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Cerebellum 
• The term cerebellum is the diminutive form of cerebrum and means "little 

brain."  

• The cerebellum is indeed a little brain in that while it accounts for only a 
fraction of the total volume of the brain, it contains more than half of all 
its neurons.  

• the human cerebellum has been considered to function exclusively in the 
motor domain. the cerebellum also performs significant non motor 
functions has been evolving. Recently, an anatomical substrate for 
involvement of the cerebellum in higher cognitive function. 



• Located in the posterior cranial fossa, dorsal to the medulla and pons. 

• Largest part of hind brain. 

 



 



 The cerebellum consists of  

Gray matter >>>  an outer mantle of cortex whose cells are arranged 
into distinctive layers &  deep cerebellar nuclei embedded in white 
matter   .  

 white matter >>>  axons carry information to and from cells of the 
cortex. 

 



Cerebellar Cortex 

Molecular layer >>> outermost layer, made up of the dendrites of  
Purkinje cells  with certain types of interneurons stellate cells in its 
outer portion and basket cells in its inner portion. 

Purkinje layer >>> middle layer,  Purkinje cells inhibition of the 

deep cerebellar nuclei, release the transmitter gamma-amino 

butyric acid (GABA). 

Granular layer >>> innermost layer, granule cells that are 

excitatory, releasing glutamate onto the Purkinje cells& inhibitory 

interneurons called Golgi neurons. 

 

 



•   





Cerebellar Input and Output Fibers 

Fibers afferent to cells of the cerebellar cortex are of 
two types, both of which are excitatory 

Climbing fibers >>> originate from the contralateral 
inferior olivary nucleus and end directly on Purkinje 
cell. 

Mossy fibers >>> originate from cell bodies in the 
spinal cord, brain stem  and cerebral cortex influence 
Purkinje cells indirectly via a granule cell relay. 

 



Output from the cerebellum is only via the Purkinje cells. 

These neurons either project directly to the vestibular  or 

synapse in deep cerebellar nuclei, which in turn project to 

destinations outside the cerebellum. Because they are 

inhibitory, the net effect of Purkinje cell output is inhibitory 

 





Fissures &lobes 



Cerebellum is divided into three regions 
based on four different criteria: 







Cerebellar nuclei 







Blood supply 



Cerebellar peduncles 





The cerebellum is involved in a number of aspects of motor behavior, in 

a modulatory and regulatory capacity. In contrast to other components of 

the motor system, cerebellar damage does not result in paralysis or 

paresis (muscle strength is not impaired), although hypotonia is 

common. Movement still can be performed by persons with cerebellar 

damage, but they may lose their smoothness, accuracy, and coordination.  

People with cerebellar damage may exhibit postural instability because 

the normal cerebellum helps maintain muscle tone and the body's 

position and balance in space during the execution of movement. 

Motor incoordination may be apparent in limb, orofacial, and eye 

movements following cerebellar damage 

 

 



• the cerebellum is positioned to monitor descending motor signals from the 
cerebral cortex, and ascending sensory information from the spinal cord 
and vestibular system. This is commonly referred to as the "comparator" 
function of the cerebellum. 

• the cerebellum compares the intended movement with the actual 
movement, which permits detection of motor errors when these two 
signals do not match. When motor errors are detected, the cerebellum plays a 
role in correcting them in ongoing and subsequent movements. 

•  the cerebellum also has an important role in motor learning. 

• Despite receiving a massive input derived from peripheral somatosensory 
receptors, patients with cerebellar damage do not complain of alterations in 
somatosensation. They may stagger, reel, fall & Their movements may 
deviate to one side of the desired target. but their sense of position in space is 
not defective. For this reason, the sensory function of the cerebellum is 
referred to as unconscious proprioception 





Functions of cerebellum 

1. important for movement control 

2.  Coordination. 

3.  Role in timing and programming of voluntary 
movement. 

4. damping function. 

