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INTRODUCTION

Cerebral Palsy is a non-progressive, permanent 
brain lesion of immature brain common in 2 per 
1000 children1,2. The prevalence of CP has remained 
remarkably stable over the last 30 years3. 80% of 
cerebral palsy is spastic, causing limitations in activi-
ties of daily livings, impairment in motor function, 
gait and balance4. The upper motor neuron lesion in 
the brain damages the functionality of nerve recep-
tors in the spine to properly receive Gamma Amino 
Butyric Acid (GABA). Which intern leads to hyperto-
nia of the muscle supplied by those damaged 
nerves, this condition is known as spasticity. Spastici-
ty is of various types in which diplegic is most 
common. The spastic diplegic are ambulatory with 
abnormalities like excessive planter flexion at ankle 
joint and excessive knee flexion associated with 
adduction and internal rotation at hip joint, these 
abnormalities influence the static and dynamic 
balance5. To assess the balance among the cere-
bral palsy patients is a complex task which includes 
several functional tests but the most common are 
Berg Balance Scale (BBS)6, Bruininks-Oseretsky Test 
of Motor Proficiency (BOTMP)7 and Timed Up and 
Go (TUG) all of these8 constitute the most frequently 
applied control tests for the quantitative changes in 
balance.

Maintaining posture is an essential task for balance 
control in the children with cerebral palsy. It is com-
plicated activity to maintain body weight within the 
base of support during standing, sitting, walking and 
performing activity9,10. Postural control is deter-
mined by vision integration, proprioceptive sensa-
tion, vestibular and commands from brain11,12. 
Postural instability constitute the major impairment 
in motor development, these children shown 
number of limitation while performing dynamic and 
static activities13.

With a growing body of re efficacy of treadmill 
training for training for adults with neurologic disor-
ders, most notably after spinal cord injury, clinicians 
and researchers in the field of pediatric CP have 
begun to turn their attention to the potential of 
treadmill training for improving walking in children 
with CP. This interest is based on the principle that 
task-specific and repetitive practice is required to 
develop and improve a motor skill such as walk-
ing6-9. Use of mechanical treadmill, with or without 
body weight support may improve walking in 
children with CP because it provides an opportunity 
to repetitively and intensively train the whole gait 
cycle and facilitate an improved gait pattern 
during walking. Preliminary work suggest that body 
weight supported treadmill training (BWSTT) is feasi-
ble in children with CP and may improve their walk-
ing speed, walking endurance and general gross 
motor skills10-14.

Some authors have revealed the effects of BWSTT 

among spastic CP14-21. One author assured the 
effects on ten children in a 12 week program in 
which there were three spastic diplegic and spastic 
quadriplegic and four were spastic quadriplegic 
with a mean age of 11 years and 6 months, after 
intervention there was a significant improvement 
noted in Gross Motor Function and in ambulation as 
compare to the baseline assessment14,22,23. In anoth-
er research, where six participant in which four were 
spastic diplegic, one was spastic hemiplegic and 
one was athetiod quadriplegic. A 12 week BWSTT 
program was intervened which revealed the signifi-
cant improvement in on ground walking speed 
meanwhile the energy expenditure showed no 
significant change. Six other articles revealed 
improvement in independent walking, walking 
endurance and waling speed16-20. However above 
mentioned studies fail to prove any effect on Postur-
al control which is an important component of 
independent walking and motor functioning.

The primary aim of the present study is to evaluate 
the effect of treadmill training with body weight 
support on functional, dynamic and static balance 
in CP children, using a comparative analysis of 
training with on ground gait training and determine 
whether the effects last after the interruption of 
interventions. Secondary aim is to determine the 
functional outcomes of treadmill training on 
balance among Pakistani population.

METHODOLOGY

Inclusion Criteria
Age between 5-14 years, spastic cerebral palsy, 
Gross Motor Function Classification as 1,2,3 by 
GMFCS and participant must walk independently 
with or without assistive devices.

Exclusion Criteria
Children submitted to orthopedic surgical proce-
dures or neuromuscular block in the 12 months prior 
to the training sessions and those with orthopedic 
deformity with indication for surgery were excluded 
from the study.

Participants
The individuals were recruited and selected for 
eligibility using the inclusion and exclusion criteria. 
After fulfilling the eligibility criteria and undergoing 
the initial evaluation, the participants were random-
ly distributed into an experimental group (gait 
training on a moving surface (treadmill)) and an 
over ground walking group (gait training on a fixed 
surface (ground)). Randomization was performed 
at rehabilitation center. We used a randomization 
table .using sealed, set of numbered envelopes to 
maintain confidentiality.

Apparatus
A motorized treadmill (Hydro Fitness Motorized 
Treadmill HF-C10), having a emergency stop button 

and a pause button. The treadmill can measure the 
distance and time displayed at a digital screen 
during sessions, was used in study. The treadmill had 
minimal speed of 0.1 km per hour. Body weight 
support was given through Walk Able. The Walk 
Able is comprised of a harness that supports the 
lower trunk and pelvis. The system was suspended 
vertically and had horizontal bars which were 
positioned directly over the child’s head. The system 
has lockable castors.

Outcome Measures
For assessing functional balance we used Berg 
balance scale, which is consisting of 14 tasks similar 
to different ADL. The scale contains five points (0, 1, 
2, 3 or4) zero indicates inability to perform activity 
without assistance and four shows doing activity 
independently. TUG time up go test can also be 
used to assess functional balance in which subject is 
seated with back support is commanded to stand 
up and reach to the marked point at 3 meters turn 
around and come back to the seat and sit with 
back support this all procedure will take less than 10 
seconds. Performing TUG test in more than 10 
seconds predict a poor balance14. For dynamic 
balance we used the timed 360 turn, in which 
individual turn 360 while stepping15. For assessing the 
static balance we use Tandem Stance Test (TST). 
Individuals will stand with narrow base of support 
and maintain the upright balance without taking 
step16. Brunel Balance Assessment is the most valid 
and reliable assessments of static balance in differ-
ent states like sitting, standing, single leg stance 
etc17, 18.

Procedure
The training program was implemented at Rehabili-
tation Association. Each child was matched for sex, 
age, type of CP and GMFCS level. After assessing 
the participants at their baseline, six week trice 
weekly session of BWSTT conducted under the 
supervision of senior physiotherapist, who had to 
conduct all the sessions. The participants are 
allowed to wear their usual orthosis and they were 
allowed to use the assistive devices where required. 
Participants were adjusted with the apparatus; they 
wore the harness so that it gives the support at the 
pelvis and lower trunk. Treadmill was set according 
to the participant so that the participant can place 
foot with comfortably. Speed was generally 
increased with the increments of 0.1km/h. During 
the session physiotherapist can provide the 
assistance where required during the swing phase.
The study comprises of two groups; Group A and 
Group B, Group A is experimental Group and Group 
B is Control Group.

Group A had given Body Weight Support Treadmill 
Training for six weeks three sessions per week. The 
protocol of the training program comprises of famil-
iarization period for two weeks which allow partici-

pants to get familiarized with the treadmill and 
exercise programs the period are not be counted. 
The session starts with the warm up period for 5 
minutes in which the participant will walk up to the 
60% of Targeted Heart Rate the next step is the 
period of conditioning in which the participant will 
run on a treadmill up to the targeted heart rate of 
80% for a period of twenty minutes and finally the 
cool down period of five minutes before the end of 
session.

Group B had given Over Ground Gait Training for six 
weeks three sessions per week. The protocol of the 
training program comprises of familiarization period 
for two weeks which allow participants to get famil-
iarized with exercise programs the period are not be 
counted. The session starts with the warm up period 
for 5 minutes in which the participants have walked 
up to 60% of Targeted Heart Rate followed by walk 
up to 80% Targeted Heart Rate for 20 minutes and 
finally the cool down period of 5 minutes before the 
end of session. The vitals are monitored throughout 
the session using pulse Oximeter and the assessment 
form has filled by the researcher before and after 
the session.

Participants were allowed to continue their normal 
ADLs. Such as physical activity programs where they 
usually used to participated in. physiotherapists 
which were involved in the therapy session of partic-
ipants were advised not to increase the intensity of 
gait training the physical therapy sessions.

RESULTS

Thirty five children were recruited and their progres-
sion through the trial of the thirty five participants 
assessed at the baseline, four in the experimental 
group and three in the control group withdrew after 
completing only 2 to 4 training sessions.

