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Neurophysiologi
 cal Basis of

spasticity

▪ A Velocity Dependent increase in tonic stretch reflexes

▪ High tendon jerks

▪ Damage to myelin and axonal fibres=deterioration of upper 
stretch reflex (Balci,2018)

▪ Hyperexecitability of the stretch reflex as a component of the 
upper motor neuron syndrome

▪ Disruption of descending pathways involved in motor control

▪ The descending pathways control proprioceptive, cutaneous and 
nociceptive spinal reflexes which become hyperactive

▪ The corticospinal tract does not inhibit the reflexes= 
Hyperflexia (A part of the upper motor neuron syndrome)

(Barnes, 2011)



Assessing spasticity
(Balci , 2018)



 Assessing
spasticity

(Balci,2018)



Exercise and spasticity
- Increase in the number of serial Sarcomers

- Increase in muscle fascicle length

Involve 
eccentric 

exercise at high 
velocity

Positive strain 
of muscle 
fascicles

Momentary 
deactivation 

in the 
stretched 
muscle

(Davis , 2020)



 Mechanisms of exercise
impact on spasticity

(Davis,2020)

- Directly affecting Neural control- (constraint 
induced movement exercise)

- Altering properties of the muscle tendon unit 
such as muscle fiber or fascicle length 

- Inducing Neural plasticity and effecting 
segmental and supraspinal levels=) affecting 
threshold of tonic stretch reflex

- A change in the Number of Sarcomers and 
associated change in fibre length due to a 
change in the passive tension of a muscle

sarcomers Muscle 
tendon unit

Fascicle 
length



 Strategies for
 spasticity

 Regulation
using Exercise

▪ Whole body vibration

▪ Eccentric movement

▪ Low- velocity based exercise

▪ Monitoring rest in exercise ( Active Rest)

▪ EMS (Electrical muscle stimulation) 
–(20-30 HZ, 300-500 MILISECONDS, 
AMPLITUDE GREATER THAN 100 
MILIAMPER) (Hassan , 2019)



 Centarl
 chronic pain
and exercise

▪ Pressure Pain Threshold  (Bjarke,2020)

▪ Pain Perception

▪ Pain catastrophizing (Environ , 2020)
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Chronic pain
and exercise

 (Amatya,
2018)

▪ …” chronic pain is pain presenting continuously or 
intermittently for at least 3 months past the normal time of 
healing….” (IASP, 1994)

▪ Increased psychological impairment

▪ Depression

▪ Fatigue

▪ Poorer general health

▪ Exercise activates central Inhibitory Pathways (Lima , 2017)

▪ Secretion of serotonin and opioids in the Medulla 
(Long-Acting)



 Assessing pain
perception

Pain catastrophizing assessment 
Questionnaire (PCAQ)



 Assessing Pain
Perception

Pain Acceptance Questionnaire 
(PAQ)



 Environ,)
(2020



 Neuroptic
pain

(Zhang,2021)

▪ Pain driven by a lesion or disease of the somatosensory nervous 
system.

▪ Damage to the innervation of peripheral nurves.

Spontaneous 
pain

(Allodinya)
hyperalgesia

Referred pain

Evoked pain



 Patient
 education

 preexercise and
 pain

(Bjarke ,2020)

- Explanation about the effect of exercise on the pain

PositiveNegative



 RESULTS



 Expectations
 And Pressure

 Pain Threshold
(PPT)



 Types of
 exercises

Reducing pain

▪Robot –assisted gait training and strength training 
(Hedel, 2014)

▪Voluntary Isometric contraction (Constantino, 
2017)

▪ Short Home- based exercise (Grubic Kezele, 2019)

▪Aquatic and Tai-Chi (Perez de la cruz, 2017)

▪ Symptoms Related Exercise (Albert and Manniche, 
2013)

▪ Physiotherapist led- Aerobic Exercises (Tumuslime, 
2019)



 Pain and
 Fatigue

 Interactions
(Lima , 2017)

▪ Fatigue may Enhance Pain

▪ Pain might be a factor in reducing adherence to regular exercise 
and rehabilitation leading the patient to a sedentary lifestyle 
(Damsgard, 2010)

▪ Muscle Fatigue promotes changes in the central nervous system 
that cannot only be explained in the muscle itself

▪ BECAREFUL how you frame the information you give the 
patient , make sure it fits his expectations, cognitive abilities 
and physical abilities!