5. Adjust of muscle tone. 

6. Motor learning and motor skill. 

7. cognitive function. 

 
 



8.  Act as a comparator (closed Loop model ) >>> Compare 
the voluntary command for movement with the sensory 
signals produced by the involving movement. 

9. act as a compensator >>> It performs predictive 
compensatory modification of reflexes in preparation of 
movement 

10. Act as adaptive feed control system (open loop model ) 
>>> It programs or model voluntary movement skill based 
on memory of previous sensory input and motor output. 



What is Ataxia? 
• In-coordination of voluntary movement activity 
with or without disequilibrium in absence of 
motor weakness 



Coordination 

Integration between motor and sensory system in a 
harmonically manner to produce purposeful movement 
or the ability to use right muscles at right time with 
proper intensity to reach certain goal. 

 Coordination is the ability to execute smooth, 
accurate, controlled movement. 

 

 



• Coordinated movements are characterized by appropriate 
speed, distance, direction, timing, and muscular tension. In 
addition, they involve easy reversal between opposing muscle 
groups (appropriate sequencing of contraction and 
relaxation), and proximal fixation to allow distal motion or 
maintenance of a posture. 

• Behavior of two or more degrees of freedom in relation to 
each other to produce skilled activity 



Structures Responsible For Coordination 

1. Intact cerebellum. 

2. Intact motor system. 

3.  Intact sensory cortex. 

4. Intact proprioceptors. 

5. Intact vestibular system. 

6.  Intact vision. 

 



TYPES OF ATAXIA 

1. Cerebellar ataxia 

2.  Sensory ataxia 

3.  Vestibular ataxia 

4.  Mixed ataxia 

 



 
Cerebellar ataxia 
 Cerebellar ataxia develops as a result of lesions to 

the cerebellum, and/or the afferent and efferent 
connections of the cerebellum.  

Vestibulo-cerebellar dysfunction  

Spino-cerebellar dysfunction  

Cerebro-cerebellar dysfunction  



CAUSES 





 
Sensory ataxia 
 It is ataxia due to loss of the proprioceptive (deep) sensations, at any 

point in their pathway. 

Causes:  

•  Peripheral nerve: peripheral neuropathy specially diabetic, alcoholic 
and nutritional.  

• Posterior root: tabes dorsalis.  

• Posterior column: subacute combined degeneration of the cord.  

• Medial lemniscus: brain stem lesions.  

• Thalamus: thalamic syndrome.  

•  Cortical sensory area: parietal lobe lesions. 



Vestibular ataxia  

can develop due to central factors such as 
medullar stroke and multiple sclerosis, and 
peripheral vestibular diseases such as Menier's, 
benign paroxysmal vertigo, or vestibular 
neuronitis 



  General manifestations in ataxic patients   
 



Dysmetria 

This refers to inaccuracy in achieving a final end position 
(hypermetria equals overshoot; hypometria equals 
undershoot). 

It is impaired ability to properly scale movement 
distance. 

Slow movements tend to produce hypometria, whereas 
fast movements almost always bring about hypermetria 

Many patients with cerebellar lesions will show both 
forms even during successive movements. 

Dysmetria can be seen in:  both proximal & distal joints.  
single-joint & multijoint movements. 



Dysynergia 

 It is distinct particularly during multi-joint movements. 
This may have several reasons: agonist-antagonist and 
synergistic muscles may not be able to contract in correct 
order during voluntary movement; or antagonist muscle may 
be failing to control eccentric contraction during the 
concentric contraction of agonist muscle. With the 
combination of these two factors, the extremity undergoes a 
sudden velocity resulting in inappropriate and uncontrolled 
motor movement. 



Dysdiadochokinesia 
 This is the inability to perform rapidly alternating 
movements such as alternately tapping with palm up 
and palm down. The rhythm is poor and force of each 
tap is variable. 

Diadochokinesia= ability to perform RAM. 

