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”‘“"‘F?mclpIes of structure and
“functions of the nervous
system. Movement disordes.
Extrapyramidal syndrome and
its neurochemical

gimechanisms.
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j‘hree baS|c functlons

B ——

-

Sensory
Receptors monitor internal and external
environment

Integrative

qrocesses sensory information and makes deC|S|ons=1
o -

r appro '
Motor
Responds to integration decisions by signalling
effectors
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~The realization and control of movement is
effected by the interaction of the pyramidal,
cerebellar and extrapyramidal systems _
Interconnecting with each others as well as
projecting to the anterior horn region or

gral nerve motor nucleii

T —
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central sulcus e lzﬁ'EI I'---.._______L

Betz cells
in layer V
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-Inthe precentral gyrus exist neurons which are
called Betz cells, and they are the source of the
corticospinal tract.

It is just @ morphological name for large

s that are triangular in shape, pointing.a_
ﬁm vv'ard'fﬁ% surface of
e brain.



» The Motor Homunculus

Source: Adapted from Penfield & Resmusaan, 18950,
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. By the time
- the decussation is completed, the corticospinal fibers
‘reside in this new location, now called the lateral
cortlcospmal tract.



Anterior corticospinal tract.
These fibers were part of the original corticospinal tract,
and made up
~___ 15-20% of the pyramids, but at the decussation,
~ they did not cross.

- —

N

These fibers also dive into the ventral horns at appropriate
levels, and they tend to innervate the muscles of the trunk.



Lower Motor Neuron

___________________
ol lwl We || 1 | I'-" < IILEICALESCE N

e

o netTons Inthe spinal cord and Drainsteny s —

“ The cell bodies of the lower neurons are located in the
ventral horn of the spinal cord gray matter and in the motor
nuclei of the cranial nerves in the brainstem.

These neurons send axons directly to skeletal muscles via
the ventral roots and spinal peripheral nerves, or via cranial

nerves in the case of the brainstem nuclei.
PR

R — e ——
Lower motor neurons are the final common pathway for

itting neural information from a variety of sources to
the skeletal muscles.




Gray matter Dorsal  Visceral sensory nuclei
horn

Somatic sensory nuclei

Dorsal root

ganglion \

Lateral

Afferent sensory
information

horn ——

Ventral —
root

Efferent signals to
muscles and glands
via the ventral root

Vﬁntral Somatic motor nuclei
orn
Autonomic efferent nuclei




in the head and neck are located in the

brainstem and distributed in the eight motor nuclei

of the cranial nerves in the medulla, pons, and -
midbrain.







JlyuHeTolil BeHel

Hoxkn moara”

!
)“..1 BHraTe/ibHble AApa

KopkoBo-atepHbli

[Mupamuausiil nyts

Tabruya 37. KopKoBo-cnuunomMosropoil (nu
FATEJNLHBIE 11

IMpenuenrpancHan
HIBHIHHA

Bapoaues moct

-V

AMJIHBI) il KOPKOBO-HACPHBH  ABH-




A reflexis involuntary, stereotyped

pattern of response
brought about by a sensory stimulus.

—




Grey matter

-—-_.—h'lﬂy

neurone

Motor neurone

Sensory
neurone

Receptors in skin

cells /

/] .
=

Effector

(muscle)
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,__I__e different reflex responses may be grouped into

2 categories
on the basis of their clinical significance.

1) Normal (physiological) reflexes —
present during normal functioning of motor pathways.

Abnormal (pathological) reflexes — appear if il
up otor neurone a ged. Trrrme———_———

i
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~ The normal reflexes are classified on two categories

p———

1) Superficial reflexes.
a) cutaneos;
b) mucous.

2) Deep reflexes.

5 —— a) tendons =



Deep reflexes




Slifical classification
1- Superficial reflexes:

*

om stimulus

"
o b S







Superficial reflexes




 Paresis - pé?tiéﬂoss of voluntary =
~  movements; weakness.

Paralysis - complete loss of -
voluntary movements.

—
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 Hemiparesis - weakness on one side
= of the body so that the arm and leg
on that side are both weak.

Paraparesis - weakness limited to the
arms or legs. g

TE— Tegraparesis — weakness of

all extremities.




~ Muscle tone —ﬁ=e‘=|=mal—engomg tension in a

muscle; measured by resistance of a
muscle to passive stretching.




