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The Spinal Cord and Spinal Nerves

Lateral View Posterior View

— Cervical spinal nerves

s -

Cervical enlargement—

T3 Dura and erachncid
2 mater o
Thoracic spinal rerves

- Lumbar spinal nerves

Cauda equina

Filum terminale A
Anchors the cord to — Sacral spinal nerves
the sacrum. :

The meningeal sack below the end of the spinal cord at L2
can be used to withdraw cerebrospinal fluid (a lumbar tap)
without risking damage to the cord.

The cauda equina (horses tail in Latin)

Nerve roots descend to the appropriate
location beneath the vertebra or in the
sacrum. The ganglion occurs just outside the
vertebral colummn.
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- Schematic demarcation of dermatomes e
shown as distinct segments. There i
is actually considerable overlap
between any two adjacent dermatomes
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Levels of principal dermatomes

T Level of umbilicus

C5 Clavicles T2 Inguinal or groin regions

C5,6,7 Lateral parts of upper imbs L1, 2,3, 4 Anterior and inner surfaces of loser limbs
Ca.Ti Medial sides of upper limbs L4, 5,51 Foot

Ch Thumb L4 Medial side of greal toe

C6, 7,8 Hand 51,2, L5 Posterior and outer surfaces of lower limbs
(] Ring and little fingers 51 Lateral margin of foot and little toe

T4 Level of mipples 52,34 Perineum
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Substantia grisea

1. Cornu anterius
2. Cornu posterius
3. Commisura grisea

Substantia alba

. Funiculus anterior

. Funiculus lateralis

. Funiculus posterior

. Commisura alba anterior

. Fissura mediana anterior

. Sulcus medianus posterior

O o~ oo

10. Canalis centralis

11. Radix anterior

12. Radix posterior

13. Ganglion sensorium nervi
spinalis
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Spinal Cord - Neuron Relationships
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5

(b)

P22 2 °E-o~KE” £

Blood vessels
Perineurium ,__H_._._.
(around one s :
fascicle) 0
Endoneurium

Epineurium
covering
peripheral nerve

I X - s e |
- é Schwann cell

Myelinated axon

Fascicle

(b)



Parineurium

Epineurium

Fascicle Peripheral nerve

Epineurium

Mator neuron
ending

Axon

Perineurium.
Endoneurium~/

7R
Node of Ranvier =

Schwann cell —/

G
U

\_

} Sensory receptor

Myelin sheath

Neurilemma

Structure of a Nerve

* Nerve - cordlike organ of the PNS consisting of peripheral axons enclosed by

connective tissue

* Connective tissue coverings include:

o Endoneurium - loose connective tissue that surrounds axons

o Perineurium - coarse connective tissue

that bundles fibers into fascicles

= Epineurium - tough fibrous sheath around a nerve




Fascicle

Endoneurium-/ ;
Node of Ranvier

N
Schwamcell ——

' ' ' :’—Sensory fecepior

\\— Myelin sheath

Neurilemma

Peripheral nerve

4 o Epineurium

( ) \;ﬁ : (
' Y / J Mator neuron
( ending
Axon
//’*‘

Structure of a Nerve

— Axon
Lies between — Myelin sheath
in%iv:;iual ﬁ*::fers‘ o
naoneurium o
Perineurium o

Epineurium
A connective 5
sheath around -
the entire s
nerve s

P erinsurium

BV-bl::}l::-d wessel, B‘NF fascmle
A=axons, F=a ﬁbroblast
C=r:ap1'11ary,

I = the myelin sheath] composed of wrappings of a Schwann cell.

;'{-Epineuri umn (Epg

cells wrapped around the fiber,

" onsists of a continuous series of Schwan

i

A nerve is a group of
axons (nerve fibers)
outside the CNS. These
fibers are bundled
together with connective
lavers. Many of the
fibers are myelinated,
which means they have
a covering made from
successive wrappings of
Schwann cells.

The cuter membrane or layer of the myelin sheath is called the neurilemma.
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unsheathed node

Myelin
Sheath

"Jdellyrolled" Schwann cellls
of an axon's myelin sheath
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The outer nucleated

Schwann cell ’
cytoplasm _I

: —— Schwann
) . cell plasma i
Axon —| | g ‘) Soll fnay cytoplasmic layer of the
| e Neurolem mocyte,_whlch _
nucleus encloses the myelin sheath, is

(a) 1 called the neurolemma (sheath
of Schwann). A neurolemma is
found only around the axons in

the PNS. When an axon is

) injured, the neurolemma aids in
' the regeneration by forming a
regeneration tube that guides
e l and stimulates regrowth of the
axon. At intervals along an axon,
the myelin sheath has gaps
called neurofibral nodes (nodes
of Ranvier).

Neurilemma —
Myelin :
sheath

ML
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Aclion Potential Leaps From Node of Ranvier to Node of Ranvier
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Figure 14.5a Anatonty of a Periphearal Merve

E)] A typical peripheral
nerve and its connective

tissue wrappings
! A1 2 Pearson Education, Inc.
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(c) Posterior view
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Classification of nerves

Sensory and motor divisions
Sensory (afferent) — carry impulse to the CNS
Motor (efferent) — carry impulses from CNS

Mixed — sensory and motor fibers carry impulses to and from CNS; most
common type of nerve
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IX
X
XI
XII

Cramal Nerves

Olfactory

Optic
Oculomotor
Trochlear
Trigeminal
Abducens

Facial
Vestibulocochlear
Glossopharyngeal
Vagus

Accessory
Hypoglossal
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