Adherence to training was similar between groups. 
Of a total of 18 sessions, the control group attended 
a mean of 14.21±2.19 sessions and the experimental 
group attended a mean of 13.33 ± 2.02 sessions. 
Nonattendance was mostly because of illness (50 
sessions), participation in school excursions (14 
sessions) or public holidays (6 sessions). No session 
was missed because of adverse events related to 
training.

Both groups have shown a significant improvement 
in post evaluation with the (P < 0.05) and the mean 
differences are discus below. Meanwhile follow up 
of month also shown significant results shown in fig 1 
& 2.

Effects of Intervention
A. Functional Balance
For assessing the functional balance we used Berg 
Balance Scale and Time Up and Go test.

• Berg Balance Scale:
Analysis by using Paired Sample Test revealed a 
statistically significant improvement in an experi-
mental group with a mean improvement of 29 ± 
7.91 from 25.6±7.46 in Berg Balance Scale as com-
pare to control group where slight improvement has 
been observed with the mean of 28.08±7.11 from 

26.38±7.148. The effects of intervention in an experi-
mental group has also been observed in one month 
follow up protocol with the mean of 27.27±7.58 from 
25.6±7.46, whereas there was slight significant 
improvement in control group where mean is 
26.77±7.143 from 26.38±7.148.
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COMPARATIVE STUDY ON THE EFFICACY OF 
FRENKEL’S AND BALANCING EXERCISES IN 
PATIENTS WITH CEREBELLAR DYSFUNCTION

ABSTRACT

OBJECTIVE
To compare the effectiveness of Frenkel’s exercise and balancing 
exercises in patients with cerebellar dysfunction
STUDY DESIGN
Experimental Study
STUDY SETTING & PARTICIPANTS
The study has been conducted in a tertiary care hospital. Sample 
size of 20 patients has been drawn from the population having 
ataxia, and they were equally divided into two groups. Subjects 
were randomly assigned to each group.
INTERVENTION
One group was given Frenkel’s exercise regime and another has 
been treated by balancing exercises.
OUTCOME MEASURES
Assessment was performed to find out the pre and post score on the 
basis of the Scale for the Assessment and Rating of Ataxia (SARA).
RESULTS
There was a significant difference in sensation, anterior balance, 
gait framework, and expanded degree of disability in a post treat-
ment data. A meaningful difference was observed in patients who 
received frankel’s exercise regime. There was also a statistically 
compelling difference in pendular movements and dysdiadochoki-
nesia.
CONCLUSION
According to our study, physiotherapy approaches were purpose 
fully effective to decrease the ataxia. In cerebellar dysfunction 
rehabilitation, combination of relevant physical therapy technique 
is also found potent in recovery.

KEYWORDS
Frankel’s Exercises, Balancing Exercise, Ataxia, Cerebellar Dysfunc-
tion, Dysdiadochokinesia, Pendular Movements
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EDITORIAL INTRODUCTION

The development of human being starts with motor 
movements that cause neural development that 
follows birth. Once the development of motor 
system is done, the ability of maintaining balance in 
different positions is gained that leads to neuromus-
cular coordination1.

Normal muscle tone allows the individual to stand 
straight against gravity. It helps to maintain the 
change and provide resistance to stretch. Balance 
is stated as having weight equally or the ability to 
maintain a position without causing fall. Contrary 
the muscular coordination is controlling the multi 
joint movement that needs coordination in appro-
priate manner. Individual required muscle tone, 
balance and muscular coordination to perform 
activities of daily living.

Postural control is usually affected by Nervous 
system injuries. Conditions like Stroke, Head injuries, 
Ataxias, Multiple Sclerosis (MS), Parkinson and 
Sensory neuropathies periodically suffer from 
balance and coordination issues. Some diseases 
have balance as a prevalent problem, whereas 
coordination problems are focused in others. When 
intimately studied, many patients observed with 
existence of both problem2.

Incoordination of movements and improper postur-
al control is a movement disorder with balance and 
walking disturbances which is known as ataxia. 
Ataxia is a Greek word which means ‘without 
order’. It is most typically defined as the incoordina-
tion of movements3. However, this definition is 
incompetent in proving ataxia. Ataxia present as 
faulty postural control and crudeness of multi-joint 
movements4,5. Ataxia cannot be considered in 
isolation from balance dysfunctions although it is 
followed by incoordination and gait problems; in 
some cases, balance dysfunctions observed as 
muscle weaknesses in the absence of faulty move-
ments6. For instance, perfectly timed sequence of 
muscle activity can be considered as normal walk-
ing that is a feedback to both internal and external 
forces, and then it is easy to consider walking as an 
effort depending on coordination as well as on 
balance7.

Thus, in-coordination and balance dysfunction in 
movements without muscle weakness is a more 
precise definition of ataxia8.

Postural disequilibrium results from the deficiency in 
postural control and leads to balance dysfunctions. 
Sensory, cerebellar and vestibular ataxia and 
frontal ataxia are the subtypes of this disease. Mixed 
ataxia is defined as combination of at-least two 
basic types of ataxia. Various diseases, diverse 
clinical manifestation, interference of neurological 
structures appear as ataxia. Physical treatment 

applications are of great importance as ataxia is 
defiant to medical cure. Treatment protocols for the 
improvement of functional task impaired in Ataxia 
includes, Proprioceptive training, balance exercis-
es, stabilization techniques and vestibular exercis-
es9. Supportive devices are also used as redeeming 
operation. Restoration of the ataxic patients with 
sensory ataxia, peripheral neuropathy is common. 
In sensory ataxia patient can balance and coordi-
nate movements with open eyes but when they are 
implied the patient cannot balance himself 
because no information is received from the periph-
eral nervous system10.

Splitting sensory input and transforming the informa-
tion with failure of balance is associated with senso-
ry ataxia. It is a slowly progressive condition if not 
treated; it can be acquired due to some disease or 
can be ingrained. Root cause should be treated 
and managed for the recovery of ataxia10,11.

Four unrelated patients were studied with a relent-
less sensory ataxia in association with dysarthria and 
chronic progressive external Ophthalmoplegia. 
Electro-physiologic and pathologic studies showed 
serious axonal loss affecting sensory nerves. Various 
mitochondrial DNA deletions in muscle and nerve 
were found in Molecular genetic analysis. Sensory 
ataxic neuropathy may be the prevailing and 
presenting indication of a mitochondrial derange-
ment, differential diagnosis should encompass 
mitochondrial etiology. The triad of sensory ataxic 
neuropathy, dysarthria, and Ophthalmoparesis 
(SANDO) may represent a unique mitochondrial 
disease related with numerous mitochondrial DNA 
deletions12.

Another study which says, Friedreich ataxia (FRDA), 
the most widely recognized subsiding ataxia, is plot 
by debased of the tactile neurons of the spinal 
Cord. It is brought about by lessened levels of 
frataxin; a protein required in the biosynthesis of 
iron-sulfur bunch, two mouse models for FRDA were 
created through a spatiotemporally controlled 
contingent quality focusing on methodology. They 
particularly create dynamic blended cerebellar 
and tactile ataxia. Histological studies demonstrat-
ed spinal rope and dorsal root ganglia peculiarities 
with non-appearance of motor neuropathy, an 
exemplary sign of the human illness. Furthermore, a 
cerebellar granule cell loss, Purkinje cell arborization 
defects were exposed. The resourceful obsessive 
component in the DRG was a self-consumption 
mechanism, prompting removal of mitochondrial 
rubble and development of lipofuscin stores. These 
mice represent brilliant models for FRDA to resolve 
the neurotic deluge and to test structure that 
hamper with the decaying procedure13.

Comparative examination was done to ask wheth-
er ataxia in Miller Fisher disorder (MFS) is brought by 
the loss of proprioception or cerebellar brokenness, 

we concentrated on the force range pinnacle of 
the body influence recurrence in 10 MFS patients, 
and contrasted the outcomes and those of patients 
with cerebellar or tangible ataxia. The cerebellar 
patients had a crest at 2.4 Hz, while tactile ataxia 
patients had a 1-Hz crest. Nine of the MFS patients 
had an unmistakable 1-Hz crest. Clinical tangible 
misfortune or anomalous tactile nerve possibilities 
were available in just 3 patients, while soleus 
H-reflexes were missing in every one of the MFS 
patients. MFS patients have brokenness of the 
proprioceptive afferent framework, and the unique 
tactile ataxia might be created by the particular 
contribution of muscle axle afferents14.