Dysdiadochokinesis = slow, irregular, clumsy 
movements 

 



Tremor 

Kinetic tremor >>> oscillation that occurs during the course of the 
movement. 

  Intention tremor >>> a specific form of kinetic tremor the increase 
in tremor towards the end of the movement. 

Postural tremor >>> occurs when holding a limb in a given 
position. 

Titubation >>> tremor affecting the head and upper trunk typically 
after lesion of the vermis. 

  Postural truncal tremor >>> affects the legs and lower trunk, is 
seen in anterior cerebellar lobe lesions 



Decomposition 

 Breaking down of a movement sequence or a 
multijoint movement into a series of separate 
movements, each simpler than the combined 
movement.  

 Patients with cerebellar damage, when asked to 
reach to a target in front of and above the resting arm, 
will often flex the shoulder first and then, while 
holding the shoulder fixed, extend the elbow 



Lack of Check (Rebound) 

 It is inability to rapidly and sufficiently halt 

movement of a body part after a strong isometric 

force, previously resisting movement of the body part, 

is suddenly released. 

 This phenomenon is presumed to be caused by 

delayed cessation of agonist and/or delayed activation 

of the antagonist muscles 



Hypotonia 
  It appears to arise from decreased excitatory drive to 

vestibulospinal and reticulospinal pathways. two major output 
pathways from the cerebellar vermis & flocculonodular lobe.  

  hypotonia usually presents as a decrease in the extensor 
tone necessary for holding the body upright against gravity. 

This occurs in acute cerebellar lesions, but it is rarely seen in 
chronic lesions. Hypotonia is distinct particularly in proximal 
and antigravity muscles 



postural instability in both static and dynamic 
conditions 
  There is increased postural sway, either excessive or 

diminished postural responses to perturbations, poor control of 
equilibrium during voluntary movements of the head, arms, or 
legs, and sometimes of the trunk, called titubation. 

  Human cerebellar damage is also associated with 
hypermetric postural responses to surface displacements or 
during step initiation (i.e., dynamic instability). 

  Specifically, patients tend to produce larger than normal 
surface-reactive torque responses and exaggerated and prolonged 
muscle activity, thereby overshooting the initial posture during 
the return phase of the recovery from a perturbation 



Gait   
  The manner of walking may be markedly affected by 

ataxia and hypotonia. It is irregular and staggering. In the 
acute stage when hypotonia is marked the patient tends to 
fall backward & towards the affected side. The patient 
deviates toward the affected side and then corrects 
him/herself back to the intended rout. 

  Hypermetria may manifest itself by raising the feet to 
an unnecessary high level above the ground and by bringing 
them back often in a stamping maneuver.  

  Decomposition of movement may result in the lag of 
the trunk to move forward with the movement of the legs 
with a tendency to fall backward. 



Type of gait 
 

according to site of lesion  
 

Archi-cereballar lesion  >>> 
wide base or drunken. 

Neo cerebellar lesion  >>> 
deviation to one side or 
zigzag. 

 

 

according to distribution of 
lesion  

• If unilateral lesion >>> 
Staggering towards affected 
side in mild lesion and Zigzag 
in severe lesion. 

• If bilateral lesion  >>>  walks 
with wide base in mild lesion 
and drunken gait in severe 
lesion 



Oro-facial dysfunction/ Oculomotor performance  

(nystagmus) 

abnormal eye movements that develop in horizontal and vertical 
directions mostly as nystagmus at the end point. 

Oculomotor impaired following cerebellar damage. 

 impaired eye movements may have a significant negative impact 
on physical function. For example, impaired saccades can 
prevent a patient from reading saccadic pursuit can exacerbate 
already & poor visually guided limb movements  

 

 



 
Oro-facial dysfunction (ataxic dysarthria) 
   Staccato /scanning speech. 

 the primary impairment of speech may be related to the planning & 
prediction of movements rather than in the execution of speech 
components directly.  

  most speech impairments appear to be attributable to alterations in timing & 

coordination >>>  inability of the muscles of the larynx, to initiate or stop 
action quickly. 

