO @e} sensation% from the anterior 2/3 of the tongue.

C h ;YJ{( J’l’) 1 P, Nelve




an*eﬂof Z/g FQS'*C( o ’!Ts loSQoPM(MShL\

y\e('a.\ﬂ —_—
/\ﬁ;’:‘f‘ ff"‘“*“’"ﬁ& ¢tions of the Facial Nerve

&osh ,
,M,a,wzar DI oD ) (22 NN S sty

Q.,m\ AN
| @ function to muscles of facial expression:, 1
e 6»4"

— G labedins MMSC

21/ Parasympathetic to all glands of head (submandlbular

sublingual and lacrimal glands) except(the parotid glan

(glossopharyngeal nerve)Z _—

3 Mf the external auricle and tympanic
membrane. @(;MCBT D

4. or anterior 2/3 of the tongue.

e —__ S
: eal reflex. )

)




& bances <\ Branches of the Faci ve
| &Inside t allopian Canal
. ; //
- 1. The greater superficial petrosal nerve “GSPN”.
L> flars Sﬁm pefinedic

2. Small branch to the stapedius muscle.
1/7 6s)5) Z}QS‘ 0,9 L}LZSJ

3. Th mpani. :
Senation o audecioc ;); °
m &owr\\‘jlf\
MWJ et mje’“"""( 7 5] Sub Manepular” P{e 9 lanic 4&%{;
9@2‘3‘1"\) b ngefs (;,«éJ/Z_/ %cmfa\im/\iq ’ Pa%!fimsﬁc QL bors

5.\'\'\\')03 Y

3\0:.

o Q\,}\_(éck et W -






Branches of the Facial Nerve
After it Leaves the Skull

$Immediately after it leaves the skull @}

1.
2.

The posterior auricular nerve.
___JL—//

The nerve to the)posterior belly of the digastric ™7
muscle and to th@éslﬂohyoidm

< Terminal branches of the facial nerve “5 branches”:

Temporal nerve (fro < branch). |
—_— b:;‘mﬂ >

Zygomatic nerve (from tgmporofaciql branch )4 "~ o

. . 4\/\6*0( Y, g
Buccal nerve (from cervicofacial branch)=—— &4
- of bicwtag 77us musee + buccinadol m. o

Marginal mandibular nerye (from cervicofacial
branCh). 7\/\0{%(( Aron o{i\ﬂle og’ 1_)\: Mow{’ﬂj\

Cervical nerve (from cervicofacial branch).
~ —




Main brysi of a0 natvn
emerging rom
stylom astoid teramaen

Marginal mandibular branch

Carvical braneh




Temporofacial division of facial nerve

Posterior auricular nerve Temporal branch
of facial nerve
Main trunk of facial nerv 3 AR ®, Sekohas ot taoial
\ Buccal branches
of facial nerve
Nerve to postenor belly
of digastnc muscle
and to stylohyoid
Cervicofacial division of facial Marginal mandibular
branch of facial nerve

Cervical branch of facial nerve
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Mandibular Nerve [V3]
Lateral View

Postenor division of mandibular nerve

Posternior deep temporal nerve

Foramen ovale

Foramen spinosum
Aunculotemporal nerve

Temporalis fascia
and muscle

ningeal Fotenor deep
h of temporal nerve
xillary :
e (\V3) Masseternic
Postenor
icular

nerve

Lateral
rve pterygoid
MD nerve and
muscle
Facial nerve (MI) Bucoal nerve
Middle meningeal artery and buccinator
Aotenor division ot
mandibular nerve
igastric muscle (posteror belly

muscle (cut)

g b PR
Chorda tzmgani nerve

P
Inferior alveolar nerve (cut

Ay v ':‘/' -
Mylohyoid nerve '

e Submandibular ganglion
Sublingual gland
Linqual nerve
Medial pterygoid muscle (cut

Hypoglossal nerve
Stylohyoid muscle

Submandibular gland
Mylohyoid muscle (cut)

al nerve

Infenor alveolar nerve (cut)
Sublingual nerve Digastric muscle (anterior belly)




