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Abstract: Multiple System Atrophy (MSA) is a neurodegenerative disease with sporadic, progressive, cerebellar ataxia 

as well as urogenital dysfunction, parkinsonism and autonomic insufficiency. The main purpose of this report with a 

case MSA, which has incidence of 1.9-4.9/100.000, is to investigate the effectiveness of physiotherapy and 

rehabilitation approaches on balance and walking. Case: A 64 years old male case diagnosed as MSA in 2016, referred 

to the neurology service with increasing balance and gait problems. The physiotherapy and rehabilitation program 

applied for 3 days/week for a total of 28 sessions following the assessment with Canadian Neurological Scale(CNS), 

Mini Mental Test(MMT), Berg Balance Scale(BBS), Barthel Index(BI) and Functional Independence Scale(FIM) in 

addition to the coordination and gait analysis. Results: It was found that incontinence, inability to stop walking, 

decreased knee control, 4 way sitting/standing balance problems were significant, while the coordination, orientation 

and cooperation problems were moderately worse. Although there were no pattern, balance and control gains in gait, it 

was found that sitting balance improved minimally following program. Pre- and post-treatment assessments’ results 

(percentile changes) were 8.5-9.5 (8.7%) in CNS, 14-15 (3.33%) in MMT, 0-2 (3.57%) in BBS, 10-15 (05%) in BI and 

37-40 (2.38%) in FIM, respectively. Conclusion: The disease activity cannot be controlled in majority of cases, despite 

the medical treatment approaches in MSA. We concluded that symptom specific physiotherapy and rehabilitation 

approaches, with long-terms, were one of the important choice in preventing functional deterioration and gaining 

improvements in despite of degenerative progression of MSA. 
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INTRODUCTION 

Multi-system atrophy (MSA) is a sporadic and 

progressive neurodegenerative disease occurring 

at adult age, in which urogenital dysfunction, the 

parkinsonism, and the autonomic failure may 

develop in addition to cerebellar ataxia [1]. 

Annual incidence of MSA is 3 in 100,000.  

In the literature review it was observed that there 

are limited number of studies with respect to the 

fields of MSA-related surgical interventions, 

medical treatments, urological problems, and 

otorhinolaryngology and that there are no studies 

dealing with the physiotherapy and rehabilitation 

applications, which have a role in the therapeutic 

treatment of MSA[2]. This case report addresses 

the physiotherapy and rehabilitation applications 

and their results on disability and functional 

health in a case with MSA diagnosis. 

CASE REPORT 

Demographic Information 

A male patient, at 64 years of age, with a history 

of hypertension and type 2 diabetes mellitus, 

applied to the neurology department of a private 

health institution in October 2016, with 

complaints of balance problem and gait difficulty 

which had been going on for 6 months and 

increasing progressively. In the report of T1 SAG 

AKS T2W AKS COR FLAIR AKS MR, obtained 

as a result of the magnetic resonance imaging 

(MRI) performed after the clinical examination, it 

was stated that "... severe cerebral and cerebellar 

atrophy. T2 and FLAIR hyperintensities and 

diffusion restriction (Neurodegenerative disease?) 

in the bilateral cerebellar peduncle and posterior 

corpus callosum. In the periventricular white 

matter, extensive T2 and FLAIR non-specific 

hyperintensities (ischemic-glycolytic changes?) 

…” were recorded. And in his neurological 

examination conducted in November 2016, it was 

recorded as "... he was conscious, oriented, that 

there was no sensory and motor loss and no 

sensory deficit, no cranial deficit, reflexes were 

normoactive, tandem walking was ataxic and gait 

was right-side ataxic". In cranial MRI, the result 

of “… hyperintense areas were detected in 

bilateral cerebellar peduncles. It was observed that 

it held the given contrast minimally ...” was 

reported. Besides, BOS paraneoplastic panel was 

found as negative and in the abdominal 
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ultrasonographic imaging, no significant 

pathology was encountered.  

