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Learning Objectives (Module Objectives: 15, 18, 19 and 25)
State the composition and formation of a mixed spinal nerve. LO1

Define the term dermatome and briefly describe their
development. LO2

Identify the segmental sensory innervation of all parts of the upper
and lower limb. LO3

State the segmental innervation of all movements at the shoulder,
elbow, wrist and finger joints. LO4

Describe the segmental innervation of the various movements of
the lower limb. LO5

Define the term myotome and motor unit. LOG

Describe the lumbar-sacral plexus. LO7

Utilize anatomical knowledge to describe the site of neural lesions
(near the spinal cord or peripheral) producing sensory and motor
deficits . LO8
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Segmental Nerve Suply to The Limbs

Nerve Supply to the limbs comes from the
Spinal Cord

The Spinal Cord is protected by the
Vertebral Column

Vertebral Column consists 33 Spinal
\ertebrae

24 are Discrete (typical) Spinal Vertebrae
9 are fused to form the Sacrum & Coccyx
5 Distinct Groups of Spinal Vertebrae:

Cervical (7)

Thoracic (12)

Lumbar (5)

Sacrum (fused 5)

Coccyx (fused 4)

Scientific Research

Spinal Column

[ %

Cervical (=
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What is a Segen tal Nerve?

At each vertebral level the spinal cord
gives out a pair of nerves:

v" One to the Left
v" One to the Right

* The nerves exit the vertebral column
through intervertebral foramina

 Each of these nerves is known as a
Spinal Segmental Nerve




There is an established
relationship between a
vertebral level and a
neuronal spinal level.

Vertebral bodies:

ol LO1
Dural sac
T Arachnoid mater
T12 Subarachnoid space
L1 ~— Conus medullaris
L2
Cauda equina in
L3 3}' lumbar cistern

Filum terminale
internum

Sacrum

Spinal sensory
ganglia in dural

sleeves ¢ ) )
~— Filum terminale

externum



* There are 31 pairs of spinal nerves

C(8)
T(12)
L(5)
S(5)
Co(1)

7

c8~

T1 5

1'12J

.|

LO1

*Brain —

**Cranial -
ganglion

Spinal nerves™
(31 pairs)

Cervical nerves

[ (8 pairs)

\ Thoracic nerves,
(12 pairs)

Lumbar nerves
(5 pairs)

L5 /

S5

St
Sacral nerves
(5 pairs)

ca\. Coccygeal
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Compositionof a S

« Segmental Nerves are known

as Mixed Spinal Nerve

« Each Spinal Segmental Nerve

contains:

*Dorsal Roots (Sensory), which
contains the posterior(dorsal)

root ganglia

*Ventral Roots
(Motor)+(Autonomic)

egmental Nerve

Ministry of higher Education and
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LO1

Posterior horns of Anterior horns of
gray matter gray matter
Posterior /
ootists \ ? )
Anterior 2y }

_ ‘3' S /L«r” Y

rootlets

Posterior
(sensory) root

Anterior \ S
(motor) root ;
(sensory) o  #
ry \4
2

ganglion

Denticulate
ligament

Posterior
ramus \

Anterior 4 \
ramus \ /
v

S 4

Spinal
nerve
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'\; N / Intervertebral foramen
» The Spinal nerve passes throughthe L= =
Vertebral Foramina. 2 Sl
* Each vertebra has an inferior & a Y\ e superirertral o
superior vertebral notch on each side. W | |
! = — Inferior vertebral notch

* The corresponding inferior and
superior vertebral notches form an Ainerior A
Intervertebral foramen. longitudinal / disc

Ilgamen'r
* As the mixed spinal nerve emerges
) - Vertebral
through the intervertebral foramen it body
divides into 2 branches: anterior ramus
and posterior ramus. Bepplaty

foramen




. . . LO1
Anterior and posterior rami of spinal nerves

Dorsal root of
spinal nerve




Dermatomes

e Dermatome (Derma= skin ; tome =
segment )

* It Is an area of skin supplied by sensory
fibers from a single spinal nerve.

« Each dermatome is named according to
the spinal nerve which provides most of
Its sensory innervation.

