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The Nervous

System
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TEMPORAL LOBE
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CEREBELLUM SPINAL CORD




Cranial Nerve

Central

Main Functions

Attachment
I — Olfactory ™dlops Cerebrum Olfaction (Smelling)
II-Optic X\ P<|  Cerebrum Vision (sight)
I11 — Oculomotor V>
(autonomic) &% Midbrain Supply intrinsic and extrinsic
muscles of eye.
IV - Trochlear S04
S ot YU Gole 1. Carry sensation from scalp
V — Trigeminal Pons and face (teeth)
largest 3 Divisions 2. Supply muscles of
mastication

VI — Abducent LR6

Between Pons
and Medulla

Supply extrinsic muscle of eye

—




Central

Cranial Nerve Attachment Main Functions

. 1. Supply muscles of facial expression
VII - Facial M&?O" >| Between Pons | 2. Carry taste sensations from
(autonomic) 9104251 and medulla anterior 2/3 of tongue

3. Secretions of tears and saliva

VI - ¥ 545 | Between Pons

Vestibulocochlear A“Mj lEEnlla | R cEnG eI m

1. Supply some muscles

IX — Glossopharyngeal 2. Carry taste sensation from
(autonomlc posterior 1/3 of tongue

Tongue > f QZK)( J (SJ Medulla |3 Secretions of parotid saliva
X — Vagus abomin. f 1. Supply various muscles
(autonomic)/“‘“y”/"‘” Odiyan 30 2. Carry various sensation
X“I Accessor _{» spel £ Supply the sternocleidomastoid and

Y7L ctie purt trapezius muscles
Medulla

XII — Hypoglossal Supply all intrinsic muscles of the

tongue (except palatoglossus)
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\ ¢ ; ) Olfactory
e - 5 ‘ * i
A = e - Oculomotor
: I \S.a - Trochlear
J 5 . - » b € “'\
Trigeminal e

Facial
Abducent / :
Vestibulocochlear

FINTREALS

Hypoglossal [ '4

Glossopharyngeal

TR -

Accessory

Vagus




The Central Nervous System

. . . . ? ‘ &’W)‘O Posterior
* A grayish-white cylindrical structure I i s
p /f"}“/ AOMC i segments
T : ervical enlargemen
« (Starts)at the foramen magnum and(ends) at .
lower border of L1 {in adults. In children, it St i Lo Ba (o8
L"‘Mb@ VA / L ;‘l’q;, “\: sy . « el )
ends at L.3 Vrapn P | S
VIR b« ipoel ol 316 0
Tivelve CF-Q”J"(}“A'(}&C’]; <G 5"”;”
* Protected by the vertebral column and the sogmants !
\three)layers of meninges
# e fomembe! the /9“‘*/"”} ot Verleb foe -
R Satioe e Intervertebral — ¥ \
% - 8‘(’:4 b’wg)i:'.
Five lumbar
segments
Lumbar enlargement (L1-S3)
Five sacral 2, J

segments | \7

One coccygeal
segment

Conus medullaris

[ ——Filum terminale




External features of the spinal cord

= It has two enlargements: cervical and lumbar. The cervical
enlargement is the origin of the cervical and brachial
plexuses. The lumbar enlargement is the origin of the
lumbar and sacral plexuses

= The terminal pag_t of the spinal cord 1s cone shaped and i |
called the Conus medullaris S |
e LY

m From the spinal cord arise the dorsal (posterior) and ventral
(anterior) roots of the spinal nerves. The dorsal root
possesses a swelling called the Dorsal Root Ganglion which

Gafia —contains bodies of neurons. The two roots unite to form the
spinal nerves




= The spinal cord 1s divided into segments: 8 Cervical, 12
Thoracic, 5 Lumbar, 5 Sacral and 1 Coccygeal. From each
segment arise a (pair of spinal nerves. Thus, we have a total of
31 pairs of spinal nerves

= The nerves pass laterally to exit

the vertebral column. The spinal
cord 1s shorter than the spine.
Therefore the lower nerves must
pass down for a distance before AN,  c2udaequina
exiting. These will form a i ), ‘
structure like the wisp of hair
around the filum terminale
called the Cauda Equina