Stylohyoid muscle

Parotid gland
Hypoglossal nerve (XI1)
Lingual antery

Digastnc muscle (postenor b
Submandibular
gland

o

Great auncular nerve

lohyoid muscle Lesser occipital nerve

Digastric muscle

(anterior belly) nd cervical nerve (ventral ramu:

Intemal carotid artery

emal carotid
3rd cervical nerve (ventral ramus)
Supenor thyroid artery
THERpoi inasale Aecessory nerve (XI)
Omohyoid muscle
(supenor belly) (cut) Levator scapulae muscle

SUDAor 1004 of B oervicall Inferior root of ansa cervicalis

Intemal jugular vein Mddle scalene muscle
Stemohyoid muscle Aotenior scalene muscle
Inferior thyroid artery 5th cervical nerve (ventral ramu,

Transverse cervical artery

Vagus nerve (X))

Stemothyroid muscle Inferior belly omohyoic

muscle (cut)

Common carotid artery hial ple
Brac Xus

Vertebral artery
Dorsal scapular artery

Suprascapular artery
Phrenic nerve

Thyrocervical trunk
Subclavian artery

Subclavian vein




~ Bell’s Palsy

(g

L)

» Sir Charles Bell “Scottish Surgeon”

first described the anatomy and function
of the(facial nerve in the 1800.

» Bell's palsy: defined as an acute

peripheral facial nerve palsy o@

< The annual incidence rate is between

L)

(g

L)

L)

13-34 cases per 100,000 population.

< Etiologyé éerpes simpleﬁirus

reactivation.
Te—

(November 1774 — 28 April 1842 12)




Clinical Features of Bell’s Palsy

@ with Bell's palsy typically present with sudden

onset (usually over hours) of unilateral facial paralysis,
E— — ~—— —_— N

common findings include:

0 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 then affected
\/\/\/\/\/\/—\/\/\

N R N [ I (R



Ramsay Hunt syndrome: acute

-\\; peripheral facial neuropathy associated

- with erythematous vesicular rash of the

‘skin of the ear canal.

Etiology: varicella-zoster reactivation.

Clinical picture:

i @@f the ear or mouth. | =
psilateral perigheral facial palsy. =

Vertigo and ipsilateral hearin\g loss. 4

Tinnitus. R

e

Otalgia: ear pain..—
Headaches:—
Fever. =

O OO O8O O8O
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The Vestibulo-Cochlear Nerve-Q/11L
(Auditory or Stato-Acustic nerve)

It 1s a@/@ (hearing and balance) nerve.

It emerges from the anterolateral surface between the
pons and medulla oblongato with the facial nerve.
Function: Hearing and balance.

Modality:Special somatic afferent.

“‘ : Yin /o
Foramen: Internal auditory meatus. + [orin 2 J

It has two divisions:
e Cochlear division.—> | e ﬂﬂ

e Vestibular division. o ) |, nce



Brainstem

Antennomferior View

Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)
Tuber cinereum

Aaotenor perforated substance

Optic tract Bamillary bodies

o Temporal lobe (cut surface)
Oculomotor nerve (I11)
Trochlear nerve (IV)

Postenor perforated substance

Cerebral peduncle
Trigeminal nerve (V)

Fbducens nerve (V)

Lateral geniculate body

Facial nerve (V1) and

Pons nervus intermedius

‘vestibulocochlear nerve (VI

viddle cerebellar peduncle

Flocculus of cerebellum

AN

=
: '/' £/ Choroid plexus of 4th ventricls
Olive — — G
Glossopharyngeal nerve (IX)
Pyramid “agus nerve (0

“entral roots of 1st spinal nerve (C

Hypoglossal nerve (XII)

v'-'-il'"vlu .

o —

Pyramidal decussation Fecessory nerve (K1)




Facial nerve (Vi) (cut)
Limbs of stapes

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

Tegmen tympani Incus

Semicircular ducts, ampullae, utricle and saccule

Malleus (head)

Facial nerve (VIT) (cut)

Epitympanic recess
Vestibular nerve
Auricle

Cochlear nerve

Intemnal acoustic
meatus

Vestibulocochlear
nenve (VI

Note: Arrows indicate
course of sound waves

Nasopharynx

Extemal
acoustic meatus

Tympanic membrane

Tympanic cavity Helicotrema of cochlea

Scala vestibuli of cochlea
Promontory

i Cochlear duct containing
Round (cochlear) window ShllsE oA (el
Phanyngotympanic (auditory) tube

Scala tympani of cochlea



The Giossopharynge¢al Nerve (IX)

OThe glossopharyngezai N. is a mixed nerve containing:

a..Sensory fibers.

b. Parasympathetic fibers.

c. Mo 1bers

[ It 18 more important/as sensory than as a motor nerve.