* There Is considerable overlap between
adjacent dermatomes and thus section of
a single dorsal spinal root does NOT
USUALLY lead to anaesthesia of the
entire dermatome area.

* The exception to this rule concerns skin
areas abutting onto an axial line.

Anterior view Posterior view
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LO2
Why Study Dermatomes?

* To enable examination of integrity of sensory
function of the skin of the body (as a major organ of
the body)

» To accurately pinpoint areas of skin with disturbed
function (e.g. anaesthesia)

» To predict what nerves & spinal segments may be
affected.

* To anaesthetize segments or nerves and associated
skin with accuracy



University of Basrah
Al-Zahraa Medical College

Ministry of higher Education and
Scientific Research

Myotome - 06

 The unilateral embryological muscle
mass (and derived muscle) receiving
Innervation from single spinal cord
segment or spinal nerve.

* Muscle fibers innervated by a motor (T
nerve fiber is called a motor unit.

Meral rotatice

* Clinical Significance: e e\

v Information about the level in the
spine where a lesion may be present

v' Muscle weakness.

v' Intervertebral disc herniation? i

A
(Metacarpophatangeal Joints)

D. Anterior View
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Nerve Supply to The Upper Limb L03

Spinal sens ryg nglio

The upper limb is innervated i s
by the anterior primary rami SNPNINE—— / f‘f .

of spinal Nerves originating s semsmssms e s o > -
from C5 to Tlcomplete. ™™ ~ \ e
These rami form the roots of =~ § |y al
Brachial plexus and it is // \ P
from the various parts of this / : ,' -

plexus that the entire
Innervation of the limb is
derived.

Costal cartilage of 1st rib

3 posterior divisions
of brachial plexus—
lateral, posterior, and
medial

3 cords of brachial
plexus—lateral,
posterior, and medial

| nerve | Subscapularis

5 main terminal branches (peripheral nerves)
of brachial plexus Anterior view
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Nerve Supply to The Upper Limb LO3

 During development, nerves grow into the developing limb buds.

 As the limb bud increases in size, the nerves are ,,dragged™ along
with the structures they innervate thus eventually producing the

ad u | t p attern. Preaxial border Ventral axial lines
3
e}
1
C Anterior aspect

Postaxial border -
Ventral axial line

/

L2
L3

§2 L Posterior aspect

E F

© Elsevier. Moore & Persaud: The Developing Human 8e - www.studentconsult.com



a (D) Posterior view



LO3

© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com



Moore page 442-443
LO3

TABLE 3.1. Dermatomes of Upper Limb

C3,C4 Region at base of neck, extending laterally over shoulder

Cs Lateral aspect of arm (i.e., superior aspect of abducted arm)

Ccé Lateral forearm and thumb

Cc7 Middle and ring fingers (or middle three fingers) and center of posterior aspect of forearm
Ccs Little finger, medial side of hand and forearm (i.e., inferior aspect of abducted arm)

m Medial aspect of forearm and inferior arm

T2 Medial aspect of superior arm and skin of axilla®




(A) Anterior view

LO3

Supraclavicular
nerve (C3, C4)

Supraclavicular
nerves (C3, C4)

: Intercostobrachial
Superior lateral nerve (T2)
cutaneous nerve of

arm (cutaneous branch Medial cutaneous nerve

Superior lateral

of axillary nerve) (C5, C6) of arm (C8-T2) cutaneous nerve of arm
(cutaneous branch
Posterior cutaneous of axillary nerve)
Inferior lateral cutaneous nerve of arm (C5-C8)
nerve of arm (C5, C6) (cutaneous branch

of radial nerve)
Inferior lateral

cutaneous
nerve of arm Cutaneous

Posterior cutaneous nerve

of forearm (C5-C8) Medial cutaneous nerve

of forearm (C8, T1)

Lateral cutaneous nerve ) branc!\es
of forearm (C6, C7) /Ml Posterior of radial
{ cutaneous nerve

Posterior branch nerve of

(cutaneous branch of {
musculocutaneous nerve) S
/ forearm
Posterior cutaneous ’
nerve of forearm .
Anterior branch
Lateral cutaneous
nerve of forearm,
posterior branch