Spinal cord

Filum terminale
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Relation of spinal nerve roots to vertebrae

Subarachnoid space

Cervical enlargement
f spinal cord)

nerves

C1 emerges
between

skull and C1
vertebra

[-C2-C7 emerge
superior to
pedicles

C8 emerges
inferior to
pedicle of CVIl
vertebra
3 T1-Co emerge
Thoracic infsni—l:l)r tof
= pedicles o
rene their respective
vertebrae
Nomenclature of spinal nerves
(posterior view)
Ti0
Lv Pedicle of vertebra
™
= @ Lumbosacral enlargement
of spinal cord
[l 4 ‘ (of spi )
— L Conus medullaris
1]
L2 Cauda equina
Lumbar _|
nerves
L3 Sacrum
Filum terminale
L4
L LS
End of dural/arachnoid sac
Filum terminale
S1
Coceyx
Sacral and coccygeal
nerves

Filum terminale Sacral and coccygeal nerves
(dural part) N

(posterior view - vertebral arches removed)
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‘ Internal features of the spinal cord peskr tm @/ —"

- Posterior (dorsal)
root of spinal nerve

Posterior (dorsal) -
root|ganglion\ \(_\ Posterior rootlets

Posterior gray horn

Spinal nerve Tk & ud 50 (
Todetieleheod foramen 0= PP >

& \

Lateral white column

Posterior median sulcus

Posterior white column

of spinal nerve Gray commissure

Anterior (ventral) root -\j_ (/ /
LY

Central canal

m/ ouS,

Anterior gray hom — TV Axon of sensory neuron

Lateral gray horn

Anterior white commissw
Anterior white column ¥
Anterior median fissure 3 ‘\

Cell body of motor neuron

Cell body of
Sensory neuron

(postetiov) L sl

Anterior rootlets - ; ¢ &L Nerve impulses
for sensations
Axon of motor neuron — Nerve impulses to
ok’ Josp o effector tissues
(a) Transverse section of thoracic spinal cord  |guroug (muscies and glands)
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Spinous ~—
procass of
verebra

Subarachnoid

space

Dwura mater and
arachnoid mater

— Spinal cord

- Pia mater

(dorsal) root of

sl Hare Epidural spacs

Denticulate = N a O e
e e W

Antenor
{ventral) root of

ramus of
spinal nerve N

spinal nerve

- - ﬁ? Posterior (dorsal)

L
o

- Spinal narve
- Anterior {ventral)

' ramus of

spinal nerve

Vertebral artery

in transversa

foramen

Transverse i<
foramen -

Body of =)
vertebra

10



Spinal cord and spinal nerves in vertebral canal

1

Central canal
Anterior horn

Anterior median fissu
Cervical
enlargement
(of spinal cord)

o

2t
e

b [ f® o fo o fo (® (@ (@ (@ (@ (@ (@ @ @@

Sympathetic } ’
ganglion n Posterior median sulcus
White ramus Posterior intermediate sulcus

Posterolateral sulcus

Recurrent meningeal branches of
spinal nerve

Lumbosacral
enlargement
(of spinal cord)

Gray ramus communicans

Features of the spinal cord (thoracic region) and basic
organization of a spinal nerve (posterior view)

& & & @ @ @ (@ (@ @

\

Conus medullaris.

Cauda equina
Sympathetic ganglion

Gray and white rami
communicantes

¥ \®\eh«

Posterior ramus

Intervertebral foramen

Spinal nerves
(transverse section)

Filum terminale

11



Anterior internal vertebral plexus,

Anterior external
vertebral plexus

Basivertebral vein

Spinal nerve

Vertebral venous plexus
(left posterolateral view)

Accessory hemi-azygos vein

Intervertebral vein

Posterior intercostal vein

Anterior ramus I Vein connecting to posterior
external venous plexus (not shown)

Anterior spinal vein
Posterior longitudinal ligament

Anterior internal vertebral plexus
Dura mater

Intervertebral vein

. : (transverse section)
Posterior internal vertebral plexus Posterior spinal vein

Veins that drain the spinal cord



Anterior spinal artery.