[l Origin: from posterolateral sulcus of medulla.

[0 Modalities: GME.SVE, /GSA, & $SVA.

Iy
HForamen: Jggilflgrffgaﬁm\ey




Brainstem

Antennomferior View
Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinereum
Foterior perforated substance

Omic tract Mamdiary bodies

1 x it el E - Temporal lobe (cut surface)
osterior perforated substance 23 o Oculomotor nerve (111)

Trochlear nerve (IV)

Cerebral peduncle

Trigeminal nerve (V)

Lateral geniculate body _— - , 9 fbducens nerve (M)

Facial nerve (M) and
nervus imtermedius

estibulocochlear nerve (VI

Flocculus of cerebellum
Choroid plexus of 4th ventricl

Glossopharyngeal nerve (IX)

agus nerve 00

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

Pyramidal decussation ' Accessory nerve (1)




Nuclei of the[ Glossopharyngeal Nerv@

It has three nuclei:

1. The upper part of nucleus ambiguous: it lies in

—

the medulla (motor function).

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

(parasympathetic function). rQa/b’HJ Z[QYWJ

Ptu.s.,‘cu_s Sb\;:\‘\(a's v nguclegs S.ali-‘iu/fs & vaet N
3. The solitary nucleus: 1t lies in the medul ,

function). ~xeT N
X <1 —
A ﬁ &1 — X

An. Sn.



7

4

To parotid
gland

0 Sensation from
oropharynx,
/ posterior tongue

NST To stylo-

pharyngeus  From carotid
Nucleus ambi 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.



Branches of the Glossopharyngeal Nerve

Meningeal branch (sensory): Supplies meninges of posterior
cranial fossa.

Tympanic branch or Jacobson's nerve (parasympathetic
nerve): Reach infratemporal fossa to relay in the otic ganglion
“Preganglionic parasympathetic nerve”.

. Nerve to stylopharyngeus muscle (motor).

. Tonsillar branches (sensory): to the palatine tonsil.

. Lingual branches (sensory): terminal branch to mucous
membrane of the posterior 1/3 rd of the tongue (taste and
general sensation).

. Carotid branch (sensory): sensory nerve to the carotid

sinus and carotid body.

. Pharyngeal branches (sensory): they enter the

formation of the pharyngeal plexus and supplies the

mucous membrane of pharynx.
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Lesion of the Glossopharyngeal Nerve

1. Loss of taste and general sensation from the

—_— =
—\

posterior 1/3 of the to .

2. Loss of sensation i@
3. Ipsilateral loss o@gea@

——
4. \ Some pharyngeal Wf&ll{ﬁ?y(dysphagia).

NV
4 d” T gag el phagngst £ 0 A

] = c s~ Crxt

Sterne deéoka?o/g;éj . L@ acoisj o b




The Vagus Nerve (X)

[0 The vagus nerve is the longest of the cranial nerve.
OOrigin: from thggosterolateral sulcus of the medulla. 3
&1t is 2 mixed nerve with:

a. Motor fibers.

b. Parasympathetic fibers

c. Sensory fibers.