Posterior

Lateral cutaneous | Pranch
nerve of forearm Anterior

branch

Dorsal (cutaneous) branch
of ulnar nerve (C8, T1)

Radial nerve,
superficial branch (C6-C8)

( == Radial nerve
(C6-C8)

Radial nerve,
superficial branch

Radial nerve,

superficial { === Median nerve
Palmar branch Of haent (C6-C8)
cutaneous

branches | Median nerve W

Ulnar nerve
(C8,T1)

Ulnar nerve Peripheral (cutaneous nerve)

\t/ innervation of skin
(B) Posterior view
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Hand: cutaneous nerves 103

Ulnar Radial Ulnar
nerve nerve nerve
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, , LO4
Motor Innervation (Myotomes) of Upper Limb

* Most of upper Ilimbs

muscles receive nerve (
supply from more than A
one spinal nerve (so they

contain more than one

myotome)

* Except  the intrinsic
muscle of the hand
receive from (T1) only
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LO4
Motor Innervation (Myotomes) of Upper Limb

Moore page 446 [picture]
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Upper limbs peripheral nerves Lo4

Axillary Nerve: C5,6 Brachial Plexus
Musculocutaneous Nerve: C5,6,7

Dorsal Scapular N.
Suprascapular N. \‘

Radial Nerve: C5,6,7,8,T1 ™ cs

Superior cé6

=
\ .
Ulnar Nerve: C7,8,T1 sty Nege o LD
° .
@G‘ \‘905.@('\0‘ s ubclavus
Median Nerve: C6,7,8,T1 s
1 1Yy ?:a.a“ “\ed-\a\ T1
o\
> Medial Pectoral KLon Thoracic N
\)\‘\'3‘ Nerve 9 '

Medial Cutaneous
Medial Cutaneous  Nerve of the Arm
Nerve of the Forearm

Key

® MC = Musculocutaneous nerve
® | PN = Lateral pectoral nerve

® USN = Upper subscapular nerve
® TDN = Thoracodorsal nerve

® | SN = Lower subscapular nerve



Radial nerve injury

* Motor: Paralysis of triceps,
brachioradialis, supinator,
and extensor muscles of
the wrist and fingers.

e (Wrist drop)
e Loss of sensation.

LO8



. o LOS8
Radial nerve injury

e Loss of sensation in areas Sl e s au I Rk
of skin supplied by this : P—
nerve. (superior lateral

cutaneous nerve)

. Radial nerve
(inferior lateral
cutaneous nerve)

Intercostobrachial nerve/
and medial brachial
cutaneous nerve

Musculocutaneous

nerve
Medial antebrachial —— (lateral antebrachial
cutaneous nerve cutaneous nerve)
Radial nerve

Ulnar nerve ———

«—— Median nerve
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Ulnar nerve injury LO8
e Ulnar claw hand, loss of fingers adduction and
abduction. Sensory loss

Home work:How claw hand deformity occur?

Palmar
digital
branches

Palmar
branch



Median nerve injury LoS
* hand of benediction, weak grip, sensory deficit

(A) Inability to flex distal (B) Inability to flex
interphalangeal joint of digits two and three
index finger into a compact fist

Median nerve palsy

© ELSEVIER. INC. - NETTERIMAGES.COM



Palmar aspect Dorsal aspect
Sensory deficit in the regions innervated by the median nerve
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Median nerve injury LO8

Normal “ok” sign Abnormal “pinch” sign

(C) Anterior interosseous syndrome



LOS8

“Hand of benediction”
i mmmOfape hand

Clawhang
(b) Ulnar nerve injury (c) Radial nerve injury
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Nerve Supply to The Lower Limb -

 Also receives all its Nerve Supply
from the Spinal Cord: From Lumbar
and Sacral Spinal Segments (L1-S4)

« Two nerve plexuses:

1.Lumbar Plexus: formed from the
anterior rami of (L1-L4).