Arachnoid trabeculae

Posterior spinal arteries

Denticulate ligament

Anterior root

Posterior root

Spinal ganglion Arachnoid mater

Recurrent meningeal branches
of spinal nerve

Meninges covering parts of the thoracic region of the spinal cord (posterior view)

13



Pvflﬂf of /Meﬁd{
= 31 palrs mixed nerves (sensory and motor)

o Cerv1cal (Cl C8). thorac1c (T1-T12), lumbar (L1-
L5), sacral (S1-S5) and coccvgeal (C0).

= A spinal nerve gives off two main branches: anterior
ramus and posterior ramus

= Anterior rami of spinal nerves usually arranged in
groups called plexuses. These include:

= Cervical, Brachial, Lumbar and Sacral plexuses _
L—_J @4 ALy 0= 9/le
cetvical en/a(jme & |lem el gw/q(jm
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Cervical Plexus — “%* ¢

J
Vﬁ’“l’fal v fm‘— H lossal
= Present in the (crarial nerve 1)
Lesser
IlCCk occipital
s Formed of e

anterior rami of

= The Phrenic =% hiog

Superior root of :

nerve C-3,4,5 ]S @nsacervicalis

an important /»
1Q1 Inferior root of

=~ To brachial plexus

nerve arising Infericw rock of x [,

from this (=

pleXU.S. It Supraclavicular

supplies the n y Roots
_ a e wo sy w«Q*’(‘ Ph ’ Nerves

dlaphragm {jpwml(az w\llso{f Q F::::ckool' 8%78"'\0‘\1'

C3 /&1/ CS 5



Brachial Plexus

Formed by the anterior

WA &

rami of C5,6,7,8 & T1.

Supplies the shoulders
and upper limbs.

Important nerves

arising from the

brachial plexus are:
Axillary — oo nusche

Musculocutaneous
Radial — Rodius
Median

Ulnar _uba
+ /mﬁ Heracic el e

@L@‘s[)/ems @éjgdf} 9
DI BT o ¢ Golulp J VhRe Ul

I Gz (W,
5 vouhrat ,}. ™

: (
Middi al } .
ROJMMS KD NS RS \ Superior cervical
2 > sympathetic ganglion
Roots \
{anterior rami of C5 to T1) & Gray ramus
communicans
Trunks
(superior, middle, mferior)
Divisions Middle carvical
{anterior, posterior) sympathetic ganglion
Cords Inferior cervical

(medial, lateral, posterior) sympathetic ganglion

: i 8
g/ »
e 7, =7
5 o ST - L
s < i
R RS ) )
P - 3 A
P
) \ Py - ,
\ \ 7, % A
& N7 A - ,
3
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Anterior scalene tendon



ook

Parts of the Brachial Plexus —+ ¥ From 4
|

Dorsal scapular

Suprascapuiar
Nerve to subclavius
Lateral pectoral

Musculocutaneous

Axillary 4
Lateral head ey |

Median

Radial Long thoracic
Medial pectoral
__Medial head
Ulnar Upper subscapular

Medial antebrachial cutaneous

nerve of forearm Thoracodorsal
Medial brachial cutaneous Lower subscapular
nerve of arm

{a) Origin of brachial plexus




Long thoracic nerve

(b} Distribution of nerves from the beachial plexus

18
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Lesions of the brachial plexus cr

1. Complete lesions, gunshots (very
rare). All muscles are affected
except trapezius.

2. Upper trunk lesions (Erb-
Duchenne Palsy)

5. Lower trunk lesions (Klumpke’s
Palsy)




Injuries to the Brachial Plexus
upe’

= Injury to the sugﬁrior roots

of the brachial plexus (C5-

C6): Erb-Duchenne palsy
(waiter’s tip position)

~l

(b) Wrist drop

(a) Erb-Duchenne palsy
(waiter's tip)

Figure 13.09 Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.