& Itis th

0  body.

ost importa

parasympathetic herve in the

[ Modalities:(GVE, SVE/GSA, éVA& GVA. (
Foramenj Jugular foramen




Brainstem

Antennomferior View
Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinereum
Foterior perforated substance

Omic tract Mamdiary bodies

1 x it el E - Temporal lobe (cut surface)
osterior perforated substance 23 o Oculomotor nerve (111)

Trochlear nerve (IV)

Cerebral peduncle

Trigeminal nerve (V)

Lateral geniculate body _— - , 9 fbducens nerve (M)

Facial nerve (M) and
nervus imtermedius

estibulocochlear nerve (VI

Flocculus of cerebellum
Choroid plexus of 4th ventricl

Glossopharyngeal nerve (IX)

\agus nerve (00

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

Pyramidal decussation ' Accessory nerve (1)




Nuclei of the Vagus Nerve

It has three nuclei:
l. orsal motor nucleus of vagus t*'Parasympathatic”:
Gives parasympathetic fibers to respiratory system,
PR S,
digestive tract and thehﬁtt/
2. MMO@ucleus ambiguous)“Somatic Motor”:
G1ves motor fibers to the muscles of the 123(,

pharynx and palate.

‘Sensory”:
ecelves and ¢eneral sensations from the

N—

epiglottis'and al sensation from the wphed
by the parasympathetic fibets.




S Nugleus of
2 solitary tract

s
v /P75

\ Sensory from pharynx
and upper larynx

From skin of EAM and
tympanic membrane

Nucleus ambiguus
(brafchiomotor) Motor to pharynx
Doysal motor nucleus
(parasympathetic) Sensory and
- ‘ branchiomotor fibres
0 // inrecurrent 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. o
c. The heart.

e

2. The motor fibers supply: by <o (O}w\ ranred
a. All the muscles of the larynx. FM J
b. All the muscles of the pharynx except the stylopharyngeus M.
c. All the muscles of the palate except the| tensor palati muscle.
han v\l 9

3. The sensory fibers: W@@fﬂac al)
a. Receive sensation from the mucous membrane of the
b. Receives taste sensation from the epiglottis.
c. Skin of the back of the auricle, external auditory meatus ,

_lower and posteriorpart 0 ic membrane.
d Meninges of the posterior cranial fossa.




Digastric muscle
(antenor belly)

Supenor thyroid artery
Thyrohyoid muscle

Omohyoid muscle
(supenior belly) (cut)

Superior root of ansa cervicali
Intemal jugular vein

Stemohyoid muscle
Inferior thyroid artery

Vagus nerve (0
Stemothyroid muscle

Common carotid artery

Vertebral artery

Thyrocervical trunk
Subclavian artery

Subclavian vein

Stylohyoid muscle
Digastric muscle (posterior belly)

Great auncular nerve

> i, Lesser occipital nerve

AT

?’/ znd cervical nerve (ventral

Intemal carotid artery

3rd cervical nerve (ventral ramus)

Access nerve (Xl

Levator scapulae muscle
Infenior root of ansa cervicalis
hiddle scalene muscle
Aoterior scalene muscle
Sth cervical nerve (ventral ramu

Transverse cervical artery

Infenor belly omohyoid
muscle (cut)

Brachial plexus

Dorsal scapular artery
Suprascapular artery

Phrenic nerve



Branches of the Vagus Nerve

1. Meningeal nerve (sensory): to the dura mater of the posterior cranial

fossa.

[—

2. Auvricula¥ nerve “Alderman's nerve or Arnold's nerve”: to the skin

T~

part of the W@.

4o : : :
3. Pharyng‘&fl branch: its fibers mostly derived from the cranial

aCCCSSOry nerve.

of the back of the e}}r\igl\e} external auditory meatus , lower and posterior

Supply all pharyngeal muscles)except the

stylopharyngeus and\all muscle e soft palate\except the tensor

S ——

palati muscle.
4.  Superior lgryngeal branch: it divides into two branches:
a. Internal laryngeal branc@ upplies the upper
@W&md mmn from epiglottis.
b. External lar\y%c supplies Ericothyroid m’u_s_cE./

57 Carotid bodyv braneh.
. —




—
6. Upper and lowe: aa nve

8. Pulmonary branches.
\/_\N_j

9. Esophageal branches.
J\/\%

10. Abdominal branches.







Recurrent Laryngeal Nerves (motor & sensory)
rve:
[0 Arises from the right vagus nerve infront of the first part
of W Then it hooks below then behind -
the subclavian artery.
[ It ascends along the right groove between the trachea and
esophagus closely related to medial surface of thyroid gland.
b. Left Recurrent laryngeal nerve:
[0 Arises from the left vagus nerve at left side of arch of aorta.
Then 1t hooks below then behind the arch of aotta.
Branches of each recurrent laryngeal nerve supplies:

I. Motoryjor all Taryngeal muscles {except cricothyroid muscle

from external laryngeal nerve). It also gives branches to the

trachea, esophagus and inferior constrictor muscle of pharynx.
2. ( Sensory: t%@mls membrane of the lower 1/2 of larynx )
(below vocal cords).