In the young adults Multiple sclerosis (MS) is a 
prevailing progressive neurological disorder15. Cere-
bellum is one of the area affected in MS. Derange-
ment in this structure leads to ataxia and shortcom-
ing. Exercise is a competent method to reduce 
functional disorders in MS patients16. This study 
presents the potency of Frankel's exercises in 
improvement of status in cerebellar dysfunction 
patients.

METHODOLOGY

Population and Study Sample
Sample was drawn out randomly from the popula-
tion of patients who were having cerebellar ataxia.

Sample Size
20 patients

Study Design
Experimental study

Study Period
This study was conducted for five months

Sources of Data
A tertiary care hospital

Collection of Data
During complete tenure of our data collection we 
have experienced so many different scenarios and 
got the chance to meet different people, it was an 
encouraging and very learning experience for us to 
collect the data. Some circumstances were 
motivating and mobilizing, some situations were 
difficult to handle. Unfortunately some patients 
need to back out during research due to any prob-
lem, or relapse of the disease. It took almost 4 
months to collect data.

Data Analysis Strategies
To analyze the data and find the differences in both 
groups, paired-T test was applied on the gathered 
data through SPSS version 20. It was helpful in finding 
diversity in both groups.

Measurement and Assessment
The main aim of physiotherapy and the rehabilita-
tion team for the patients of ataxia is to enhance 
the quality of treatment and it can be achieved by 
using appropriate measures, assessment tools and 
strategies. Treatment is not only the mainstay for 
Ataxic patients but follow up treatment should 
include getting the better results. Observation over 
the period of time significantly effects the treat-
ment. Different approaches are applied to assess 
ataxia. Any problem in measurement and assess-
ment turned out to be more upsetting in instances 
of ataxia17. There are different approaches for 
improving proprioception, balance and extremity 
ataxia. Supportive devices, sport activities and 
vestibular exercise reduce the severity of ataxia.

Inclusion Criteria
• Male patients who have Balancing problems
• Age between 40-60 years

Exclusion Criteria
• Females patients
• Neurological symptoms, other than ataxia

Procedure & Intervention
20 people who voluntarily involved in this study were 
drawn from out-patient department of physical 
therapy of a tertiary care hospital. Demographic 
data e.g., gender, age were recorded. We provid-
ed participants information sheet to the entire 
patients to give them knowledge about our study 
and to encourage their voluntary participation 
before commencement of study.

All patients were given an informed consent before 
participation. We performed a basic assessment to 
find out the pre score on the basis of Scale for the 
assessment and rating of ataxia (SARA)18. Partici-
pants were divided into two groups. First group was 
treated with balancing exercises and the second 
group was treated with the Frankel’s exercises 
following sitting, lying and walking protocol.

RESULTS

All of the subjects considered to complete their 
prescribed exercise regime, some patients 
withdrawn from research process. A contemporary 
way to deal with stride issue and restoration is the 
utilization of systemic investigations and assignment 
of particular locomotors worldview.

By specific and focused treatment we would be 
able to improve daily activities and life pattern of 
patients.

p value of less than 0.05, is considered to be signifi-
cant result using paired-T-test.
The pre-exercise mean value of balancing exercise 

was 35.30 ± 3.62 and post exercise mean value was 
32.40 ± 3.51 with the p value of <0.01 , while the 
pre-exercise mean value of Frenkel’s exercise was 
33.20 ± 3.69 and post exercise mean value was 
17.05 ± 4.71 with the p value of <0.01.

Difference between Pre-Exercise and Post Exercise 
Score of patients received Frenkel’s Regime

DISCUSSION

Ataxia is the disorder that affects the balance and 
stability. Several studies are done to evaluate the 
conditions that disturb balance and stability19. Treat-
ment regime includes exercises that are designed 
for the management of extremity that is affected 
and is in ataxia, are used to offer fixation by forming 
balance between the eccentric and concentric 
state of muscle contractions within the multi-joint 
activities of lower limbs and the upper limbs in 
particular. During the enactment of the exercises, it 
is significant to establish gentle, controlled and 
reciprocal joint movements and balance. Frankel's 
coordination exercises are developed for the 
purpose of balance and stability in ataxic patients3. 
A randomized control trail was done to investigate 
the effect of an additional vestibular stimulated 
exercise programme on balance for patients with 
benign paroxysmal positional vertigo20,21. For this 
purpose, static balance tests, tandem walk test, 
Dynamic Gait Index and subjective rating of the 
intensity of vertigo were measured at baseline, 
two-week and four-week assessments. It demon-

strated that additional exercise training, which 
emphasizes vestibular stimulation, can improve 
balance ability and functional gait performance 
among patients with benign paroxysmal positional 
vertigo who had already undergone the canalith 
repositioning manoeuvre6.

But the drawback of this study is that it only worked 
on improvement of balance in patients with benign 
paroxysmal positional vertigo involving posterior 
canal. Some researchers assessed Static balance 
through External Perturbation Tests by Push and 
Release test22 or Pull test and Static and dynamic 
balance through Sensory Integration Test of Com-
puterized Dynamic Posturography23,24. Another 
study was done to improve gait and balance 
impairment in early multiple sclerosis in the absence 
of clinical disability. Ten MS patients with mild pyra-
midal signs, 10 MS patients with no pyramidal signs 
and 20 age- and gender-matched control subjects 
were assessed using laboratory-based gait analysis 
and clinical balance measures. Both MS groups 
demonstrated reduced speed and stride length, 
and prolonged double limb support, compared to 
the control group, along with alterations in the 
timing of ankle muscle activity, and the pattern of 
ankle motion during walking, which occurred 
independent of gait speed. The identification of 
incipient gait and balance impairment in MS 
patients with recent disease onset suggests that 
motor function may begin to deteriorate in the early 
stages of the disease, even in the absence of 
clinical signs of pyramidal dysfunction25.

By evaluating the results of the studies the need of 
our study emerged to differentiate between the 
ataxia patients receiving Frankel’s regime and 
patients receiving other regime with no particular 
considerations of level of disability. Sample receiv-
ing Frankel’s exercises have showed consistent 
improvement. Researchers worked on different 
scales that are simple and validated method for 
assessing cerebellar ataxia over a wide range of 
severity24 and the assessment of this study has been 
made through a common scale (SARA)18 which is a 
great tool to evaluate the treatment regime 
according to the needs of patients.

The result was somehow expected because 
improvement has been seen from the treatment. 
Through this study we found out that those patients 
who received proper treatment regime showed 
better results in their level of disabilities and early 
results than those who have been taken normal non 
specified treatment regime. The level of disability do 
differ for all the patients.

The result was collected and compiled very careful-
ly, so that chances of mistake could be lessen as 
much as possible. As a suggestion we would recom-
mend other researchers to use different scales, or 
take only one type of ataxia so that it could help us 

all to asses and treat patients considering specific 
type of ataxia.

The major drawback of this research was the lack of 
resources. Many of the patients were assessed from 
private hospitals with proper physiotherapy and 
rehabilitation setups with international standards. 
Our colleagues and co-workers supported us during 
this process, specially the families who showed their 
thorough interest in our project, helped us by all 
means.

This study should be replicated to ensure the effects 
of treatment that would work in favor of patients, 
their families and health professionals. Although it 
was a time taking process but majority of the 
patients showed great improvement with continu-
ous physiotherapy. Assessment of the patient, 
proper diagnosis, determination of appropriate 
treatment procedures and problem solving meth-
odology with proper implementation of treatment 
goals regularly is vital for the success of treatment 
regime. Frankel’s exercises seemed effected in our 
study as compared to general exercises in patients 
with ataxia. Furthermore ataxia can be studied with 
respect to problems persist in cerebellum and other 
brain areas to know specific region so that specific 
treatment could planned. It is therefore suggested 
that patients with ataxia should be studied further 
for better understanding and awareness of the 
condition.

CONCLUSION 

Cerebellar ataxia is a neurological problem that 
affects majorly on movements and is sometimes 
more obstinate and challenging to cope up with. 
The point of this study was to differentiate between 
the adequacies of treatment. To follow a particular 
regime focusing on the particular effected area, 
treatment should be as focused as addressing only 
to the problem creating areas.