 The most consistent characteristics of ataxic dysarthria: 

impaired articulation (the correct pronouncement of speech sounds). 

 impaired prosody(the pattern of stress and intonation of certain syllables or 
words). 

slowed speech and either a lack of or excessive loudness variability 



Impaired Motor Learning 

cerebellum has been linked to learning of a wide variety of motor 
behaviors,:  

✓ recovering balance after a perturbation. 

 ✓learning new walking patterns. 

 ✓adjusting voluntary limb movements. 

 ✓eye movements. 

The type of learning that appears most reliant on the cerebellum is 
associative and procedural.  



Specifically, the cerebellum appears to be essential for learning to 
adjust a motor behavior through repeated practice of, or 
exposure to, the behavior and using error information from 
one trial to improve performance on subsequent trials. 

cerebellum-dependent motor learning is driven by errors directly 
occurring during the movement , rather than other types of 
feedback such as knowledge of results after the fact (e.g., hit or 
miss). 

In the laboratory setting, cerebellar learning is most easily tested 
via motor adaptation, a form of motor learning that requires a 
modification of an already well learned motor behavior for new 
environmental or physical demands (in contrast to learning of a 
completely novel skill).   

 

 



Adaptation  is a highly automatic process to rapidly adjust 
movements for new, predictable demands (e.g. adjusting the 
walking pattern for snow or sand; adjusting eye movements 
for glasses). 

 Adaptation  when it is repeated many times, it can result in 
more permanent storage of a movement pattern e.g. new 
bifocal glasses  Individuals with impaired cerebellar 
adaptive learning 



Non-motor cognitive behavior Impairments 

increased activation within the cerebellum during 
performance of certain tasks with a predominant 
cognitive component, such as:  

✓language processing. 

 ✓working memory. 

 ✓certain neurodevelopmental behaviors and & 
neuropsychiatric disorders 



Weakness and fatigue(Asthenia) 

Generalized non-specific weakness as a feature of 
cerebellar dysfunction. This occurs more often with 
extensive and deep lesions and is most apparent in the 
proximal musculature. Fatigue has also been noted as a 
common feature of cerebellar dysfunction 



PHYSICAL THERAPY MANAGEMENT 
• As is the case with all brain lesions, there is nearly always some level of 

natural, or spontaneous, recovery following damage to the cerebellum.  

•  The extent of recovery depends on complex interactions among numerous 
factors including the source of damage, the severity, location and volume of 
damage, the presence or absence of damage to other brain regions, the 
presence or absence of other coexisting medical conditions, age, and other 
factors. 

• motor recovery from a first ever ischemic cerebellar stroke is generally 
excellent, with minimal to no residual deficits in up to 83 % of individuals. 

• people with damage to the deep nuclei do not recover as well as those with 
damage to only the cerebellar cortex and white matter. 

• individuals with a degenerative cerebellar disorders tend to have progressively 
worsening clinical signs and symptoms . 



Precautions should be taken in consideration 
during assessment of ataxic patients 

Determine of basic functional capabilities. 

Assessment must be done bilaterally even in unilateral lesion. 

Examination of functional activities must include: Assistance needed 
Time to complete to the activity &Potential hazards to the client. 

Assessment must be done in quiet place to avoid distraction. 

  Age and psychological state must be considered. 

  Postural stability should be assisted sequentially. 

Evaluation of gait: walk slowly, change direction and different 
speeds.  



The patient progression in ambulation can be determined by the 
number of times they lose their balance in a treatment session, 
frequency of a specific error, the distance ambulated, or the level 
of assistance needed. 

 It is also generally useful to compare the same movements with 
and without vision, to determine whether or not visual feedback 
improves movement quality. 

Posture and balance should always be observed in both static and 
dynamic conditions and in both sitting and standing, as the 
patient’s capabilities allow.  

