S asLiVnUS waliis ~

~ F— Medial longitudinal fasciculus
Fasciculus cuneatus '
—  .Issauers iract
- — -~ qral corbicospinal tract
. " " (: 4

4B 1N

N >

a0

5"

| £ SO\~ Rubrospinal tract
Dorsal spinocerebellar £ £ (

pact 7 TRACTS OF THE SPINAL
' CORD

RN —— Pontine reticulospinal
DESCENDING TRACTS / it

Ventral spinocerebellar

tract / Meduliary

% , ; | ///// reticulospanal tract
. 5 Lateral
e ) \—% o
_=

Spinothalamic tract ——

Teclospinal tract

— Ventral corficospinal tract
© Elsevier. Crossman & Neary: Neuroanatomy 3e - www.studentconsult.com



**Are concerned
with somatic and
visceral motor
activities,

“*Have their cells of
origin in the
cerebral cortex or
in the brainstem.

@ Thalamus

Cerebral aqueduct

i~ Motor cortex Caudate nucleus

Globus pallidus Putamen

Internal capsule Substantia nigra

\

Claustrum ————— Midbrain

Corticobulbar tract Rostral medulla
Periaqueductal gray Pyramidal decussation
Cerebral peduncle Lateral corticospinal

tract

Anterior corticospinal
tract

Posterior root of spinal
nerve

Pons

Olivary nuclei

Caudal medulla /

G

Spinal nerve e

, Spinal cord

e Anterior root of
& spinal nerve :Eg

® www.kenhub.com



Descending (Motor) TRACTS

Motor and descending (efferent)
pathways (red)

Pyramidal tracts
- Lateral corticospinal tract

- Anterior corticospinal tract

Extrapyramidal Tracts
- Rubrospinal tract

- Reticulospinal tracts
- Olivospinal tract
- Vestibulospinal tract

PyramidalTRACTS.
_ a0 Corticospinal
1 ' 1- Lateral corticospinal T.
2- Ventral corticospinal T.
2O Corticobulbar T

The motor systems outside of the pyramidal tract
are often referred to collectively as the
“extrapyramidal system”.

Extra-Pyramidal Ts.
3- Rubrospinal T.

4- Lateral tecto, reticulo, vestibulo

spinal Ts.

5- Ventral tecto,reticulo, vestibulo

spinal Ts.
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differences between pyramidal and extra pyramidal system.

o

PYRAMIDAL TRACTS

Lateral corticospinal
- ventral corticospinal
- Corticobulbar

located in precentral gyrus.

descend directly from cerebral

cortex to spinal cord.

80% cross in medulla 20% cross in

spinal cord.

Function:

Lateral : fine movement:
Eg: needle work
Ventral: Postural movement

EXTRA PYRAMIDAL TRACTS

-Rubrospinal

=ye2s5010 “ y 111«
-Reticulospinal

-Tectospinal
originate in brainstem nuclei
No direct control of rotor cortex

3- all of them cross except

/estibulospinal

Function:

- Control of body ¢
“rreniomuscle

VOILINLaryY movy
iy 1Mo




IMPORTANT TERMS

« UPPER MOTOR NEURONS
(UMNS)

* The upper motor neurons
originate in the cerebral
cortex and travel down to the

brain stem or spinal cord,
while the

- LOWER MOTOR NEURONS
(LMNs)

* lower motor neurons begin In
the spinal cord and go on to

Innervate muscles and glands
throughout the body



Corticospinal Tract

 Control of precision and speed of skilled
movements, particularly of distal limb muscles

(e.g. digits).

- Tract forms visible ridges referred to as the
‘pyramids’ on the anterior surface of the
medulla, so also called the pyramidal tract.
About 85% of fibres cross in the caudal
medulla at the decussation of the
pyramids.

* Crossed fibres form the Lateral CST.

e Uncrossed fibres form the Ventral CST,
which cross segmentally.

Hypoglossal nerve

Lateral

corticospinal ——

Iract

Ventral roo!
(lumbosacral)

Bost ) o | Ha ity




Lateral Corticospinal
(pyramidal)glliact

2. Origin and termination:
Origin:

e Arises from lamina V of
the cerebral cortex from
three cortical areas, 1n
equal proportions:

v'The premotor cortex e
(area 0); E sy

v'The precentral motor B
cortex (area 4); Siﬁ:ﬁ"“”""’l’“’"

v And the postcentral

sensory cortex (areas
21T anAd 2)



VENIRAIRCahticospinal e > ..
(pyviantidal)gliact ém%m

QIS A SMALL UNCROSSED TRACT THAT = >
DECUSSATES AT SPINAL CORD LEVELS IIN 7 0 .