This study was to differentiate between the specific 
tasks oriented regime and an overall rehabilitation 
program. After this study we came to know how 
much frenkel’s exercise regime was effective in 
treating patients with cerebellar ataxic gait abnor-
mality.
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INTRODUCTION

The development of human being starts with motor 
movements that cause neural development that 
follows birth. Once the development of motor 
system is done, the ability of maintaining balance in 
different positions is gained that leads to neuromus-
cular coordination1.

Normal muscle tone allows the individual to stand 
straight against gravity. It helps to maintain the 
change and provide resistance to stretch. Balance 
is stated as having weight equally or the ability to 
maintain a position without causing fall. Contrary 
the muscular coordination is controlling the multi 
joint movement that needs coordination in appro-
priate manner. Individual required muscle tone, 
balance and muscular coordination to perform 
activities of daily living.

Postural control is usually affected by Nervous 
system injuries. Conditions like Stroke, Head injuries, 
Ataxias, Multiple Sclerosis (MS), Parkinson and 
Sensory neuropathies periodically suffer from 
balance and coordination issues. Some diseases 
have balance as a prevalent problem, whereas 
coordination problems are focused in others. When 
intimately studied, many patients observed with 
existence of both problem2.

Incoordination of movements and improper postur-
al control is a movement disorder with balance and 
walking disturbances which is known as ataxia. 
Ataxia is a Greek word which means ‘without 
order’. It is most typically defined as the incoordina-
tion of movements3. However, this definition is 
incompetent in proving ataxia. Ataxia present as 
faulty postural control and crudeness of multi-joint 
movements4,5. Ataxia cannot be considered in 
isolation from balance dysfunctions although it is 
followed by incoordination and gait problems; in 
some cases, balance dysfunctions observed as 
muscle weaknesses in the absence of faulty move-
ments6. For instance, perfectly timed sequence of 
muscle activity can be considered as normal walk-
ing that is a feedback to both internal and external 
forces, and then it is easy to consider walking as an 
effort depending on coordination as well as on 
balance7.

Thus, in-coordination and balance dysfunction in 
movements without muscle weakness is a more 
precise definition of ataxia8.

Postural disequilibrium results from the deficiency in 
postural control and leads to balance dysfunctions. 
Sensory, cerebellar and vestibular ataxia and 
frontal ataxia are the subtypes of this disease. Mixed 
ataxia is defined as combination of at-least two 
basic types of ataxia. Various diseases, diverse 
clinical manifestation, interference of neurological 
structures appear as ataxia. Physical treatment 

applications are of great importance as ataxia is 
defiant to medical cure. Treatment protocols for the 
improvement of functional task impaired in Ataxia 
includes, Proprioceptive training, balance exercis-
es, stabilization techniques and vestibular exercis-
es9. Supportive devices are also used as redeeming 
operation. Restoration of the ataxic patients with 
sensory ataxia, peripheral neuropathy is common. 
In sensory ataxia patient can balance and coordi-
nate movements with open eyes but when they are 
implied the patient cannot balance himself 
because no information is received from the periph-
eral nervous system10.

Splitting sensory input and transforming the informa-
tion with failure of balance is associated with senso-
ry ataxia. It is a slowly progressive condition if not 
treated; it can be acquired due to some disease or 
can be ingrained. Root cause should be treated 
and managed for the recovery of ataxia10,11.

Four unrelated patients were studied with a relent-
less sensory ataxia in association with dysarthria and 
chronic progressive external Ophthalmoplegia. 
Electro-physiologic and pathologic studies showed 
serious axonal loss affecting sensory nerves. Various 
mitochondrial DNA deletions in muscle and nerve 
were found in Molecular genetic analysis. Sensory 
ataxic neuropathy may be the prevailing and 
presenting indication of a mitochondrial derange-
ment, differential diagnosis should encompass 
mitochondrial etiology. The triad of sensory ataxic 
neuropathy, dysarthria, and Ophthalmoparesis 
(SANDO) may represent a unique mitochondrial 
disease related with numerous mitochondrial DNA 
deletions12.

Another study which says, Friedreich ataxia (FRDA), 
the most widely recognized subsiding ataxia, is plot 
by debased of the tactile neurons of the spinal 
Cord. It is brought about by lessened levels of 
frataxin; a protein required in the biosynthesis of 
iron-sulfur bunch, two mouse models for FRDA were 
created through a spatiotemporally controlled 
contingent quality focusing on methodology. They 
particularly create dynamic blended cerebellar 
and tactile ataxia. Histological studies demonstrat-
ed spinal rope and dorsal root ganglia peculiarities 
with non-appearance of motor neuropathy, an 
exemplary sign of the human illness. Furthermore, a 
cerebellar granule cell loss, Purkinje cell arborization 
defects were exposed. The resourceful obsessive 
component in the DRG was a self-consumption 
mechanism, prompting removal of mitochondrial 
rubble and development of lipofuscin stores. These 
mice represent brilliant models for FRDA to resolve 
the neurotic deluge and to test structure that 
hamper with the decaying procedure13.

Comparative examination was done to ask wheth-
er ataxia in Miller Fisher disorder (MFS) is brought by 
the loss of proprioception or cerebellar brokenness, 

we concentrated on the force range pinnacle of 
the body influence recurrence in 10 MFS patients, 
and contrasted the outcomes and those of patients 
with cerebellar or tangible ataxia. The cerebellar 
patients had a crest at 2.4 Hz, while tactile ataxia 
patients had a 1-Hz crest. Nine of the MFS patients 
had an unmistakable 1-Hz crest. Clinical tangible 
misfortune or anomalous tactile nerve possibilities 
were available in just 3 patients, while soleus 
H-reflexes were missing in every one of the MFS 
patients. MFS patients have brokenness of the 
proprioceptive afferent framework, and the unique 
tactile ataxia might be created by the particular 
contribution of muscle axle afferents14.

In the young adults Multiple sclerosis (MS) is a 
prevailing progressive neurological disorder15. Cere-
bellum is one of the area affected in MS. Derange-
ment in this structure leads to ataxia and shortcom-
ing. Exercise is a competent method to reduce 
functional disorders in MS patients16. This study 
presents the potency of Frankel's exercises in 
improvement of status in cerebellar dysfunction 
patients.

METHODOLOGY

Population and Study Sample
Sample was drawn out randomly from the popula-
tion of patients who were having cerebellar ataxia.

Sample Size
20 patients

Study Design
Experimental study

Study Period
This study was conducted for five months

Sources of Data
A tertiary care hospital

Collection of Data
During complete tenure of our data collection we 
have experienced so many different scenarios and 
got the chance to meet different people, it was an 
encouraging and very learning experience for us to 
collect the data. Some circumstances were 
motivating and mobilizing, some situations were 
difficult to handle. Unfortunately some patients 
need to back out during research due to any prob-
lem, or relapse of the disease. It took almost 4 
months to collect data.

Data Analysis Strategies
To analyze the data and find the differences in both 
groups, paired-T test was applied on the gathered 
data through SPSS version 20. It was helpful in finding 
diversity in both groups.

Measurement and Assessment
The main aim of physiotherapy and the rehabilita-
tion team for the patients of ataxia is to enhance 
the quality of treatment and it can be achieved by 
using appropriate measures, assessment tools and 
strategies. Treatment is not only the mainstay for 
Ataxic patients but follow up treatment should 
include getting the better results. Observation over 
the period of time significantly effects the treat-
ment. Different approaches are applied to assess 
ataxia. Any problem in measurement and assess-
ment turned out to be more upsetting in instances 
of ataxia17. There are different approaches for 
improving proprioception, balance and extremity 
ataxia. Supportive devices, sport activities and 
vestibular exercise reduce the severity of ataxia.

Inclusion Criteria
• Male patients who have Balancing problems
• Age between 40-60 years

Exclusion Criteria
• Females patients
• Neurological symptoms, other than ataxia

Procedure & Intervention
20 people who voluntarily involved in this study were 
drawn from out-patient department of physical 
therapy of a tertiary care hospital. Demographic 
data e.g., gender, age were recorded. We provid-
ed participants information sheet to the entire 
patients to give them knowledge about our study 
and to encourage their voluntary participation 
before commencement of study.

All patients were given an informed consent before 
participation. We performed a basic assessment to 
find out the pre score on the basis of Scale for the 
assessment and rating of ataxia (SARA)18. Partici-
pants were divided into two groups. First group was 
treated with balancing exercises and the second 
group was treated with the Frankel’s exercises 
following sitting, lying and walking protocol.