  Important considerations specific for patients with cerebellar 
dysfunction include careful monitoring for symptoms of nausea or 
vertigo (common in acute cerebellar stroke , may resolve quickly), 



 the tests of voluntary movement coordination is that the examiner must 
carefully dissociate limb incoordination from deficits of balance and/or 
vision. 

 For example, if the patient has difficulty maintaining quiet unsupported 
sitting, he or she will most likely demonstrate several abnormal movement 
patterns that resemble classic limb ataxia when asked to move the limbs (e.g., 
dyssynergia, dysmetria) if tested in this unsupported position. 

 In this situation the examiner cannot distinguish whether the deficits observed 
are caused by a true incoordination of voluntary limb movements or because 
of an inability to maintain the trunk in a stable and upright position that 
provides the limb a stable base from which to generate movement. 

 Thus to test coordination, the examiner must give the patient the necessary 
head and trunk support required for the limb movement task (e.g., test sitting 
in a high back chair with manual support at shoulders or perform in 
supine) 

 



Similar confusion may arise if the patient has significant visual or 
other oculomotor impairments such as diplopia.  

  patient would be likely to show apparent dysmetria during 
visually targeted movements, but it could not be determined 
whether it is caused by real limb ataxia or a visual impairment 
preventing the patient from accurately identifying the target 
location in space. 

  This is not to say that it would not be beneficial to test limb 
coordination in positions or situations that also challenge balance 
and/or vision; only that during the initial examination of the 
patient, one should be careful to ensure an accurate determination 
of the source of the movement impairment 



 It is also important to examine the patient’s initial level of 
endurance (fatigability ) both in the cardiovascular and muscular 
systems. 

For the cardiovascular system, this can be approximated by 
recording the response to sustained aerobic exercise on one 
or more measurement scales (e.g., perceived exertion, HR , 
BP, RR). 

For the muscular system, this can be approximated by 
recording the maximal number of repetitions of a specific set 
of ms. Contr. or limb movements that can be tolerated before 
force output or ROM is reduced. 

 

 

 

 



Assessment of ataxic patients 

• Motor assessment including muscle tone and muscle test. 

• Sensory assessment including superficial and deep sensation. 

• ROM. 

• Coordination assessment (Non-Equilibrium &Equilibrium co-
ordination). 

• Orofacial function/oculomotor function assessment. 

• Functional Activity assessment.  (bed mobility, transfer ,ADL). 

• Romberg’s Test. 

• Gait assessment. 

 



Non-Equilibrium co-ordination tests 







 

The none quilibrium coordination examination 
focuses on movement capabilities in several main 
areas: 
 •Alternate or reciprocal motion >>> which is the ability to 

reverse movement between opposing muscle groups. 

•  Movement composition, or synergy >>> which involves 
movement control achieved by muscle groups acting 
together. 

•  Movement accuracy >>> which is the ability to gauge or 
judge distance and speed of voluntary movement. 

•  Fixation or limb holding >>> which addresses the ability 
to hold the position of an individual limb or limb segment. 

 





Equilibrium co-ordination tests 





• Smooth pursuit: In sitting, keeping the head still, patient follows pen tip or 
similar small object with eyes. Test in all movement planes and directions and 
through full range of motion. Vary speed. Observe for saccadic (choppy) 
pursuit.  

• Saccades. In sitting, keeping the head still and when verbally prompted, 
patient alternately fixes gaze on one of two pen tips, or a pen tip and the 
examiner's nose, or other small objects. Vary the target (pen tip) locations, 
testing a variety of end point locations, directions of movement, and distances 
traveled, including full range of motion. Observe for dysmetria, particularly on 
initial trials.  

• Gaze-evoked nystagmus: In sitting, keeping the head still, patient maintains 
gaze in a variety of locations, including near end-ranges of lateral gaze. 
"Observe for nystagmus, particularly toward the direction of gaze.  