JPESILINIOIOILNCUNONLICSIONS

4 Syrmotorms

| Paralys|oee—
2. Spasticity :
— EXxaggerated tendon reflex resulting Iin
Increases resistance . - —

— More In flexor of arm and extensor of leg
(antigravity muscle).

Clasp=knife




1
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Clorus

i —
—— Explalned lIke the spasticity.

4. Pathological reflexes.
5. Hyporeflexia of superficial reflexes.




 Are not found normally

< Presence indicates

pathological

condition within the body

E.g., Babiniski’s sign.

\

Positive (+) Babinski sign
(dorsiflexion of big toe)




L OVVEIMINIOLO IS U0

= Symptoms:. =
1. Paresis or'plegia.
-:_—.-——'-' g

‘2. Hypotonia.

3. Muscle Atrophy.
(denervation atrophy).

4. Areflexia.
laccidity.
— N

6. Fasciculation.



QEREBELLUM

Fun’Tlons —

— e
= motor coordination
= posture, balance

= |nfluences muscle tone

synergia (the interplay between agonist
WM

=




Posltior

e —— — —

—e— “i‘é—s;?ib e‘anﬂsbeh‘md-the v —

" medullarand pons and
occuplies posterior cranial
fossa

Cerebellum
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~ Consists of two cerebellar hemisphere united in the

‘midline by the vermis




Excitatory endings —s» —
Motor and premotor cerebral cortex

Inhibitory endings —
of Purkinje cells

Internal capsule

Cerebral peduncle

Ventral anterior and ventral lateral nuclei of thalamus
Decussation of superior cerebellar peduncles

Mesencephalic reticular formation
Red nucleus _— . .
E Descending fibers from superior cerebellar peduncles

Fastigial nucleus

Globose nuclei Hook bundle of Russell

Emboliform nucleus

Dentate nucleus

> Section A-B viewed from below

Cerebellar ('()nox\ <li8

F/

> Section B-C viewed from above

Vestibular nuclei 1—’-

Inferior cerebellar peduncle

Inferior olive
Planes of

Lateral reticular nucleus . 3 section:
‘ red arrows
Medulla oblongata L T indicate
. : ‘ direction
Pontomedullary reticular formation of View




N tr. extrapyramidalis




Damage to heTﬁspﬁefe structures of

ﬂ

cerebellum always produces signs to the
side of lesion (on the same side of the body
as the damage to the cerebellum).

—————

—
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- __The patient is unable to stop flexion of the arm on
sudden release so the arm may strike the chest
and doesn't recoil to the initial position.
This is most likely due to failure of timely .

triceps contraction.

Dysmetria.

-
- Inaccurat nts due t judgment of
' or undershooting

of atarget while attempting to reach an object) .
Error in Judgment of Range and Distance of Target



mffected s+e|e ~ — __
- Romberg Test-perform by having the patient stand still

with their heels together. Ask the patient to remain still

and close their eyes. If the patient loses their balance,

the test Is positive. -

Dysdiadochokinesis.

ﬂh‘ty to perform rapid alternatlng movements Sa ~t
rbance

e repeated
ronations of the lower arms).
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hg[e are next probes for examinations of tremor:
- Toe-to- -finger
Finger-to-nose
Heel-to-shin

Scannlng speech.

acterized by poor modulation of the volume and -
of the s his rred) wi -

unexpected force (explosive

speech).



— Nxsmus

It 1s involuntary movements of the eyeballs around
their natural position (may be horizontal, vertical,
rotational).

rltn'rg-mcreases In size

es———
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ﬁrﬁrunken gart-Fs;t:I%style of walklng that IS seef——
————— In a patient with
a cerebellar lesion.

It is characterized by:

- the feet are separated widely;

B

teps are jerky and unsure, varying in size; =

ard:

B

- patient may fall to the side of the lesion.



VIASSES 01 gray matter iotnas EEP) \ljfﬁm_

= -
s

(_)rtiéal white matter.

= The main nuclei of the basal ganglia are, the caudate
and putamen (together called the "striatum" or
“neostriatum’), the substantia nigra, the globus
pallidus (divided into internal and external portions),

the subthalamic nucleus (together called the

ﬁ:"ldum L strlatum” e ————

= Topographically the putamen and globus pallidus
constitute the lentiform nucleus.