RESULTS

All of the subjects considered to complete their 
prescribed exercise regime, some patients 
withdrawn from research process. A contemporary 
way to deal with stride issue and restoration is the 
utilization of systemic investigations and assignment 
of particular locomotors worldview.

By specific and focused treatment we would be 
able to improve daily activities and life pattern of 
patients.

p value of less than 0.05, is considered to be signifi-
cant result using paired-T-test.
The pre-exercise mean value of balancing exercise 

was 35.30 ± 3.62 and post exercise mean value was 
32.40 ± 3.51 with the p value of <0.01 , while the 
pre-exercise mean value of Frenkel’s exercise was 
33.20 ± 3.69 and post exercise mean value was 
17.05 ± 4.71 with the p value of <0.01.

Difference between Pre-Exercise and Post Exercise 
Score of patients received Frenkel’s Regime

DISCUSSION

Ataxia is the disorder that affects the balance and 
stability. Several studies are done to evaluate the 
conditions that disturb balance and stability19. Treat-
ment regime includes exercises that are designed 
for the management of extremity that is affected 
and is in ataxia, are used to offer fixation by forming 
balance between the eccentric and concentric 
state of muscle contractions within the multi-joint 
activities of lower limbs and the upper limbs in 
particular. During the enactment of the exercises, it 
is significant to establish gentle, controlled and 
reciprocal joint movements and balance. Frankel's 
coordination exercises are developed for the 
purpose of balance and stability in ataxic patients3. 
A randomized control trail was done to investigate 
the effect of an additional vestibular stimulated 
exercise programme on balance for patients with 
benign paroxysmal positional vertigo20,21. For this 
purpose, static balance tests, tandem walk test, 
Dynamic Gait Index and subjective rating of the 
intensity of vertigo were measured at baseline, 
two-week and four-week assessments. It demon-

strated that additional exercise training, which 
emphasizes vestibular stimulation, can improve 
balance ability and functional gait performance 
among patients with benign paroxysmal positional 
vertigo who had already undergone the canalith 
repositioning manoeuvre6.

But the drawback of this study is that it only worked 
on improvement of balance in patients with benign 
paroxysmal positional vertigo involving posterior 
canal. Some researchers assessed Static balance 
through External Perturbation Tests by Push and 
Release test22 or Pull test and Static and dynamic 
balance through Sensory Integration Test of Com-
puterized Dynamic Posturography23,24. Another 
study was done to improve gait and balance 
impairment in early multiple sclerosis in the absence 
of clinical disability. Ten MS patients with mild pyra-
midal signs, 10 MS patients with no pyramidal signs 
and 20 age- and gender-matched control subjects 
were assessed using laboratory-based gait analysis 
and clinical balance measures. Both MS groups 
demonstrated reduced speed and stride length, 
and prolonged double limb support, compared to 
the control group, along with alterations in the 
timing of ankle muscle activity, and the pattern of 
ankle motion during walking, which occurred 
independent of gait speed. The identification of 
incipient gait and balance impairment in MS 
patients with recent disease onset suggests that 
motor function may begin to deteriorate in the early 
stages of the disease, even in the absence of 
clinical signs of pyramidal dysfunction25.

By evaluating the results of the studies the need of 
our study emerged to differentiate between the 
ataxia patients receiving Frankel’s regime and 
patients receiving other regime with no particular 
considerations of level of disability. Sample receiv-
ing Frankel’s exercises have showed consistent 
improvement. Researchers worked on different 
scales that are simple and validated method for 
assessing cerebellar ataxia over a wide range of 
severity24 and the assessment of this study has been 
made through a common scale (SARA)18 which is a 
great tool to evaluate the treatment regime 
according to the needs of patients.

The result was somehow expected because 
improvement has been seen from the treatment. 
Through this study we found out that those patients 
who received proper treatment regime showed 
better results in their level of disabilities and early 
results than those who have been taken normal non 
specified treatment regime. The level of disability do 
differ for all the patients.

The result was collected and compiled very careful-
ly, so that chances of mistake could be lessen as 
much as possible. As a suggestion we would recom-
mend other researchers to use different scales, or 
take only one type of ataxia so that it could help us 

all to asses and treat patients considering specific 
type of ataxia.

The major drawback of this research was the lack of 
resources. Many of the patients were assessed from 
private hospitals with proper physiotherapy and 
rehabilitation setups with international standards. 
Our colleagues and co-workers supported us during 
this process, specially the families who showed their 
thorough interest in our project, helped us by all 
means.

This study should be replicated to ensure the effects 
of treatment that would work in favor of patients, 
their families and health professionals. Although it 
was a time taking process but majority of the 
patients showed great improvement with continu-
ous physiotherapy. Assessment of the patient, 
proper diagnosis, determination of appropriate 
treatment procedures and problem solving meth-
odology with proper implementation of treatment 
goals regularly is vital for the success of treatment 
regime. Frankel’s exercises seemed effected in our 
study as compared to general exercises in patients 
with ataxia. Furthermore ataxia can be studied with 
respect to problems persist in cerebellum and other 
brain areas to know specific region so that specific 
treatment could planned. It is therefore suggested 
that patients with ataxia should be studied further 
for better understanding and awareness of the 
condition.

CONCLUSION 

Cerebellar ataxia is a neurological problem that 
affects majorly on movements and is sometimes 
more obstinate and challenging to cope up with. 
The point of this study was to differentiate between 
the adequacies of treatment. To follow a particular 
regime focusing on the particular effected area, 
treatment should be as focused as addressing only 
to the problem creating areas.

This study was to differentiate between the specific 
tasks oriented regime and an overall rehabilitation 
program. After this study we came to know how 
much frenkel’s exercise regime was effective in 
treating patients with cerebellar ataxic gait abnor-
mality.
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INTRODUCTION

The development of human being starts with motor 
movements that cause neural development that 
follows birth. Once the development of motor 
system is done, the ability of maintaining balance in 
different positions is gained that leads to neuromus-
cular coordination1.

Normal muscle tone allows the individual to stand 
straight against gravity. It helps to maintain the 
change and provide resistance to stretch. Balance 
is stated as having weight equally or the ability to 
maintain a position without causing fall. Contrary 
the muscular coordination is controlling the multi 
joint movement that needs coordination in appro-
priate manner. Individual required muscle tone, 
balance and muscular coordination to perform 
activities of daily living.

Postural control is usually affected by Nervous 
system injuries. Conditions like Stroke, Head injuries, 
Ataxias, Multiple Sclerosis (MS), Parkinson and 
Sensory neuropathies periodically suffer from 
balance and coordination issues. Some diseases 
have balance as a prevalent problem, whereas 
coordination problems are focused in others. When 
intimately studied, many patients observed with 
existence of both problem2.

Incoordination of movements and improper postur-
al control is a movement disorder with balance and 
walking disturbances which is known as ataxia. 
Ataxia is a Greek word which means ‘without 
order’. It is most typically defined as the incoordina-
tion of movements3. However, this definition is 
incompetent in proving ataxia. Ataxia present as 
faulty postural control and crudeness of multi-joint 
movements4,5. Ataxia cannot be considered in 
isolation from balance dysfunctions although it is 
followed by incoordination and gait problems; in 
some cases, balance dysfunctions observed as 
muscle weaknesses in the absence of faulty move-
ments6. For instance, perfectly timed sequence of 
muscle activity can be considered as normal walk-
ing that is a feedback to both internal and external 
forces, and then it is easy to consider walking as an 
effort depending on coordination as well as on 
balance7.

Thus, in-coordination and balance dysfunction in 
movements without muscle weakness is a more 
precise definition of ataxia8.

Postural disequilibrium results from the deficiency in 
postural control and leads to balance dysfunctions. 
Sensory, cerebellar and vestibular ataxia and 
frontal ataxia are the subtypes of this disease. Mixed 
ataxia is defined as combination of at-least two 
basic types of ataxia. Various diseases, diverse 
clinical manifestation, interference of neurological 
structures appear as ataxia. Physical treatment 

applications are of great importance as ataxia is 
defiant to medical cure. Treatment protocols for the 
improvement of functional task impaired in Ataxia 
includes, Proprioceptive training, balance exercis-
es, stabilization techniques and vestibular exercis-
es9. Supportive devices are also used as redeeming 
operation. Restoration of the ataxic patients with 
sensory ataxia, peripheral neuropathy is common. 
In sensory ataxia patient can balance and coordi-
nate movements with open eyes but when they are 
implied the patient cannot balance himself 
because no information is received from the periph-
eral nervous system10.

