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The Spinal Cord
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Conus Medullaris

Cauda Equina

(horse's tail)




Lumbar Tap

Cauda equina

Subarachnoid
space

o0

k)

e
o)

T12

__gr\\\ )




Cross Section of SC Between C2 and C3

Pia mater

Subarachnoid
space

Arachnoid
mater

Dura mater

Which is the dorsal side?



Physiology

Brain neuron

Skin Intrinsic neuron
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Spinal Cord Anatomy

Gray matter White matter
Dorsal horn Posterior
Lateral horn funiculus
Ventral horr\l - Lateral

Y funiculus
quy - Anterior
commisure funiculus

Dura mater

g

6ray matter = Inside, cell bodies & unmyelinated fiber tracts
White matter = Outside, myelinated fiber ftracts



Spinal Cord Anatomy

Posterior median sulcus
Central canal

K Anterior median fissure




Spinal Cord / Spinal Nerve Anatomy

Dorsal Root

/ Dorsal Root Ganglion

— Spinal Nerve

Ventral Root




Spinal Cord / Spinal Nerve Anatomy

Dorsal root
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Cross sectional anatomy of the
spinal cord

A visual analogy?

Dorsal horns
-sensory heurons

Dorsal
horn?

Gray commissure

Ventral horns
‘motor neurons



dorsal median septum
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Regional Differences

Cervical Thoracic

Lateral
horn

Cervical
enlargement

Lumbar
enlargement

Lumbar Sacral



White Matter

fiber tracts for transmission of information
-ascending (sensory) tracts
-descending (motor) tracts

Posterior funiculus
Lateral funiculus

Anterior funiculus




Cervical plexus —

There are 31
Pair's Of Spinal Cervical &
herves (

I

Brachial plexus —

Intercostal
nerves

Lumbar /\
enlargement

Lumbar plexus —

Sacral plexus —

Cauda equina




Cervical

Segmental
branches

Hypoglossal
nerve (XI11)

Lesser occipital
nerve
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Greater auricular
nerve

Transverse cutaneous
nerve

Ansa cervicalis

Accessory nerve (Xl)
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Brachial Plexus
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Trunks

Humerus

Radial
nerve
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cutaneous
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Uinar nerve
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branch)
Dorsal branch

of ulnar nerve
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Sacral Plexus

Superior gluteal X'

Lumbosacral trunk
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Human Reflex Physiology




Structural Organization of the Nervous System
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Reflex Arc

&,

Stimulus g\g /

/ (2@ Sensory neuron
(1) Receptor—#

# @ Motor neuron
Skin I , =

@ Effector ——s

Spinal cord
~—__ (in cross-section)

@ Integration
center

Interneuron

1) Receptor - reacts to stimulus
2) Sensory Neurons - afferent impulses to CNS
3) Integration centers - synapses in CNS

4) Motor Neurons - efferent impulses from Integration
centers to effector

5) Effector - muscle or glands



Sensory Receptors

: Soma
Pseudounipolar Neuron

_7\_% }

Axon

Receptors
Receptive

Endings



Classifications of Sensory Receptors
by Location
\

Exteroceptors Interoceptors | Proprioceptors™

2} Sensary neuron % 1) Receptor

€

Respond to stimuli arising
outside the body:

Pl | —

Touch
Pain
Temperature Detect stretch
Pressure Respond to stimuli
inside the body k /

(viscera, vessels)



Therefore, for a Reflex Arc:

Stimulus

Spmal cord
i / (in cross-section)

@ Integration
center

e

=~ (2@ Sensory neuron
@ Receptor—

@ Motor neuron
Skin

Interneuron

1) Receptor = Proprioceptors of 22 muscle
2) Sensory Neuron - 2?2 Nerve holding the sensory neurons
3) Integration centers - which CNS organ?

4) Motor Neurons - 2?2 Nerve holding the motor neurons
5) Effector - 22 Muscle



Dorsal

Motor innervation
of muscle

Note that the
Afferent & Efferent
neurons can travel
through the same

peripheral nerve

Patellar Reflex

Cell body of
SENS0MY MeUnon

Sensory innervation
of muscle spindle

Receptor 1s the
proprioceptors of
the muscle group

associated with
the tendon being

tapped

Effector is the
muscle group that
contracts to
extend the leg




THANK YOU
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