Superior pharyngeal constrictor muscle
Middle pharyngeal constrictor muscle

Tip of greater hom of hyoid bone

Inferior pharyngeal constrictor muscle——————

Median pharyngeal raphé
Zone of sparse muscle fibe

Crcopharyngeus muscle (part of
inferior pharyngeal constrictor)

Circular esophageal muscle in \tshaped
area of sparse longitudinal muscle
fibers (area of Lsirmery

Longtudinal esophageal muscle
Infenor thyroid vein

fenor bulb of intemal jugular vein
\ertebral artery
Left subclavian artery and veis

Intemal thoracic artery and vei

Left brachiocephalic vei
Trachea
Left recumrent laryn&al nery
#cch of aonta

Left vagus nerve

Extemnal carotid artery

Facial artery
Intemal carotid artery

Lingual artery
Superior laryngeal nerve

emal branch of
E:genor lagng::! nerve
Superior thyroid artery
Superior laryngeal artery
emal branch of
upernor eal nerve
ommon carotid artery

Intemal jugular vein
Vagus nerve ()

Thyroid gland (right lobe)
Supenor parathyroid gland

FAscending cervical artery
Inferior parathyroid gland

Infenior thyroid artery
Right recument laryngeal nerve

Transverse cervical artery

Suprascapular artery
yrocervical trunk

Right subclavian artery and vein
Right brachiocephalic vein
Brachiocephalic trunk

Right vagus nerve 00
Supenior vena cava




Lesion of the Vagus Nerve

1. Palatal paralysis:

a. Nasal tone of égggch.

b. Drop of palatal arch on paralyzed side and shift

—
uvula to opp0s1te side.
5 acfl
c. Fluid re s éb

d. Loss of palatal reflexes.

2. Pharyngeal paralysis: f /,J

a.'Neurogenic Q}L&Lg‘i‘&’—» P J,_,'/
b. Loss of{pharyngeal reflex. di/

3. Laryngeal paralysis: hoarseness of the voice.

Others: techycardia and constipation. N d(j/ ”‘C/‘
== A




The Accessory Nerve (XI)

SOWWHC yofey
e Itis a{purely m(@nerve and has two roots: pstnl

1. The cranial root: arises from the medulla oblongata

ol iy~
u3 Clesy

PA% 25y 1 1o Joins the vagus nerve and distributed with its < wfp e
!q—};nL/V / gxaeq (M
laryrgea Ing”

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

vesieen | mie? pharyngeal and laryngeal branches.

as enol m«uj segments of the spinal cord from the AHC:s.

enter Foxamen Fpvis T LpanteSceria ce \
M '*wSupp ies two muscles:

: i ‘)ﬁ.)\\ oo+ a. | Sternocleidomastoid muscle: turn the head to opposite

qnid : ) I Ye neck —
Bumin (25804 side. !
&) b.| Trapezius|muscle: shoulder shrugging. #7%f=us ) 2 9o

il leaed Yo S)oylde.-

*  Origin: from the posterolateral sulcus of the medulla.

* Modality: General somatic efferent.

 Foramenf Jugular forameh.»  2/®7" 2 'Fe= 1y
& s
chrigl 4 vady, }'/,ﬂﬂ/




UpPPtr Cesira )

Accessory Nerve

e ¥
‘ Schema 3 f accessory accessory nerve
“agus nerve ()

Foramen magnum

(é.m f accessory nerve

quiar foramen

Supernior ganglion of Vagus nerve

Fecessory nerve (XI)

Intemal branch of accessory nerve

15t spinal nerve (C1
Inferior ganglion of vagus nerve
Extemnal branch of accessory

nerve (to stemocleidomastoid
and trapezius muscles)

o
4
@

B
5
o
2

s
®
~
[y
"

3rd spinal nerve (C3

4th spinal nerve (C4)
Stemocleidomastoid muscle (cut)

Trapezius muscle




Lesion of the Spinal Accessory Nerve

°(!Esilater§? paralysis of sternocleidomastoid

muscle (rotation of the head and neck to the same

side).