Splitting sensory input and transforming the informa-
tion with failure of balance is associated with senso-
ry ataxia. It is a slowly progressive condition if not 
treated; it can be acquired due to some disease or 
can be ingrained. Root cause should be treated 
and managed for the recovery of ataxia10,11.

Four unrelated patients were studied with a relent-
less sensory ataxia in association with dysarthria and 
chronic progressive external Ophthalmoplegia. 
Electro-physiologic and pathologic studies showed 
serious axonal loss affecting sensory nerves. Various 
mitochondrial DNA deletions in muscle and nerve 
were found in Molecular genetic analysis. Sensory 
ataxic neuropathy may be the prevailing and 
presenting indication of a mitochondrial derange-
ment, differential diagnosis should encompass 
mitochondrial etiology. The triad of sensory ataxic 
neuropathy, dysarthria, and Ophthalmoparesis 
(SANDO) may represent a unique mitochondrial 
disease related with numerous mitochondrial DNA 
deletions12.

Another study which says, Friedreich ataxia (FRDA), 
the most widely recognized subsiding ataxia, is plot 
by debased of the tactile neurons of the spinal 
Cord. It is brought about by lessened levels of 
frataxin; a protein required in the biosynthesis of 
iron-sulfur bunch, two mouse models for FRDA were 
created through a spatiotemporally controlled 
contingent quality focusing on methodology. They 
particularly create dynamic blended cerebellar 
and tactile ataxia. Histological studies demonstrat-
ed spinal rope and dorsal root ganglia peculiarities 
with non-appearance of motor neuropathy, an 
exemplary sign of the human illness. Furthermore, a 
cerebellar granule cell loss, Purkinje cell arborization 
defects were exposed. The resourceful obsessive 
component in the DRG was a self-consumption 
mechanism, prompting removal of mitochondrial 
rubble and development of lipofuscin stores. These 
mice represent brilliant models for FRDA to resolve 
the neurotic deluge and to test structure that 
hamper with the decaying procedure13.

Comparative examination was done to ask wheth-
er ataxia in Miller Fisher disorder (MFS) is brought by 
the loss of proprioception or cerebellar brokenness, 

we concentrated on the force range pinnacle of 
the body influence recurrence in 10 MFS patients, 
and contrasted the outcomes and those of patients 
with cerebellar or tangible ataxia. The cerebellar 
patients had a crest at 2.4 Hz, while tactile ataxia 
patients had a 1-Hz crest. Nine of the MFS patients 
had an unmistakable 1-Hz crest. Clinical tangible 
misfortune or anomalous tactile nerve possibilities 
were available in just 3 patients, while soleus 
H-reflexes were missing in every one of the MFS 
patients. MFS patients have brokenness of the 
proprioceptive afferent framework, and the unique 
tactile ataxia might be created by the particular 
contribution of muscle axle afferents14.

In the young adults Multiple sclerosis (MS) is a 
prevailing progressive neurological disorder15. Cere-
bellum is one of the area affected in MS. Derange-
ment in this structure leads to ataxia and shortcom-
ing. Exercise is a competent method to reduce 
functional disorders in MS patients16. This study 
presents the potency of Frankel's exercises in 
improvement of status in cerebellar dysfunction 
patients.

METHODOLOGY

Population and Study Sample
Sample was drawn out randomly from the popula-
tion of patients who were having cerebellar ataxia.

Sample Size
20 patients

Study Design
Experimental study

Study Period
This study was conducted for five months

Sources of Data
A tertiary care hospital

Collection of Data
During complete tenure of our data collection we 
have experienced so many different scenarios and 
got the chance to meet different people, it was an 
encouraging and very learning experience for us to 
collect the data. Some circumstances were 
motivating and mobilizing, some situations were 
difficult to handle. Unfortunately some patients 
need to back out during research due to any prob-
lem, or relapse of the disease. It took almost 4 
months to collect data.

Data Analysis Strategies
To analyze the data and find the differences in both 
groups, paired-T test was applied on the gathered 
data through SPSS version 20. It was helpful in finding 
diversity in both groups.

Measurement and Assessment
The main aim of physiotherapy and the rehabilita-
tion team for the patients of ataxia is to enhance 
the quality of treatment and it can be achieved by 
using appropriate measures, assessment tools and 
strategies. Treatment is not only the mainstay for 
Ataxic patients but follow up treatment should 
include getting the better results. Observation over 
the period of time significantly effects the treat-
ment. Different approaches are applied to assess 
ataxia. Any problem in measurement and assess-
ment turned out to be more upsetting in instances 
of ataxia17. There are different approaches for 
improving proprioception, balance and extremity 
ataxia. Supportive devices, sport activities and 
vestibular exercise reduce the severity of ataxia.

Inclusion Criteria
• Male patients who have Balancing problems
• Age between 40-60 years

Exclusion Criteria
• Females patients
• Neurological symptoms, other than ataxia

Procedure & Intervention
20 people who voluntarily involved in this study were 
drawn from out-patient department of physical 
therapy of a tertiary care hospital. Demographic 
data e.g., gender, age were recorded. We provid-
ed participants information sheet to the entire 
patients to give them knowledge about our study 
and to encourage their voluntary participation 
before commencement of study.

All patients were given an informed consent before 
participation. We performed a basic assessment to 
find out the pre score on the basis of Scale for the 
assessment and rating of ataxia (SARA)18. Partici-
pants were divided into two groups. First group was 
treated with balancing exercises and the second 
group was treated with the Frankel’s exercises 
following sitting, lying and walking protocol.

RESULTS

All of the subjects considered to complete their 
prescribed exercise regime, some patients 
withdrawn from research process. A contemporary 
way to deal with stride issue and restoration is the 
utilization of systemic investigations and assignment 
of particular locomotors worldview.

By specific and focused treatment we would be 
able to improve daily activities and life pattern of 
patients.

p value of less than 0.05, is considered to be signifi-
cant result using paired-T-test.
The pre-exercise mean value of balancing exercise 

was 35.30 ± 3.62 and post exercise mean value was 
32.40 ± 3.51 with the p value of <0.01 , while the 
pre-exercise mean value of Frenkel’s exercise was 
33.20 ± 3.69 and post exercise mean value was 
17.05 ± 4.71 with the p value of <0.01.

Difference between Pre-Exercise and Post Exercise 
Score of patients received Frenkel’s Regime

DISCUSSION

Ataxia is the disorder that affects the balance and 
stability. Several studies are done to evaluate the 
conditions that disturb balance and stability19. Treat-
ment regime includes exercises that are designed 
for the management of extremity that is affected 
and is in ataxia, are used to offer fixation by forming 
balance between the eccentric and concentric 
state of muscle contractions within the multi-joint 
activities of lower limbs and the upper limbs in 
particular. During the enactment of the exercises, it 
is significant to establish gentle, controlled and 
reciprocal joint movements and balance. Frankel's 
coordination exercises are developed for the 
purpose of balance and stability in ataxic patients3. 
A randomized control trail was done to investigate 
the effect of an additional vestibular stimulated 
exercise programme on balance for patients with 
benign paroxysmal positional vertigo20,21. For this 
purpose, static balance tests, tandem walk test, 
Dynamic Gait Index and subjective rating of the 
intensity of vertigo were measured at baseline, 
two-week and four-week assessments. It demon-

strated that additional exercise training, which 
emphasizes vestibular stimulation, can improve 
balance ability and functional gait performance 
among patients with benign paroxysmal positional 
vertigo who had already undergone the canalith 
repositioning manoeuvre6.

But the drawback of this study is that it only worked 
on improvement of balance in patients with benign 
paroxysmal positional vertigo involving posterior 
canal. Some researchers assessed Static balance 
through External Perturbation Tests by Push and 
Release test22 or Pull test and Static and dynamic 
balance through Sensory Integration Test of Com-
puterized Dynamic Posturography23,24. Another 
study was done to improve gait and balance 
impairment in early multiple sclerosis in the absence 
of clinical disability. Ten MS patients with mild pyra-
midal signs, 10 MS patients with no pyramidal signs 
and 20 age- and gender-matched control subjects 
were assessed using laboratory-based gait analysis 
and clinical balance measures. Both MS groups 
demonstrated reduced speed and stride length, 
and prolonged double limb support, compared to 
the control group, along with alterations in the 
timing of ankle muscle activity, and the pattern of 
ankle motion during walking, which occurred 
independent of gait speed. The identification of 
incipient gait and balance impairment in MS 
patients with recent disease onset suggests that 
motor function may begin to deteriorate in the early 
stages of the disease, even in the absence of 
clinical signs of pyramidal dysfunction25.