Copyright 2009, John Wiley & Sons,
Inc.



Lesions of lower trunk of
brachial plexus

m  Are usually traction injures, caused by
excessive abduction of the arm (falling
from hight).

= T1 and C8 are usually torn, nerve
fibers from these segments run in the
ulnar and median.

m The hand has claw appearance caused

by:

Q

Hyperextension of metacarpophalangeal joints
(by the unopposed extensor digitorum)

Flexion of interphalangeal joints (lumbrical
muscles are non functioning)

= Loss of sensation along the medial
aspect of the arm and forearm.

S

Total claw
hand (90}




Long thoracic nerve injury

Surgical procedures, mastectomy may
injure long thoracic nerve.

Paralysis of the serratus anterior
results in posterior protrusion of the
scapula in a condition known as
“"winged scapula”.

Usd 550 _pem




Axillary nerve injury — ¢/ oA dellid musie

»  Dislocations of glenohumeral
joint and fractures of the

_ surgical neck of the humerus.
5555 b oo W LT Yy 4

- AXILLARY NERVE
m  Paralysis of deltoid and teres

minor sl Al &}L e

Shoulder joint

Posterior branch —\

Teres minor ~

< Anterior branch

»  Deltoid becomes rapidly
wasted and greater tubercle of
the humerus becomes palpable

Pseudoganglion
-2 — Skin over lower
! half of deltoid
Upper lateral Deltoid muscle
cutaneous nerve

of arm

= Loss of sensation over lower
1/2 of deltoid

= Sensation over upper 1/2 of
deltoid is normal as it is
supplied by supraclavicular
nerves C 3,4




'Median nerve injury —

Supracondylar fractures of the
humerus and penetrating wounds
at the proximal part of the flexor
retinaculum are the most common
causes of injury.

“Ape hand”. — %

Flexors of forearm are paralysed
(EXCEPT two muscles!!)

“A'AW\AL K 3= &BS;
of/) 9}/0""

S8 ot

MEDIAN NERVE
5 €6 C7 €8 T1

AXiLLA No branches
ARM N To brachial artery
Elbowjoint 77 LY Pronator teres

Anterior interosseous nerve Flexor carpi radialis

FOREARM Palmaris longus

Flexor pollicis longus Flexor digitorum

ali
Flexor digitorum profundus saperticials

(lateral half)
Pronatnfq dmlu

Thenar muscle (abductor pollicis brevis,
flexor pollicis brevis, opponens pollicis)
1% and 2" lumbricals

Palmar cutaneous branch
( skin of lateral 2/3" of palm)

HAND

Palmar digital branches to supply skin of
lateral 3% digits




= OKsign to test median nerve

Narmal Pathological




Carpal Tunnel Syndrome

Carpal tunnel

. gbpal tunnel syndrome (CTS) | /v:f

is an entrapment neuropathy
caused by compression of the
median nerve as it travels
through the wrist's carpal tunnel.

| carpal .
e ap Median nerve
tunnel

CARPAL TUNNEL SYNDROME
« Symptoms of carpal tunnel T
syndrome include pain, ‘ {
numbness, and paraesthesia A

« Symptoms are limited to skin
areas supplied by median nerve

« Thenar muscles atrophy and

impnaired._cencihilitv.in_ the

Illlr.lull A I\I1 IUIUIIIEJ mr Wi

distribution of the median nerve
are signs of severe and




‘Ulnar nerve injury - peel clos baed

Most commonly injured at the elbow, where it lies
behind the medial epicondyle and at the wrist where
it lies superficial to flexor retinaculum with the ulnar
artery.

Claw hand (clawing prominent at medial aspect). HoIIowing between |l Fla ttening of the

the metacarpal hypothenar
=l : eminence and
loss of the convex

Extensor digitorum muscle is unopposed due to the
paralysis of the FDP (medial side)

3td and 4th lumbricals are non-functional

surface at medial
aspect of the
hand (blue
"Claw fapd's)




. Qo W™ C/Q/_%
Radial nerve s = etes =
[

u Radial head
I dislocation

y
%
2
4

bz

Saturday
Night Palsy

swinging a child by their
hands or arms or lifting up Note inability of patient to
a child by one arm. extend right wrist (Wristdrop).