Romberg’s Test 



 Goals of  Physical Treatment   

• Improving balance and postural reactions against 
external stimuli and gravitational changes. 

•  Improving and increasing postural stabilization 
following the development of joint stabilization. 

•  Developing upper extremity functions (i.e. eye hand 
coordination). 

•  Through developing independent and functional gait, 
improving the life quality of the patient by increasing the 
patient's independence while performing ADL. 



Certain Principles should to be considered during 
Treating Ataxic Patient.  
Prolonged activity cause fatigue of muscle. Frequent rest period 

needs to be given to prevent fatigue. 

Therapist need to recognize that no therapeutic procedures will totally 
eliminate dysynergia but therapist need to decrease it before 
performing specific function activities. 

posture stability is improved by using anti gravity in developmental 
sequence. 

The training room should be quiet to avoid any distraction. 

home exercise program and sports activities. 

  Active participation of the patient/avoid passive. 

Careful supervision to prevent falling & Intense concentration of the 
patient. 



Cold application, vibration, and strong resistance have adverse effects 
on the ataxic patients. 

Repetition of task or sequence of task is very important. 

practiced consciously at first >>> automatic exercise activities  

  simple >>> complex  

eyes open >>> closed  

proximal tonus and stabilization >>> distal segments  

compensation methods and supportive aids and equipment should be 
employed when necessary. 

Difficulty is also increased by progressively adding increased 
challenges to balance (movements performed in sitting >>> standing). 

 

 

 



Consider more intensive, longer duration intervention  >>> 
Notably, reported gains in the literature were made under 
conditions of very frequent (10 hours/week) or very long (6 
months) training schedules. This could be a necessity for 
patients with health conditions in which motor learning is 
impaired.  



incoordination 
 Frenkel’s exercises. 

 Specific techniques of PNF: 

a- Slow reversal: - It is isotonic contraction of antagonist followed by isotonic 
contraction of agonist. 

b- Slow reversal hold: - It is isotonic contraction of antagonist followed by 
isometric contraction of antagonist, followed by the same sequence of agonist 

Repetition of non equilibrium tests with specific modification (Interruption 
of the range, with eye open then closed, and change speed). 

Combined pattern of PNF: 

a- Bilateral symmetrical                         b-Bilateral asymmetrical  

c- Reciprocal same diagonal                  d-Reciprocal opposite diagonal 



Frenkel’s exercises 

 It is a series of coordinated exercise designed to improve 
coordination of lower limb with specific graduation to 
compensate proprioceptive loss by other intact neural sense. 

Principles 

 It should be done slowly. 

The patient must watch movement carefully so put pillow 
under the head if the patient is supine lying.  

When he control one activity then proceed the next one. 

Command should be sharp 



• Frenkel exercises teach the patient to use vision as the principal source 
of feedback in guiding the adaptation to sensory perturbations, such as 
loss or diminished proprioception. These authors proposed vision as 
the main source of information to the CNS regarding the target and 
hand positions, resulting in sensorimotor adaptation. Proprioception 
possibly plays a secondary role in sensorimotor adaptation. 





Graduations of Frenkel’s exercises 
1. Fast then slow 

2. Big joint then small joint  

3. One joint then more than one joint  

4. One direction then more than one direction 

5. Unilateral then bilateral  

6. Symmetrical then asymmetrical 

7. Continuous then interrupted  

8. on the bed then off the bed  

9. Wide BOS then narrow BOS. 

10.Supine then sitting then standing 



Training of coordination should include (5Ps) 

• Perception : To tell whether or not performance is occurring as desired 
through proprioceptive pathways and reinforced by visual and tactile 
perception. 

•  Precision : Breaking down activity to units which are simple so that they 
can be practiced more precisely. 

• Perceptual practice : Repetition of activity at frequently intervals. 

