PTA/OTA 106
Unit 2 Lecture 6

P

Spinal Nerves

Cervical nerves 8 pairs
Thoracic Nerves 12 pairs
Lumbar Nerves 5 pairs
Sacral Nerves 5 pairs

Coccygeal Nerves 1 pair

Total

31 pairs
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Spinal Plexuses and Nerves

Cervical Plexus (C1-C5)
Brachial Plexus (C5-T1)
Lumbar Plexus (L1-L4

Sacral Plexus (L.4-S4)

CERVICAL PLEXUS (C1-C5):
Lesser occipital nerve

Ansa cervicalis 1
Transverse CENM

| —— Medulla oblongata

‘—8%—7 Atlas (first cervical

Supraclavicular nene—— = [ CVEEg\eI'\Jg,IA}L NERVES
Phrenicnerve—— —— "~ ot Co [T 8 pairs)
BRACHIAL PLEXUS (G5-T1): C7 [ ——=—— Cervical enlargement
Mumulﬁculaﬂw %7 First thoracic vertebra
Axillary nerve_'__,.__.a_f“‘j T2
Median new/ T3
Radial nerv/ : Té
Ulnar nerve - T5 1
TG
17 THORACIC NERVES

Intercostal (12 pairs)

(thoracic) nerves '|I _.
Subcostal nerve |
{intercostal nerve 12) . &

LUMBAR PLEXUS (L1-L4): \ W First lumbar vertebra
llichypogastric nerve | T '_“——__'—-———-_- Gonus medullaris

llicinguinal nerve %
Genitofemoral nerve ———————= |
Lateral femoral

cutaneous nerve friy
Femoral nerve ‘-_._______%___
N

Lumbar enlargement

LUMBAR NERVES

______‘ E {5 pairs}
s L4-1- o Cauda equina

Obturatornerve — % —— T e T llium
SACRAL PLEXUS (L4-S4): g Leg 7 Sacrum

Superior gluteal news!‘—-"____":__;ﬁ' 53 |—————SACRAL NERVES
Inferior gluteal nerve \ B4 A (5 pairs)

Lgg || - \
Sciatic nerve: 3 _L-é'_'_‘_‘—-— GCOCCYGEAL NERVES
Common peroneal W \ (1 pair)
narvg Filum terminale
Tibial nerve

Posterior femoral
cutaneous nerve

Posterior view of entire spinal cord
Pudendal nerve

and portions of spinal nerves
@ Jobn Wilsy & Sons, Inc.
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Gross Anatomy of the Spinal Cord

Posterior (dorsal)
root of spinal nerve

Posterior (dorsal)
root ganglion \ .

Spinal nerve

Posterior gray horn
Lateral white column Posterior median sulcus

Paosterior white column

Anterior (ventral) root —__ ©
of spinal nerve [
Central canal

Gray commissure

[y

Anterior gray horn ———u*__ . Axon of sensory neuron

; : : A
Anterior white commissure —— Lateral gray horn

Anterior white column Bt
Cell body of molornellfon/':‘* = i
Anterior median fissure T _ i 5 W

Posterior rootlets R e ‘-—-—-
Axon of motor neuron - o ' "\

(a) Transverse section of the thoracic spinal cord

Cell body of
sensory neuron

& John Wiley & Sone, Inz.

Functional Organization of the Nuclei
within the Gray Matter
of the Spinal Cord

Poatarlor white colimn Posterior median sulcus

From dorsal root

——
Somatic
< sensory
Posterior \ ay
gray horn 8
Visceral
sensory
Lateral
‘”l"“e < | Lateral
column gray horn ‘
\. Anterior /
\ gray horn A7~ Visceral
4 motor
/
‘Somatic
— motgr
Anterior

white

To ventral root

i Anterior
(a) Anterior white column median fissure
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Location of Ascending and
Descending Tracts of the Spinal Cord

Central canal Posterior median sulcus Posterior columns

Posterior
spinocerebellar tract

Lateral corticospinal ;5
tract \.

! = g Anterior

; N spinocerebellar tract
Rubrospinal tract ———————@y . Rl Lateral
Mediial < : bl s spinothalamic tract
reticulospinal f ~— Spinal nerve
tract

Anterior

Lateral reticulospinal spinothalamic tract

tract

Vestibulospinal Tectospinal Anterior median 3
tract tract fissure [ sensory (ascending) tracts

Anterior corticospinal tract I iotor (descending) tracts

& John Wiley & Sons, Inc

Major Sensory or Ascending Tracts

Name Location Function
Fasciculus Posterior Discriminative touch,
gracilis Column proprioception

Weight discrimination

Fasciculus Posterior Same as FG

Cuneatus Column

Lateral Lateral Pain and Thermal
Spinothalamic Column sensations

Anterior Anterior Itch, Tickle, Pressure, Crude
Spinothalamic Column touch sensations

Posterior and Lateral Proprioceptors

Anterior Column

Spinocerebellar
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LEFT SIDE
Primary OF BODY
somatosensory
area of cerebral
cortex

THIRD-

ORDER
NEURON

RIGHT SIDE
OF BODY

Thalamus

Organization of
Sensory or Ascending
Pathways

SECOND-
ORDER
NEURON

Posterior
gray horn

LATERAL

FIRST-ORDER F. - SPINOTHALAMIC
NEURON TRACT
&Q Spinal nerve
Receptors for pain, ANTERIOR
cold, warmth, crude Spinal cord SPINOTHALAMIC
TRACT

touch, pressure,
tickle, or itch

(b) Anterolateral (spinothalamic)

pathways
 Jorn Wilsy & Sons, Inc
Frontal plane through Frontal plane through
posteentral gyrus precentral gyrus