In October 2017, he applied again to the 

neurology department of the same private health 

institution, with the deteriorated symptoms such 

as incontinence, falling, speech impediment, and 

fatigue in addition to his complaints. In his 

neurological examination, it is stated that "... 

cognitive impairment, bradykinesia, prolonged 

reaction time, postural instability (instant falling) 

..." were found. He applied for physiotherapy and 

rehabilitation in October 2017, with the worsened 

complaints in speech, gait, and balance problems. 

Physiotherapy and Rehabilitation Assessments 

Balance, coordination, cognitive status, daily life 

activities, and level of independence were 

examined with Canadian Neurological Scale 

(CNS), Mini Mental Test (MMT), Barthel Index 

(BI), Berg Balance Scale (BBS) and Functional 

Independence Scale (FIM) besides motor 

functions, for the pre-treatment assessment of 

physiotherapy and rehabilitation program [3-5].  

Physiotherapy and Rehabilitation Approaches 

Totally 28 sessions of physiotherapy and 

rehabilitation program, three times a week, were 

administered to our case with MSA diagnosis. The 

physiotherapy and rehabilitation applications 

included breathing exercises, strengthening weak 

and hypotonic muscles, balance and coordination 

exercises, and gait training; 

Breathing Exercises: Thoracal expansion, 

diaphragmatic breathing, and pursed lip breathing 

exercises were performed, because the patient had 

been immobile for a long time and the secondary 

respiration muscles were weak. 

Strengthening: The proprioceptive neuromuscular 

facilitation techniques were applied in order both 

to improve the strength and stabilization and to 

develop the balance and coordination. 

Coordination: The Frenkel coordination exercises 

were applied for non-balance coordination and 

stabilization. 

Balance Exercises: Balance exercises were 

applied at different positions (sitting, crawling, 

etc.). 

Outcome Measures 

The results of the first motor function evaluation 

are indicated in Table 1, and the results of before- 

and after-treatment CNS, MMT, BI, and FIM are 

shown in Table 2. 

 

Table 1. Pre-treatment motor function disorders’ record. 

Motor Function Disorder Presence 

Hypotonia + 

Coordination disorder (knee-heel test) + 

Decreased knee control + 

The problem of sitting and standing balance (4 directional) + 

Ataxia gait  + 

Can not stop gait + 

Dysarthria + 

Decreased orientation and cooperation + 

Urinary and fecal incontinence + 

 

 

 

In the post-treatment evaluation, it was observed 

that while he acquired no pattern, balance, and 

control gains with respect to walking, minimal 

sitting balance gains (the ability to stay for 4 s in 

sitting position without support) were achieved. 

Although on some days there were decreases in 

cognitive and motor responses of the patient in 

form of fluctuations, when the disease-specific 

degenerative progression was taken into account, 

it allowed us to reach the conclusion that the 

ability to slow down and even to prevent the 

progressive deterioration rather than the 

achievements was the most important gain we 

obtained in this case. The pre-treatment and post-

treatment results that the patient, to which we 

administered the physiotherapy and rehabilitation 

program, obtained are shown in Table 2, and the 

gap analysis of the results is shown in Figure 1. 
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Table 2. Pre- and post-treatment scores of cognitive status, motor function, balance, daily life activities, and 

level of independence.  
Pre-treatment Post-treatment  

Mini Mental Test (MMT) 14 15 

Canadian Neurological Scale (CNS) 8.5 9.5 

Barthel Index (BI)  10 15 

Berg Balance Scale (BBS) 0 2 

Functional Independence Measurement (FIM) 37 40 

 

CNS: Canadian Neurological Scale, MMT: Mini Mental Test, BBS: Berg Balance Scale, BI: Barthel Index, FIM: 

Functional Independence Measurement 

Figure 1. Gap analysis for pre- and post-treatment cognitive status, motor function, balance, daily life 

activities, and level of independence. 