By evaluating the results of the studies the need of 
our study emerged to differentiate between the 
ataxia patients receiving Frankel’s regime and 
patients receiving other regime with no particular 
considerations of level of disability. Sample receiv-
ing Frankel’s exercises have showed consistent 
improvement. Researchers worked on different 
scales that are simple and validated method for 
assessing cerebellar ataxia over a wide range of 
severity24 and the assessment of this study has been 
made through a common scale (SARA)18 which is a 
great tool to evaluate the treatment regime 
according to the needs of patients.

The result was somehow expected because 
improvement has been seen from the treatment. 
Through this study we found out that those patients 
who received proper treatment regime showed 
better results in their level of disabilities and early 
results than those who have been taken normal non 
specified treatment regime. The level of disability do 
differ for all the patients.

The result was collected and compiled very careful-
ly, so that chances of mistake could be lessen as 
much as possible. As a suggestion we would recom-
mend other researchers to use different scales, or 
take only one type of ataxia so that it could help us 

all to asses and treat patients considering specific 
type of ataxia.

The major drawback of this research was the lack of 
resources. Many of the patients were assessed from 
private hospitals with proper physiotherapy and 
rehabilitation setups with international standards. 
Our colleagues and co-workers supported us during 
this process, specially the families who showed their 
thorough interest in our project, helped us by all 
means.

This study should be replicated to ensure the effects 
of treatment that would work in favor of patients, 
their families and health professionals. Although it 
was a time taking process but majority of the 
patients showed great improvement with continu-
ous physiotherapy. Assessment of the patient, 
proper diagnosis, determination of appropriate 
treatment procedures and problem solving meth-
odology with proper implementation of treatment 
goals regularly is vital for the success of treatment 
regime. Frankel’s exercises seemed effected in our 
study as compared to general exercises in patients 
with ataxia. Furthermore ataxia can be studied with 
respect to problems persist in cerebellum and other 
brain areas to know specific region so that specific 
treatment could planned. It is therefore suggested 
that patients with ataxia should be studied further 
for better understanding and awareness of the 
condition.

CONCLUSION 

Cerebellar ataxia is a neurological problem that 
affects majorly on movements and is sometimes 
more obstinate and challenging to cope up with. 
The point of this study was to differentiate between 
the adequacies of treatment. To follow a particular 
regime focusing on the particular effected area, 
treatment should be as focused as addressing only 
to the problem creating areas.

This study was to differentiate between the specific 
tasks oriented regime and an overall rehabilitation 
program. After this study we came to know how 
much frenkel’s exercise regime was effective in 
treating patients with cerebellar ataxic gait abnor-
mality.
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INTRODUCTION

The development of human being starts with motor 
movements that cause neural development that 
follows birth. Once the development of motor 
system is done, the ability of maintaining balance in 
different positions is gained that leads to neuromus-
cular coordination1.

Normal muscle tone allows the individual to stand 
straight against gravity. It helps to maintain the 
change and provide resistance to stretch. Balance 
is stated as having weight equally or the ability to 
maintain a position without causing fall. Contrary 
the muscular coordination is controlling the multi 
joint movement that needs coordination in appro-
priate manner. Individual required muscle tone, 
balance and muscular coordination to perform 
activities of daily living.

Postural control is usually affected by Nervous 
system injuries. Conditions like Stroke, Head injuries, 
Ataxias, Multiple Sclerosis (MS), Parkinson and 
Sensory neuropathies periodically suffer from 
balance and coordination issues. Some diseases 
have balance as a prevalent problem, whereas 
coordination problems are focused in others. When 
intimately studied, many patients observed with 
existence of both problem2.

Incoordination of movements and improper postur-
al control is a movement disorder with balance and 
walking disturbances which is known as ataxia. 
Ataxia is a Greek word which means ‘without 
order’. It is most typically defined as the incoordina-
tion of movements3. However, this definition is 
incompetent in proving ataxia. Ataxia present as 
faulty postural control and crudeness of multi-joint 
movements4,5. Ataxia cannot be considered in 
isolation from balance dysfunctions although it is 
followed by incoordination and gait problems; in 
some cases, balance dysfunctions observed as 
muscle weaknesses in the absence of faulty move-
ments6. For instance, perfectly timed sequence of 
muscle activity can be considered as normal walk-
ing that is a feedback to both internal and external 
forces, and then it is easy to consider walking as an 
effort depending on coordination as well as on 
balance7.

Thus, in-coordination and balance dysfunction in 
movements without muscle weakness is a more 
precise definition of ataxia8.

Postural disequilibrium results from the deficiency in 
postural control and leads to balance dysfunctions. 
Sensory, cerebellar and vestibular ataxia and 
frontal ataxia are the subtypes of this disease. Mixed 
ataxia is defined as combination of at-least two 
basic types of ataxia. Various diseases, diverse 
clinical manifestation, interference of neurological 
structures appear as ataxia. Physical treatment 

applications are of great importance as ataxia is 
defiant to medical cure. Treatment protocols for the 
improvement of functional task impaired in Ataxia 
includes, Proprioceptive training, balance exercis-
es, stabilization techniques and vestibular exercis-
es9. Supportive devices are also used as redeeming 
operation. Restoration of the ataxic patients with 
sensory ataxia, peripheral neuropathy is common. 
In sensory ataxia patient can balance and coordi-
nate movements with open eyes but when they are 
implied the patient cannot balance himself 
because no information is received from the periph-
eral nervous system10.

Splitting sensory input and transforming the informa-
tion with failure of balance is associated with senso-
ry ataxia. It is a slowly progressive condition if not 
treated; it can be acquired due to some disease or 
can be ingrained. Root cause should be treated 
and managed for the recovery of ataxia10,11.

Four unrelated patients were studied with a relent-
less sensory ataxia in association with dysarthria and 
chronic progressive external Ophthalmoplegia. 
Electro-physiologic and pathologic studies showed 
serious axonal loss affecting sensory nerves. Various 
mitochondrial DNA deletions in muscle and nerve 
were found in Molecular genetic analysis. Sensory 
ataxic neuropathy may be the prevailing and 
presenting indication of a mitochondrial derange-
ment, differential diagnosis should encompass 
mitochondrial etiology. The triad of sensory ataxic 
neuropathy, dysarthria, and Ophthalmoparesis 
(SANDO) may represent a unique mitochondrial 
disease related with numerous mitochondrial DNA 
deletions12.

Another study which says, Friedreich ataxia (FRDA), 
the most widely recognized subsiding ataxia, is plot 
by debased of the tactile neurons of the spinal 
Cord. It is brought about by lessened levels of 
frataxin; a protein required in the biosynthesis of 
iron-sulfur bunch, two mouse models for FRDA were 
created through a spatiotemporally controlled 
contingent quality focusing on methodology. They 
particularly create dynamic blended cerebellar 
and tactile ataxia. Histological studies demonstrat-
ed spinal rope and dorsal root ganglia peculiarities 
with non-appearance of motor neuropathy, an 
exemplary sign of the human illness. Furthermore, a 
cerebellar granule cell loss, Purkinje cell arborization 
defects were exposed. The resourceful obsessive 
component in the DRG was a self-consumption 
mechanism, prompting removal of mitochondrial 
rubble and development of lipofuscin stores. These 
mice represent brilliant models for FRDA to resolve 
the neurotic deluge and to test structure that 
hamper with the decaying procedure13.

Comparative examination was done to ask wheth-
er ataxia in Miller Fisher disorder (MFS) is brought by 
the loss of proprioception or cerebellar brokenness, 

we concentrated on the force range pinnacle of 
the body influence recurrence in 10 MFS patients, 
and contrasted the outcomes and those of patients 
with cerebellar or tangible ataxia. The cerebellar 
patients had a crest at 2.4 Hz, while tactile ataxia 
patients had a 1-Hz crest. Nine of the MFS patients 
had an unmistakable 1-Hz crest. Clinical tangible 
misfortune or anomalous tactile nerve possibilities 
were available in just 3 patients, while soleus 
H-reflexes were missing in every one of the MFS 
patients. MFS patients have brokenness of the 
proprioceptive afferent framework, and the unique 
tactile ataxia might be created by the particular 
contribution of muscle axle afferents14.