'@pal‘alysis of trapezius muscle ( inability
to shoulder shrugging). A" + 7~ Shoder \puildferal -
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The Hypoglossal Nerve (XII)

(The motor nerve of the tongue)

Origin: from the anterolateral sulcus of medulla

R

. = VAN
oblongata. It receives a communicating branch fron@

Modality: General somatidiefferent.
Foramen: Hypoglossal canal.

& St
Function: the hypoglossal nerve 1s a purely motor nerve

which supplies:
1. All the internal muscles of the(tongug s
2. All the external muscles of the tongue: @ogloss@,

C g@i\o/gl(;\s/sg and (styloglossusy except the

palatoglossus (sofét)ga]ate muscle supplied from the

pharyngeal plexus).




Brainstem

Antennomferior View
Optic chiasm Olfactory tract

Infundibulum (pituitary stalk)

Tuber cinereum
Foterior perforated substance

Omic tract Mamdiary bodies

1 x it el E - Temporal lobe (cut surface)
osterior perforated substance 23 o Oculomotor nerve (111)

Trochlear nerve (IV)

Cerebral peduncle
Trigeminal nerve (V)

Lateral geniculate body _— - , 9 fbducens nerve (M)

Facial nerve (M) and
nervus imtermedius

estibulocochlear nerve (VI

Flocculus of cerebellum
Choroid plexus of 4th ventricl

Glossopharyngeal nerve (IX)

\agus nerve (00

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

Pyramidal decussation ' Accessory nerve (1)




Hypoglossal Nerve
Schema

Msningeal branch

Hypogle nerve (X1 (in hypoglossal cana
Inferior ganglion of vagus nerve

w”us muscle
. Sugtior lonﬂ' udinal muscle

Transwverse and vertical muscles

T —r s
e ) -

o

Genioglossus muscle
Geniohyoid muscle

Hyoglossus muscle

Thyrohyoid muscle

Omohyoid muscle (superior belly
Stemohyoid muscle

Efferent fibers .
Afferent fibers Stemothyroid muscle

entral rami of C1, 2,
3 form cervical plexus

Superior cervical
sympathetic ganglion

Supernior root of ansa cervicalis
Intemal carotid artery

Inferior root of ansa cervicalis

£as3a cervicalis

Intemal jugular vein

ommon carotid artery
Omohyoid muscle (inferior belly)




The Spinal Roots and Nerves

-l 2 \f
[0 Each segment ha@wo posterior & two anterior.

1. Two posterioy (dorsal) roots: there are@ﬁbers
(afferent fibers). Each posterior root has posterior spinal
root ganglion.

2. Two anterior (ventral) roots: there ar€ motorand
autonomic fibers (efferent fibers).

—_—— ————
[ The anterior and posterior roots will join to form a single

mlxed nerve called thm consist of 31 Ealrs of

spinal nerves (8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and

1 coccygeal).

[l Each spinal nerve em_gr_ggs/frgm the intervertebral foramen.

and has And. s Vo8t bencl.
Cff\( 34,,,9[.5)4& 3 AW yamu e ,Cpoy}%aw\-)\bn ]aﬂt& qwmuy W I




The Exit of Spinal Nerve Roots

C\e —

vey V)

P T . . \JC’EL@

< Through the intervertebral foramina. Vel %
— . a

< Roots(Ci- C4 pass above their vertebra. v C}S‘fj

- VUZ;FT)

oo @pass below C7 vertebra.zrabove VWV V<3, O

- V T\ T‘D

; Vv
< Thoracic, lumbar and sacral nerves pass below V%"-R%
— V3 N\
corresponding vertebra.