2.Sacral Plexus: Ant. rami (L4-S4)

| Vemha phe san




L U m b a.r p I eX U S Lateral arcuate ligament

Lumbocostal
. . trigone
Lies in the substance oy
of the psoas major Subcostal nerve — I RIS
muscle, anterior to [ liohypogastric nerve —
Rami communicantes =
lumbar transverse , var piexus, | (gray) |
f

processes. e | o svs—3

rami of lumbar ’

spinal nerves, Obturator nerve

revealed by the | Lateral cutaneous
removal of the nerve of thigh

psoas muscle
Lumbosacral trunk

| Femoral nerve
Sympathetic trunk

Sciatic nerve
Psoas (cut end)

Anterior view
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Nerve Supply to The Lwer Limb

Lumbar plexus

Main branches:
1.Femoral nerve
2.0Obturator nerve
3.Lumbosacral trunk.

T12
. . p L1
lliohypogastric
llioinguinal « ) L2
Genitofemoral «
} L3
Cutaneous /
) L4
] L5

Femoral Obturator,

Lumbosacral trunk

T " Ministry of higher Education and
5 Scientific Research

LO7
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Sacral plexus

*Arises from Anterior rami
of (L4-S4).

*Most of its branches leave
the pelvis through the
greater sciatic foramen.
*The two main branches:
1.Sciatic nerve(largest nerve
in the body).

2.Pudendal nerve

Ministry of higher Education and
Scientific Research

LO7

Spinal
nerves:

L4

Ji—L5

Lumbosacral
trunk \ /
Superior gluteal
n X

erve P ——
Nerve to (7

iriformis g~ =52 ; 5
P Fyile 7 33 Pelvic splanchnic
Inferior gluteal — N NN <P = nerves
nerve 7;/_;‘ ] A
Nerve to quadratus femoris ————— .~ AL
(and inferior gemellus) IR S5

: Nerve to levator ani

Nerve to obturator internus R _co (and coccygeus)
(and superior gemellus) Y9
Perforating cutaneous

e Pudendal nerve
Common .,
Sciatic < fibular nerve B

Tibial nerve/\ |

Posterior cutaneous Anterior view

nerve of thigh
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Sensory Supply of Lower Limb LO5
/

*The front of limb is supplied o 8
largely by Lumbar Segments — . -
-The back of limb is supplied v
largely by Sacral Segments
*The Saddle area: by Sacral -
Segments
*The Perineal area: by Sacral i
Segments

L4

S2

L4
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Myotomes of lower limbs ... Moore page 1599 [picture] -

Each joint movement consists of 4
consecutive spinal nerve




Superior articular . . Position of exiting

process “ e spinal nerve within
IV foramen

Intervertebral — Intervertebral

(IV) foramen (IV) disc

Articular capsule

of zygapophysial

Anulus fibrosus of
IV disc (dissected
to show concentric
layers)

(facet) joint

Ligamentum flavum

Inferior articular
process

Lateral view Inferior vertebral notch

LOS8
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The general rule: IV disc
prolapse, usually compresses
the nerve root numbered one
inferior to the herniated disc;

example:

L5 nerve is compressed by an
L4—L5 IV disc herniation.

Motor deficit: weak muscles of
foot and toe extension

Sensory deficit:
foot.

dorsum of

Ministry of higher Education and
Scientific Research

LO8

Clinical Evaluation of L5 Nerve Root

MOTOR

L5 Extension
of big toe




Q: Home work:

What is the difference between the segmental
innervation and the peripheral nerve innervation (or
distribution)? Moore page 204-205 and page 443-444

Three segmental
— (spinal) nerves

4 A
= = ) S T
1 7~— -= ) 1 f =
k-~ | -
g . [
2 2, 2 :
,-. '
8 .
3 i3 3 | } i
] ' ]
' ]
) | nerve PSS T .
Three spinal cord Three overlapping Three spinal cord Three overlapping
segments dermatomes segments dermatomes within
area of distribution
(C) Anterolateral views « Segmental innervation of skin * Innervation of skin by three spinal of one peripheral
by three separate spinal nerves nerves combined into one peripheral nerve (dotted line)
(as in skin of trunk) nerve through plexus formation

(as in skin of limbs)
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