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Objectives

. At the end of this lecture the student should be able to :

(1) define what is meant by the term spasticity .

(2) appreciate that spasticity (s an important condition
that is

encountered in a broad spectrum of medical conditions
frequently encountered in the Kingdom such as stroke ,
multiple sclerosis , cerebral palsy , traumatic spinal cord
and brain injury , cerebral and spinal tumors , spinal cord
disc lesions ; and in less common but important &
preventable conditions such as tetanus and spinal cord
infections such as tuberculosis of the spine . .

(3) explain the neurophysiological basis of clinical features
associated with multiple sclerosis , cerebral palsy ,
traumatic spinal cord injury , tuberculosis of the spine
and

tetanus .
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Q: What is spasticity aailll il 2

Spasticity is an important medical conditions that is encountered in a
broad spectrum of medical specialties such as pediatrics , surgery ,
neurology , rehabilitation medicine , and others

Clinically spasticity is defined as velocity-dependent resistance to stretch
(stimulation muscle spindle) .

oIl 8 sl s;aastlcntg and rigidity
1- Spasticity is velocity dependent, rigidity is NOT 1!
2- Spasticity is an UMN lesion, rigidity in parkinsonism

{For further reading you can look up references such as Lance (1980), lvanhoe CB
and Reisteffer (2004) }.

Clinically spasticity is defined as velocity -dependent resistance to stretch .

It is caused by diseases that disrupt the normal physiological inhibition
mechanisms of the CNS -> which leads to increased excitability of the
stretch reflex -> hypertonia & continuous, unremitting contraction of
the muscles involved (because of hypertonic gamma activity) .

This continuous contraction results in hypertonia , tightness & stiffness
of the muscles concerned ; and , depending on which muscle groups are
involved , posture voluntary movement and speech can be interfered
with .

Atrophy of muscles ?? Not that much... (not as LMN lesion)




m Some conditions associated with spasticity:

(1) Spinal cord injury

(2) Cerebral palsy
(3) Stroke
(4) Multiple Sclerosis

Note: UMN Lesion, abdominal reflex is present! Extremely
important

Notee: C{OV\MS : is a series of involuntary muscular contractions and relaxations, it
is UMNL sing, o=Jodll o 8 bl e g 5bill 5929 g0 (Llll aS=all 5S1 e wle el (o8 wudlg
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Spinal Cord
Injury

Can be :
(1) Complete transection of spinal

cord
(I Hemisection of the spinal cord .



Jendrassik maneuver = reinforcement




(1) Complete Transection

of Paraplegia the Spinal
’ Cgord P

Due to trauma . tumovr.
etc



The higher the level of the section, the more serious are the
consequences. ! A8l

If the transaction is in the upper cervical region -> immediate
death follows, due to paralysis of all respiratory muscle

Quadriplegia b, Ji
( e.g . bullet injury , fractures spine , etc)

In the lower cervical region below the Sth cervical segment ->
diaphragmatic respiration is still possible § o Sxin 556l wlsall Y, but
the patient
suffers complete paralysis of all four limbs (quadriplegia).
Paraplegia =il swougll i simi bni Jli
Transection lower down in the thoracic region allows normal
respivation but the patient ends up with paralysis of both lower
Limbs .

b Ol 3] o tuberculosis of spine




Stages of paraplegia

A/ Spinal shock ( 2-6 weeks )
B/ Recovery of reflex activity
C/ Paraplegia in extension

Az Spinal shock #
In the immediate period following transection
there is :
(1) complete loss of spinal reflex activity below the
level of the lesion .
(2) Loss of all sensations (anesthesia) and voluntary movement
( paralysis) below the level of the lesion , due to interruption of all
sensory and motor tracts
(3) Loss of tendon reflexes and superficial reflexes (abdominal ,
plantar & withdrawal ref lexes ).
(4) The loss of muscle tone (flaccidity) and absence of any muscle
activity (muscle pump ) lead to decreased venous return —>
causing the lower limbs to become cold and blue in cold weather
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(6) The wall of the urinary bladder becomes paralyzed and
urine retention is retained occurs
-> until the pressure in the bladder overcomes the
resistance of the sphincter and -> dribbling of urine occurs
-> This is known as retention with overflow ¥ :lac §,loud d Sgquig

gl dlinll 99 LiS) dc ;50 suoi

(7) Loss of vasomotor tone occurs, due to l'mtet,fmgotiom of
fibers that connect the vasomotor centers in the medulla

oblongata with the lateral horn cells of the spinal cord,

whiclk project Sgng\pat,lf\etic vasoconstrictor impulses to blood
vessels. —>"vasodilatation causes a fall in blood' pressure; the

higher the level of the section, the lower the b/god
pressure.

This stage varies in duration but usually lasts a maximum of
2 -6 Weeks, after which some reflex activity recovers.



» B/ Stage of return of reflex activity

As the spinal shock ends , spinal reflex activity
appears again ((and it will be more exaggerated))
(1) Gradual vise of arterial blood pressure due to
return of spinal vasomotor activity in the lateral
horn cells. But, since vasomotor control from the
medulla is absent, the blood pressure is not stable.

(2) Return of spinal reflexes:
Flexor reflexes return earlier than extensor ones ->

Paraplegia in Flexion. oyl yuslS 5 ssic 58 il alio

Extensor plantar reflex or complete Babiniski sign

(3)Recovery of visceral reflexes: return of
micturition reflex —> Automatic Bladder =) s

However , voluntary control over micturition and
defecation are perimanently lost.




Hemisection of the Spinal Cord (Brown-Sequard ;S
syndrome) iogs anls Js x> x> pgo

A/ At the level of the lesion dwnball b5l S giuwo sl gis
Nio leuts, all manifestations occur on the same side:
1. Paralysis of the lower motor neuron type

2. Loss of all sensations in the areas supplied by
the afferent fibers that enter the spinal cord
in the damaged segments

Loss of all
.sensation

B/ lpsilaterally below the level of the [esion :
1.spastic lower limb .(because of the UMNL) apaired]pain
2. Fine touch, position and vibration sense are lost o

3.Vasodilatation ! sl loguosi g 6,1, S

Impaired
proprioception,
vibration. 2 -point
discrimination,
and joint and
position sensation

¢/ Contralaterally below the level of the lesion :
Pain and temperature sensations are lost, Why ?
Lateral spinothalamic




Cerebml




WM erebral palsy (CP) is an umbrella term
encompassing a group of non-progressive ,
noncontagious aneo L& motor conditions that
cause physical disability in human
development, chiefly in the various areas of
body movement.

WM erebral palsy is caused by damage to the
motor control centers of the developing brain

and can occur dwimg pregnamc% , during
childbirth or after birth up to about age three



Stroke



Motor homunculus on primary motor
cortex of left cerebral
hemisphere
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Multiple sclerosis



Multiple sclerosis, MS is an auto-immune demyelinating disease
in which the body's own immune system attacks and damages
the myelin.

Disease onset usually occurs in young adults, and it is

more common in females .

The disease can attack any part of the CNS, and when it
causes demyelination of motor tracts in the brainstem , the
subject develops spasticity and other signs of UMNS ..

The disease frequently remits and relapses, and during acute
attacks intravenous corticosteroids can improve symptoms .
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