!' l

o



Claustrum

Putamen
Lentiform

Insular cortex
A External capsule

7l
i Thalamus
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VA/VL complex
Cerebrum of thalamus

Votor cortex \
Caudate Wl
nucleus -

Putamen

-

>

oﬁf _ ; |
( - )-: ; %

Globus _ .
wtlli dus Subthalamic
g;tc;n al - nuclei

and internal
segments



Midbrain

|

Substantia nigra —

pars compacta

Substantia nigra
pars reticulata




hctions.of.Basal . Gan
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_Tﬁ"i’ﬁ“tlate correctlng and stop

~ movements, control of posture, controls
muscle tone between different muscles’
group.

= The basal ganglia also contribute to

cognitive (i.e., intelligence, knowledge, »
‘r—ostor behavi d mo arning),

Ive (I.e., emotional) and autonomic
functions.




There ane several neurotransmittersiin basal ganglia
e ' =, coozimine, =iminogteyric zlcicl
JILI!ZFlmrlls‘, sugsiances P, encsonzalin so on),

The mJgt i gotiznies siggiylenoline culcl daggeimins,

—AC,ET_ YLCHOLINE
- synthesized by small striatal cells
- greatest concentration in striatum
- excitatory moving effect.

DOPAMINE
- synthe5|zed 0)Y/ ceIIs of substantla nlgra







Parkinson’s syndrome

—"Fhe-defeefs—m motor function are due to the
progressive loss of dopaminergic
neurons in the substantia nigra (and loss of "
dophamine respectively) called
hypertonic-hypokinetic syndrome

- - —
ﬁ@egenerat neurons hem i ——
St

L Examination of a PD brain reveals loss of substantia
nigra cells.







MNormal Parkinson's Disease




Bradykinesia: pathologically slow movement, it

TR ‘E.—J-.-F-:" -
I——

~ “reduced adjustment of posture when seated.

Kinesia paradoxica - when agitated the
patient will move swiftly.

Postural disturbance - flexion of limbs and trunk

ﬁsociated with a failure to make quick postural il
. adjL e. -

| alls whilst turning or if pushed.




- de mg W|th movements anddlsappears urmr\r
— P-

Rigidity.
Stiffness felt by examinator when passively moving a
limb.
This resistance Is present to the same degree throughout
ﬁull range of movement, affecting flexor and
NsSor mus sequally and describedas
~ IPE rigidity. When tremor

superimposed upon rigidity it produce a
COGHWHEEL guality.




Sl TGIVIARL eror reojuces 1o gize (ruierogra o nisl),

— — e

~ Autonomic features 0CCUr - excessive sweating,
. greasy:skin<(seborrhoea), postural hypotension.

Depression, dementia.
Bradiphrenia. Ry
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onism gait Is the manner of walki
seen in patients with parkinsonism.
Characteristics of this gait are:

1) hesitation in starting: akinesia

2) small, shuffling, hurried steps

~ 3) lack of normal a

es———

5) kinesia paradoxica



_with hyperkinetic (involuntary movements.)

There are conditions that consist of excessive
and involuntary movement of the body's
parts.




; -~ If"fre ers to raTaI@—Jrr.r_e.gular relatlvely sm‘—ﬂ amplitude,
.~ random-appearing, rather continuous,
non-stereotyped jerks, usually of the distal limbs.

2. Athetosis. =

A wormlike, writhing, twisting movement, typically

‘ — of the lim ———*‘
- | 3.Choreo-Athetosis.

A mix of 1 and 2.




acn ‘ 5. Dystonia:

Involuntary, sustained, patterned, and often repetitive
muscle contractions of opposing muscles.
Results in twisting, spasmodic or
other abnormal postures of many body parts.
Dystonias may be generalized (torsion dystonia) or partial

gal) for example, involuntary turning of the head b -
e i Ll - e




6. TiCS:

These are semi-involuntary, (often compulsive), —
repetitive, stereotyped movements
(e.g., facial grimace, eye squint, head flip, etc).




8. Myoclonus:
IS a muscle jerk; it is a brief,
generalized body-jerk, which is sometimes asymmetric.

0. Asterixis:

gnentary loss of tone and flapplng of the hand are E
when in front wi

e wrists dorsiflexed.