VENTRAL WHITE COMMISSURE. BN S 4
Q IS CONCERNED WITH THE CONTROL OF NI
AXIAL MUSCLES,
Medulla <.‘;:f';‘§“:‘"' {j } o ——
Pyramidal ) "‘6)- |

Lateral corticospinal tract

(crossed-axons of neuron 1) Anterior corticospinal tract

~ (uncrossed-axons of neuron 1)

To sacral segment
of cord



Corticobulbar (Corticonuclear) Fibers
. Arise from precentral and postcentral
gyri.

e Corticobulbar tract supplies upper
motor neuron innervation to the cranial
nerves supplying head and face
Corticobulbar tract supplies input
bilaterally to trigeminal, facial, and
hypoglossal nerve nuclel

Midbrain
Pons

Medulla
Oblongata



= Arises in the
contralateral
red nucleus of
the midbrain.
= Plays a role in
the control of
flexor tone.
= |s ventral to the
ateral
corticospinal
tract.

- e #
D T ey

‘ ) :'“‘ ! 7
to .-’7;&-5.' a

\\I

Spinal Trigeminal Nucleus
Spinocerebellar Tract
Spinothalamic Tract

Rubrospinal Tract Highlighted in Red

Diencephalon/Midbrain
Junction
Decussation
of SCP
- Pons/Midbrain
Central Junction
/. Tegmental Medial
‘ Tract Lemniscus Lateral
: p Corticospinal
J ‘ Tract Caudal
Pons
Rubrospinal

Tract

Figure 1

Rostral
Medulla

73 Spinal
Cord
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Cortex

Midbrain

Pons

Rostral
medulla

Caudal
medulla

Spinal cord

(B) Rubrospinal tract




Vestibulospinal Tract

=g

«ARISES FROM THE GIANT CELLS OF DEITERS 1IN
THE IPSILATERAL LATERAL VESTIBULAR

NUCLEUS.

« PLAYS A ROLE IN THE CONTROL OF

EXTENSOR TONE

« [S LOCATED IN THE VENTRAL FUNICULUS.

Vestibular nuclei:

Supeﬂo{‘/ o
Medial ————
Lateral/
Inferior

)

;
A

Rostral medulla M

=

\

} / /
Caudal medulla 3\\\%\\“ =

2
s
[ |/ \ Medial vestibulospinal tract

Thoracic cord :
T

Vestibular ganglion

Vestibular nerve

Lateral vestibulospinal tract

Spinal accessory nerve
(trapezius, sternocleidomastoid muscies)

01BOVPF2 FD Giddings | www.medicalimages.com

Nerves to axial and limb mt



Descending autonomic tracts

e project to sympathetic (T1-L3) and
parasympathetic (52-54) centres in the spinal
cord.

e innervate : @ et
v' The ciliospinal center (T1-T2),

v' a pupillary center;

« interruption of this sy drsoniig
tract results in Horner syndrome. Uppes aysic

Small pupil

Horner Syndrome: Common Symptoms




Lateral
CorticoSpinal
Tract

Ventral
CorticoSpinal
tract

CORTICOBULBAR
tract

carries motor signals
from the primary motor
cortex in the brain,
down the spinal cord, to
the muscles of the trunk
and limbs.

control of axial
muscles.

carries efferent, motor,
information from the
primary motor cortex to
the muscles of the face,
head and neck

1. premotor
cortex (area
6)

2. precentral
motor cortex
(area 4)

3. postcentral
sensory
cortex (areas
3,1, and 2)

Same as above
{SAME SIDE OF
CORTEX}

Primary motor
cortex

Premotor cortex
Supplementary
motor area

NO

Only 50%
of the

corticobul
bar fibers
decussate

Contralateral
dorsal quadrant of
the lateral
funiculus of the
spinal cord

Ipsilateral ventral
white matter in
spinal cord

BRAIN STEM

NOTE

1. not fully
myelinated until
the end of the
second year

2.Transection

results in spastic
hemiparesis with
the Babinski sign

Smaller than
Lateral
corticospinal tract



Rubrospinal tract plays a role in the arises in the Spinal cord white matter
control of flexor tone. contralateral red

nucleus of the

midbrain
Vestibulospinal plays a role in the ipsilateral lateral NQ located in the ventral
tract control of extensor tone. vestibular nucleus funiculus.
Descending l.innervate the project to sympathetic (T1-L3) and parasympathetic
autonomic tracts ciliospinal center (T1- (S2-S4) centers in the spinal cord.

T2), a pupillary center

is ventral to the
lateral corticospinal
tract

interruption results in
Horner syndrome.



e A b L B AL Al

(representational models)

This 5 wihat & man would look ko, i
wach part of his Body grew i ralalion to
e toa of the conos that controli i