(a) Frontal section of primary somatosensory area in (b) Frontal section of primary motor area in right
right cerebral hemisphere cerabral hemisphere

@ John Wiksy & Sone, Inc.
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Motor or Descending Tracts of the Spinal Cord

Name Location
Lateral Lateral
Corticospinal Column
Anterior Anterior
Corticospinal Column

Corticobulbar Cerebral

Peduncle
Rubrospinal Lateral

Column
Tectospinal Anterior

Column

Function

Muscles of the limbs,
hands, and feet

Muscles of the axial
skeleton

Skeletal muscles of the
head and neck via cranial
nerves

Skeletal muscles of the
limbs, hands, and feet

Skeletal muscles of the
head and eyes in response
to visual stimuli

Motor or Descending Tracts of the Spinal Cord

Name Location

Vestibulospinal Anterior
column

Lateral Anterior

reticulospinal ~ column

Medial Anterior
reticulospinal ~ column

Function

Muscle for maintaining
balance in response to head
movements

Facilitates flexor reflexes
Inhibits extensor reflexes
Facilitates extensor reflexes
Inhibits Flexor reflexes
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Primary motor area of cerebral cortex
RIGHT SIDE LEFT SIDE
OF BO OF BODY
Internal
capsule

Midbrain

Cerebral
UPPER peduncle
MOTOR
NEURONS
Pons

Decussation
(crossing)
in medulla

Left lateral
corticospinal tract

Right anterior

corticospinal
tract
F,
Spinal nerve, LOWER
\/ [ MOTOR
| NEURONS
To skeletal
Spinal Cord muscles
© John Wikey & Sons, Inc.
Frontal plane through Frontal plane through
postcentral gyrus pracentral gyrus

th,

™S, ang .
fongue nd
Tong! o Jaw

(a) Frontal section of primary somatosensory area in {b) Frontal section of primary motor area in right
right cerebral hemisphere cersbral hemisphere

@ John Wiksy & Sone, Inc.
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Basic Organization of a
Reflex Pathway

@ SENSORY NEURON €) SENSORY RECEPTOR
(axon conducts impulses (responds to a stimulus
from receptor to integrating by producing a generator
Association neuron center) or receptor potential)

@) INTEGRATING CENTER ) MOTOR NEURON
(one or more regions within (axon conducts impulses e EFFECTOR
the CNS that relay impulses from integrating center to (muscle or gland that responds
from sensory to motor neurons) effector) to motor nerve impulses)

& John Wiley & Sang, Inz.

Terms Associated with
Reflex Pathways

Spinal Reflexes // Cranial Reflexes

Somatic Reflexes // Visceral (Autonomic)
Reflexes

Monosynaptic Reflex // Polysynaptic
Reflex

Ipsilateral Reflex // Contralateral Reflex
Segmental Reflex // Intersegmental Reflex
Reciprocal innervation
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A Spinal, Somatic, Monosynapitic,
Ipsilateral, Segmental Reflex
demonstrating Reciprocal Innervation

@ stretching stimulates € SENSORY NEURON To brain
SENSORY RECEPTOR excited
(muscle spindle)

9 I(EFFECTORI )
same muscle :
contracts and o ﬁEOJSORN \

relieves the
stretching

excited

-------- —
Antagonistic "‘. 1 i.'.‘ ..-' e Within Inhibitory
muscles relax 10| o INTEGRATING interneuron
Y 1l B auron s CENTER {(spinal
| o antagonistic cord, sensory
.. etk neuron activates
S SRR B ! mator neuron
"""" inhibited

& John Wiley & Sang. Inz.

A Spinal, Somatic, Polysynaptic,
Ipsilateral, Segmental Reflex
demonstrating Reciprocal Innervation

@ EFFECTOR @ MOTOR NEURON inhibitory To brain
{muscle attached inhibited interneuron
to same tendon)
relaxes and  eeesleeen, €) SENSORY
relieves excess gy o T, NEURON
: > @ Increased
tansion tension stimulates ., ©xcited

SENSORY RECEPTOR ™.,
(tendon organ)

Excitatory
interneuron

© Within INTEGRATING
CENTER (spinal cord),
sensory neuron activates
inhibitory interneuron

Antagonistic
muscles
contract
Motor neuron to
antagonistic muscles
is excited

@ John Wiley & Sons, Inc.
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A Spinal, Somatic, Polysynaptic,
Ipsilateral, Intersegmental Reflex
demonstrating Reciprocal Innervation

© moTor
NEURON Ascending
excited interneuron

—— Intemeuron

Descending
l interneuron
O moToR "

NEURONS
excited

© EFFECTORS .
(llexor muscles)| @
contract and o

withdraw leg

o

©® Within INTEGRATING
CENT

ER (spinal cord),
© sensony Sensory neuron actvates
= interneurons in several
” excited

spinal cord segments

@ Stepping on tack stimulates
SENSORY REGEPTOR
“ (dendrites of pain-sensttive
uros

@ Jorn Wisy & Sons, Inc.

A Spinal, Somatic, Polysynaptic,
Contralateral, intersegmental Reflex
demonstrating Reciprocal Innervation

= © EFFECTORS

’ 4 OMOTOR (extensor muscles)
e NEURON
+ excited \

contract, and
extend left leg

© Within INTEGRATING CENTER Il
(spinal cord), sensory neuron

© SENSORY  activates several interneurons
NEURON

excited \,’\

€ Stepping on a tack
stimulates SENSORY

d ~# RECEPTOR (dendrites of
Withdrawal of right leg pain-sensitive neuron} in Extension of left leg
(flexor reflex) right foot (crossed extensor reflex)

@ John Wiley & Sane. Inc.
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