•  Peak performance : The patient practice the movement below peak 
performance which is determined according to complexity , muscular 
effort and repetition in order to avoid occurrence of fatigue. 

•  Progression: Revision of peak performance as improvement occur and 
transition of exercises into functional goal. 

 



 Balance 
• Approximation: - Joint approximation of hips and shoulders.  

•  Slow reversal hold for trunk rotation. This precedes rhythmic 
stabilization.  

• Rhythmic stabilization. 

•  Resisted exercises (PNF upper trunk)  

•  Weight shifting: In all directions from sitting.  

•  ADL trunk rotatory exercises: By putting arms overhead and 
apply trunk rotation 



Static stance 
 Feet together, arms across chest, eyes open and closed, with and 

without slow head movements. Progression: increase time with eyes 
closed, increase and vary speed of head movements.  

 Stand on foam, feet apart, arms across chest, eyes closed briefly and 
intermittently. Progression: narrow base of support, increase time with 
eyes closed.  

 Semi tandem stance, arms across chest, eyes closed briefly and 
intermittently. Progression: narrow base to full tandem stance, increase 
time with eyes closed, perform semi tandem stance on foam.  

Unilateral stance, arms across chest, eyes open. Progression: perform 
with intermittent, then longer periods with eyes closed, perform on 



Dynamic stance  
a. March in place, arms across chest, eyes open and closed. Progression: 
increase time with eyes closed, add and incrementally increase pause 
time in unilateral stance, add head movements.  

b . Standing toe taps, forward/backward/side, alternating legs, arms 
across chest, eyes open and closed Progression: increase step distance, 
increase time with eyes closed, add head movements.  

c. March in place on foam, arms across chest, eyes closed briefly and 
intermittently. Progression: increase time with eyes closed, add and 
incrementally increase pause time in unilateral stance.  

d. Standing 360-degree turn, rightward/leftward, arms across chest, eyes 
open and closed. Progression: tighten turns, increase speed. 

e. Standing reaches, feet apart and together, eyes open and closed. 
Progression: increase time with eyes closed, increase reach distance, 
vary directions, narrow base of support to feet together position. 



f. Standing bends and squats, feet tapart and together, eyes 
open and closed. Progression: increase time with eyes closed, 
narrow base of support to  feet together, reach to touch the 
floor.  

g. Transitions: standing to supine on floor and back up. 
Progression: transition  in and out of all possible positions, 
with and without upper extremity support, eyes open and 
closed, including kneel, half-kneel, quadruped, side sit, squat, 
etc. 































Tremor  

Tonic holding and approximation. 

Alternative isometric exercise.  

Slow reversal hold with hold at the end and in between  

It can be reduced by ankle and wrist weights (Velcro 
cuffs) 



Nodding of the head and Titubation of the 
Trunk 

Rhythmic Stabilization. 

Alternative isometric exercise. 



Asthenia 

Graduated Resistive exercises to antigravity muscles.  

Endurance Ex 



Vertigo 
•Vestibular habituation training. 

•The cawhorno-cooksey exercises. 

 







Gait  
Preparation for ambulation  

•  This starts from sitting or prone to reach a quadruped position, then advances 
to kneeling and then applies crawling. 

• When standing from sitting, patient slides forward in the chair and bends his 
trunk to put COG over his feet .The trunk and legs should be extended only 
after gaining balance on the feet. 

• Standing activities should be started in the parallel bars. 

•  Standing balance exercises. 

• Approximation through shoulders and hips. 

• Tremor can be reduced by ankle weight or weighted belt. 

• Rhythmic Stabilization for trunk rotation. 

• Maintain Standing without pulling on bars. 

• Once standing is stable, alternate lifting of feet is practiced. 

 







Use of supportive aids In cases which restorative 
physical treatment applications are insufficient, use of 
supportive devices enables the patient to function more 
easily within his present functional level.- In cases of 
severe ataxia, suspending--weights from the 
extremities and the use of weighted walkers can be 
preferred 