Median Nerve
Injory

Nerve Injuries

Radial Nerve Uinar Nerve
Injory Injory

REV g Med

29



Lumbar Plexus

FromT12

lliohypogastric /

= Formed by the anterior g
rami of L1-L4. - /

[ Femoral and Genitofemoral
obturator nerves arise ‘L —//

cutaneous nerve
from this plexus

of thigh

Femoral -

Accesory obturator
(present in only about
10% of the population)

- trunk

Obturator

(a) Origin of lumbar plexus - Posterior division

30



Sacral Plexus

= Formed by the anterior
rami1 of L4-LL5 and S1-
S4.

= Supplies the buttocks,
perineum, and lower
limbs.

= Gives rise to the largest
nerve in the body- the

sciatic nerve. . \o@d\r welbe

L4 contribution to

femoral nerve V_—z .
Lumbosacral \Qé L5

Superior gluteal
Inferior gluteal

Nerve to piriformis

Tibial

Common \l Coc
‘ cygeal
fibular b nerve
;,." ‘ Anococcygeal
—

Sciatic —

Nerve to quadratus femoris
and inferior gemellus

Posterior
cutaneous nerve

Nerve to obturator intermus
and superior gemellus

of thigh |:] Anterior division

31



Lesions associated with the nerves

of lower limb 2 &= 50

Sciatic Nerve Injury: i

Upper lateral
quadrant

Sciatic

nerve
= Penetrating wounds, fractures of the pelvis, or dislocations of

the hip joint. It is most frequently injured by badly placed
intramuscular injections in the gluteal region (IM inj.
Should be at the upper outer quadrant of the buttock).

= 1n 90% of injuries, the common peroneal part of the nerve is
the most affected. This can probably be explained by the fact
that the common peroneal nerve fibers lie most superficial in
the sciatic nerve.

= Motor consequences: The hamstring muscles are paralyzed,
but weak flexion of the knee is possible because of the action
of the Sartorius (femoral nerve) and gracilis (obturator nerve).
All the muscles below the knee are paralyzed, and the weight
of the foot causes it to assume the plantar-flexed position, or
foot drop.

= Foot drop is inability to lift the frontal part of foot up due
to the weakness of dorsiflexors of the foot (tibialis Dorsiflexors are

anterior). paralysed >>> plantar

flexors will be unopposed




1.

Femoral Nerve Injury: can be injured in
stab or gunshot wounds but a complete
division of the nerve is rare.

Motor consequences: The quadriceps femoris
muscle is paralyzed, and the knee cannot be
extended.

Sensory consequences: Skin sensation is lost
over the anterior and medial sides of the

thigh, over the medial side of the lower part of
the leg, medial side of the foot (saphenous
nerve)

Common ~

peroneal
nerve

I
S—— 8 N[
"oy

|8
Fibula — | ,

Tibia —]

Broken fibula causes
damage to peroneal
nerve




Tl Sl

Injury to superior gluteal nerve <2

Supplies gluteus Medius and Minimus
muscles.

They prevent tilting of the pelvis to the
unsupported raised limb by contraction of
muscles of supported side, so they are
important during walking and running (Main
abductors of the thigh)

If gluter medius & minimis are paralysed,
patient can not walk normally.

When the foot of the normal side is raised , the
pelvis tilts to that side.

If paralysis is on one side— lurching gait.
If on both sides— waddling gait.

If superior gluteal nerve is injured on one side,
ask patient to stand on affected side, the pelvis
tilts to the normal side denoting a positive
Trendelenburg’s sign.

NORMAL (+) Trendelenburg

* R gluteus medius weaknkess [OR
R superior gluteal nerve lesion]
* R stance
* R pelvic elevation [>>>5°]
* L pelvic drop [>>>5°]

Only slight R & L pelvic tiit
~5°Land 5° R
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normal positive Trendelenburg’s sign
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