< Lower lumbar, sacral and coccygeal nerves descend

vertically a{@ pass below

1 ' be bw Y \eve)
corresponding Vertebra,L’ frs ,Cd\\%” 4 ) be
v oot Femmmmtion--



Relation of Spinal Nerve Roots to Vertebrae

Base of skull

/ c1 15t cervical nme
=C2 c2 exits above C1 vertetra

Cervical enlargement

2th cervical nerve exits
below C7 venebra there are
8 cervical nerves but only 7
cervical vertebrae)

i Cervical nerves

P Thoracic nerves

Bl Lumbar nerves

Bl Sacral and coceygeal nerves

Lumbar enlargement

Conus medullans
(ermination of spinal cord)

= Cauda equina
Intemal filum terminale of pia mate Lae
@ Sacrum
Termination of dural sac
WA s2
Extemnal filum terminale of dura mat - s3
N sS4

S-S _— Coccygeal nerve

Cocoyx




Special Considerations of the Spinal nerve Roots
cloesriy huy detwatorns in Y

. S¥Ein--
* The first cervical nerve and the coccygeal)nerve

usually have neither the posterior (sensory) roots nor

the corresponding dermatomes.

abdsr—
* The first cervical nerve passes between the atlas and

ye\o--
the skull.

kel
* The second cervical nerve passes between the atlas

0 Yawe
and the axis.
= —2



Components and Branches of Spinal Nerves

; . . cbisa)
* The spinal nerve: i1s formed by the union of posteflor and
JewryTa |
anterior roots within the imitervertebral foramen, resulting in a
, Yoy or
mixed nerve. Senw(y
« Pdsterior root. T
V75N Ls Szndbfa
e >Spinal ganglion: located within the posterior root and
P———

contains pseudounipolar neurons “First order neuron for
helpes zasderdt co ¢ W e

somatic sensations’.
C;.'qucn. Eatminy d?qm.s-} horra Sz)nJ(tvw-

e Anferior root.

* Spinal nerve rami.



The Spinal Nerve Rami
Senso (¢ yrojor
Posteriorramus: innervates the Gﬁ;ﬁand muscles of th

Anterior ramus: innervates the anterior and lateral@uscley

JN¥eiqu [3{5,,.@

anf the trunk,/extremities, and visceral organs.
Meningeal ramus: innervates th¢ meningeSiand vertebral

column.

v [ o [ [ * /————’—\
White communicating rami: contairlmyelinated’

. . . Y‘&(a ‘|n‘\'\)\¢ s “M"‘b 8’“/‘ 3(
preganglionic sympathetic ﬁbers.'b@y?w Cwogqmg\'m”a/j K

Gray communicating rami: contai
~—— T @ —~— -

postganglionic sympathetic fibers.




Functional Components of Spinal Nerve Fibers

~ |.\AfferentFibers:
A. General Somatic Afferent (GSA) Fibers: Convey

Pass Jo Grayi - . el
e :dd,ﬁ sensory input from skin, muscle, bone, and joints to the
% i CIL L) central nervous system

sakra) TUL] LB. General Visceral Afferent (GVA) Fibers: Convey

i) te (gl m—

sensory input from visceral organs to the CNS.

2. CEfferent’Fibers:
A. General Somatic Efferent (GSE) Fibers: Convey
motor output from anterior horn motor neuron to
B. General Visceral Efferent (GVE) Fibers:
» Convey motor output toglands; smooth muscle,

and visceral and pelvic organs.  + e 7k




Ve senddl Jouch, Pgesc\piio
. = : > /9 / “
osterlor) horn Dorsal

column

Intermediate zone

VoG ve 2i2?

anterior _

horn A S W , Dorsal root
(i :"//(rrrmmm(ﬁ\.\“\ > N , (Sensor)')
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Dorsal root
ganglion

Sensory
neuron

'

fine
Lol ot lme] foor Iscalize
A surem ﬂh‘\f“ C c(uc;t J Y
) ——— Ventral Lateral Ventral root
column column (motor)
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Spinal ganglion