In the young adults Multiple sclerosis (MS) is a 
prevailing progressive neurological disorder15. Cere-
bellum is one of the area affected in MS. Derange-
ment in this structure leads to ataxia and shortcom-
ing. Exercise is a competent method to reduce 
functional disorders in MS patients16. This study 
presents the potency of Frankel's exercises in 
improvement of status in cerebellar dysfunction 
patients.

METHODOLOGY

Population and Study Sample
Sample was drawn out randomly from the popula-
tion of patients who were having cerebellar ataxia.

Sample Size
20 patients

Study Design
Experimental study

Study Period
This study was conducted for five months

Sources of Data
A tertiary care hospital

Collection of Data
During complete tenure of our data collection we 
have experienced so many different scenarios and 
got the chance to meet different people, it was an 
encouraging and very learning experience for us to 
collect the data. Some circumstances were 
motivating and mobilizing, some situations were 
difficult to handle. Unfortunately some patients 
need to back out during research due to any prob-
lem, or relapse of the disease. It took almost 4 
months to collect data.

Data Analysis Strategies
To analyze the data and find the differences in both 
groups, paired-T test was applied on the gathered 
data through SPSS version 20. It was helpful in finding 
diversity in both groups.

Measurement and Assessment
The main aim of physiotherapy and the rehabilita-
tion team for the patients of ataxia is to enhance 
the quality of treatment and it can be achieved by 
using appropriate measures, assessment tools and 
strategies. Treatment is not only the mainstay for 
Ataxic patients but follow up treatment should 
include getting the better results. Observation over 
the period of time significantly effects the treat-
ment. Different approaches are applied to assess 
ataxia. Any problem in measurement and assess-
ment turned out to be more upsetting in instances 
of ataxia17. There are different approaches for 
improving proprioception, balance and extremity 
ataxia. Supportive devices, sport activities and 
vestibular exercise reduce the severity of ataxia.

Inclusion Criteria
• Male patients who have Balancing problems
• Age between 40-60 years

Exclusion Criteria
• Females patients
• Neurological symptoms, other than ataxia

Procedure & Intervention
20 people who voluntarily involved in this study were 
drawn from out-patient department of physical 
therapy of a tertiary care hospital. Demographic 
data e.g., gender, age were recorded. We provid-
ed participants information sheet to the entire 
patients to give them knowledge about our study 
and to encourage their voluntary participation 
before commencement of study.

All patients were given an informed consent before 
participation. We performed a basic assessment to 
find out the pre score on the basis of Scale for the 
assessment and rating of ataxia (SARA)18. Partici-
pants were divided into two groups. First group was 
treated with balancing exercises and the second 
group was treated with the Frankel’s exercises 
following sitting, lying and walking protocol.

RESULTS

All of the subjects considered to complete their 
prescribed exercise regime, some patients 
withdrawn from research process. A contemporary 
way to deal with stride issue and restoration is the 
utilization of systemic investigations and assignment 
of particular locomotors worldview.

By specific and focused treatment we would be 
able to improve daily activities and life pattern of 
patients.

p value of less than 0.05, is considered to be signifi-
cant result using paired-T-test.
The pre-exercise mean value of balancing exercise 

was 35.30 ± 3.62 and post exercise mean value was 
32.40 ± 3.51 with the p value of <0.01 , while the 
pre-exercise mean value of Frenkel’s exercise was 
33.20 ± 3.69 and post exercise mean value was 
17.05 ± 4.71 with the p value of <0.01.

Difference between Pre-Exercise and Post Exercise 
Score of patients received Frenkel’s Regime

DISCUSSION

Ataxia is the disorder that affects the balance and 
stability. Several studies are done to evaluate the 
conditions that disturb balance and stability19. Treat-
ment regime includes exercises that are designed 
for the management of extremity that is affected 
and is in ataxia, are used to offer fixation by forming 
balance between the eccentric and concentric 
state of muscle contractions within the multi-joint 
activities of lower limbs and the upper limbs in 
particular. During the enactment of the exercises, it 
is significant to establish gentle, controlled and 
reciprocal joint movements and balance. Frankel's 
coordination exercises are developed for the 
purpose of balance and stability in ataxic patients3. 
A randomized control trail was done to investigate 
the effect of an additional vestibular stimulated 
exercise programme on balance for patients with 
benign paroxysmal positional vertigo20,21. For this 
purpose, static balance tests, tandem walk test, 
Dynamic Gait Index and subjective rating of the 
intensity of vertigo were measured at baseline, 
two-week and four-week assessments. It demon-

strated that additional exercise training, which 
emphasizes vestibular stimulation, can improve 
balance ability and functional gait performance 
among patients with benign paroxysmal positional 
vertigo who had already undergone the canalith 
repositioning manoeuvre6.

But the drawback of this study is that it only worked 
on improvement of balance in patients with benign 
paroxysmal positional vertigo involving posterior 
canal. Some researchers assessed Static balance 
through External Perturbation Tests by Push and 
Release test22 or Pull test and Static and dynamic 
balance through Sensory Integration Test of Com-
puterized Dynamic Posturography23,24. Another 
study was done to improve gait and balance 
impairment in early multiple sclerosis in the absence 
of clinical disability. Ten MS patients with mild pyra-
midal signs, 10 MS patients with no pyramidal signs 
and 20 age- and gender-matched control subjects 
were assessed using laboratory-based gait analysis 
and clinical balance measures. Both MS groups 
demonstrated reduced speed and stride length, 
and prolonged double limb support, compared to 
the control group, along with alterations in the 
timing of ankle muscle activity, and the pattern of 
ankle motion during walking, which occurred 
independent of gait speed. The identification of 
incipient gait and balance impairment in MS 
patients with recent disease onset suggests that 
motor function may begin to deteriorate in the early 
stages of the disease, even in the absence of 
clinical signs of pyramidal dysfunction25.

By evaluating the results of the studies the need of 
our study emerged to differentiate between the 
ataxia patients receiving Frankel’s regime and 
patients receiving other regime with no particular 
considerations of level of disability. Sample receiv-
ing Frankel’s exercises have showed consistent 
improvement. Researchers worked on different 
scales that are simple and validated method for 
assessing cerebellar ataxia over a wide range of 
severity24 and the assessment of this study has been 
made through a common scale (SARA)18 which is a 
great tool to evaluate the treatment regime 
according to the needs of patients.

The result was somehow expected because 
improvement has been seen from the treatment. 
Through this study we found out that those patients 
who received proper treatment regime showed 
better results in their level of disabilities and early 
results than those who have been taken normal non 
specified treatment regime. The level of disability do 
differ for all the patients.

The result was collected and compiled very careful-
ly, so that chances of mistake could be lessen as 
much as possible. As a suggestion we would recom-
mend other researchers to use different scales, or 
take only one type of ataxia so that it could help us 

all to asses and treat patients considering specific 
type of ataxia.

The major drawback of this research was the lack of 
resources. Many of the patients were assessed from 
private hospitals with proper physiotherapy and 
rehabilitation setups with international standards. 
Our colleagues and co-workers supported us during 
this process, specially the families who showed their 
thorough interest in our project, helped us by all 
means.

This study should be replicated to ensure the effects 
of treatment that would work in favor of patients, 
their families and health professionals. Although it 
was a time taking process but majority of the 
patients showed great improvement with continu-
ous physiotherapy. Assessment of the patient, 
proper diagnosis, determination of appropriate 
treatment procedures and problem solving meth-
odology with proper implementation of treatment 
goals regularly is vital for the success of treatment 
regime. Frankel’s exercises seemed effected in our 
study as compared to general exercises in patients 
with ataxia. Furthermore ataxia can be studied with 
respect to problems persist in cerebellum and other 
brain areas to know specific region so that specific 
treatment could planned. It is therefore suggested 
that patients with ataxia should be studied further 
for better understanding and awareness of the 
condition.

CONCLUSION 

Cerebellar ataxia is a neurological problem that 
affects majorly on movements and is sometimes 
more obstinate and challenging to cope up with. 
The point of this study was to differentiate between 
the adequacies of treatment. To follow a particular 
regime focusing on the particular effected area, 
treatment should be as focused as addressing only 
to the problem creating areas.

This study was to differentiate between the specific 
tasks oriented regime and an overall rehabilitation 
program. After this study we came to know how 
much frenkel’s exercise regime was effective in 
treating patients with cerebellar ataxic gait abnor-
mality.
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