Spinal gangion  pogyarior (sensory) root and GSA reiion

and GVA neuron
C pon mv&\um\kd'_') \

P ﬁ(\\' /Po 4
easﬂ' III A @l/ |

Postganglionic |\
5 lheuc -':Z't'--. 7
hr:rpa () Anterior
\ ' ramus
| | te
sr—— d'
@ M*J: )
gt
\n ‘. w _— Preveriebral athetic
S?fw&a O ; SY'-npaMc trunk 3 \( ganglion s ,l. ,.’ll
” wor \\ (paravertebral sympathetic Postganglionic sympathetic fiber /,
N /‘y \, ganglion) } i
(a quwa Y GVA liber
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Voluntary muscle



GVA fiber Interneuron GSA fibers
i \ Free nerve
air ending (pain)
Lateral homn ik Spinal i |
L ! Muscle spindie
f , ¥ ganglion cells WA
Arrector  f< % Spinal ganglion 7 . (proprioception)
plim. ' Sweatgand \ )/ <

W \ t \ g ol
Post- j&’" :
ganghomc :
fibers f |
Blood
e Paravertebral ganglion

(sympathetic trunk)

Prevertebral ganglion

Anteror ramus

’ Preganglionic Alpha motor

fbers (GVE) neuron of anterior
norn (GSE)
Postganglionic
neuron ?ﬂo{}or
\f‘da Digestive tube o
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Visceral Nervous System

. Visceral components of the spinal nerves: are not

present at all levels: they are associated mainly with

I'1-T2 and S2-S4/regions

2. Sympathetic Nervous System: located within the
Phecodumer L sympth. ]

lateral horns of egments of the spinal cord.

3. Parasympathetic Nervous System: located within the

anterior horns of | S2-S4{segments of the spinal cord.

C foasyme 7



~ Cutaneous distribution of spinal nerves, th

st

Upper limb

C5 = lateral arm ‘regimental badge’
C6 - palmar side of thumb

C7 = palmar side of middle finger
C8 - palmar side of little finger

T1 = medial aspect of antecubital fossa

Lower limb

L2 = midthigh

L3 —knee

L4 — medial malleolus
L5 = big toe

S1 = sole of foot



@ )f the Upper and Lower Limbs

Upper limb
C 6" Shoulder adduction.

C s - Elbow flexion.

C 6" Wrist extension.

C .- Elbow extension.

C, - Fingers flexion.

T - Finger abduction and

adduction.

Lower Limb
L,, - Hip flexors.

L3 4" Knee extensors.

LS— S1 - Knee flexion.

L 45 " Ankle dorsiflexion.

S1,z - Ankle plantar flexion.



\ #** Motor Testing — Upper Extremity

JerveRoot  Muscle Action Muscles Peripheral Nerves

5
cs
c6
c7
¢7
c7
c8
T

e vatio
Shoulgerakbducﬁon Axillary

Elbow Flexion Biceps Musculocutaneous
Wrist Extension Wrist Extensors  Radia

Elbow Extension Triceps Radia

Wrist Flexion Wrist Flexors ~ Median/Ulnar
Finger Extension Finger Extensors Radial

Finger Flexion Finger Flexors  Median/Ulnar

Finger AB & ADduction Interossei Ulnar



Motor Testing xtremity
—

Muscle

liopsoas
Quadriceps femoris

Adductors

Gluteus maximus

Gluteus medius and minimus, tensor fasciae latae
Ha:astrings

Tibialis anterior

Extensor digitorum longus

Extensor digitorum brevis

Peronei

Tibialis posterior

Gastrocnemius

Soleus

Main Root
2,13

@ (20 Y
12,13, 14
LS, 1,52
14,15, 51
L5, 51
14,15
LS, S1
S1
L5, S1
L4
51,52
51,52

Peripheral Nerve
Femoral

_Femoral Neve-
“Obturator
Inferior gluteal
Superior gluteal
Sciatic
Fibular (Peroneal)
Fibular (Peroneal)
Fibular (Peroneal)
Fibular (Peroneal)
Tibial
Tibial
Tibial

Main Action
Hip flexion

Knee extension
‘Q-

Adduction of thigh
Hip extension

Hip abduction

Knee flexion
Dorsiflexion of ankle
Dorsiflexion of toes
Dorsiflexion of toes
Eversion of foot
Inversion of foot

Plantar flexion of ankle
Plantar flexion of ankle

110
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