 

DISCUSSION 

MSA is a neurodegenerative disease characterized 

by the effects of autonomic dysfunction, 

parkinsonism, cerebellar ataxia, and pyramidal 

symptoms with different rates [6]. While the onset 

of symptoms of MSA is at the ages of 60s, cases 

with the complaints at the ages of 40s have rarely 

been reported. Wenning et al reported that 

autonomic dysfunction develops in the early 

phase of the MSA-diagnosed individuals, and that 

97% of them complain about it in their late phases 

[7]. In our case, it was found that both urinary and 

fecal incontinence were present, and that in the 

literature, autonomic dysfunction complaints are 

mostly in form of impotence in males and urinary 

incontinence in females. 

The initial symptoms consist of the 

extrapyramidal abnormalities in 46% of the MSA-

diagnosed individuals, and it is seen in 91% of the 

cases through the disease course. While akinesia 

and rigidity are encountered more frequently, 

tremor is seen more rarely (29%). And the 

cerebellar symptoms are recorded in 47% of the 

cases in advanced phases [7]. In our case too, 

cerebellar symptoms such as hypotonus, 

coordination disorder, balance problem, and 

ataxic walking were also observed in addition to 

the akinesia symptoms such as not being able to 

stop walking. 

While our patient got a grade of 8.5 from CNS 

before the treatment, he got zero score from Berg 

Balance Scale because of the severe balance 

problems. In addition, the fact that his grade from 

Barthel Index was 10 and was 37 from FIM, it 

reveals that our patient was fully dependent in 

terms of all daily activities. Levodopa was the  
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first anti-parkinsonian treatment option, and in 

late November 2016 levodopa was recommended 

to our patient after the neurological examination 

at Training and Research Hospital in Antalya. 

Although it is accepted that MSA patients do not 

respond to dopaminergic therapy or the response 

is inadequate, it was reported that the cases may 

benefit from levodopa in percentages up to 40% 

in early years, however, this effect usually 

disappears in a few years [6].  Although on some 

days there were decreases in cognitive and motor 

responses of the patient in form of fluctuations, 

when the disease-specific degenerative 

progression was taken into account, it allowed us 

to reach the conclusion that the ability to slow 

down and even to prevent the progressive 

deterioration rather than the achievements was the 

most important gain we obtained in this case. For 

this reason, the physiotherapy and rehabilitation 

approaches, planned as symptom-oriented, gain 

importance in the treatment of MSA cases. 

Following the 28-session physiotherapy and 

rehabilitation program, while no gait pattern, 

control gains were achieved, it was observed that 

there were gains in balance of sitting. It was found 

that the score of our patient from BBS was 2 after 

treatment, whereas it was 0 before treatment 

(Table 2). 

Given that the paradoxical vocal cord movement 

observed during the early stages of MSA causes 

the functional airway obstruction with the 

adduction of the vocal cords during inspiration, 

Continuous Positive Airway Pressure (CPAP) 

therapy is recommended also in the early stages of 

MSA [8].  Due the inactivity of our patient, and 

since decrease was observed in his respiratory 

capacity due to the direct primary and secondary 

effects of MSA, and for prophylactic purposes, 

sessions were initiated with the exercises of 

thoracal expansion, diaphragmatic breathing, and 

pursed lip breathing. 

Although there are different and intensive medical 

treatment approaches for MSA, the disease 

activity cannot be successfully brought under 

control in the majority of cases. Today, the 

treatment of MSA is only symptomatic, and 

oriented towards the symptoms of parkinsonism 

and dysautonomia [9]. The physiotherapy and 

rehabilitation approaches administered to our 

patient were planned and implemented 

symptomatically and especially by focusing on 

imbalance in muscle strength, and balance and 

coordination problems. The program included 

both the Proprioceptive Neuromuscular 

Facilitation and the Frenkel Coordination 

Exercises, with which we basically we aimed to 

improve the sense of position and the co-

contraction power of the periarticular muscles as 

well as the stabilization ability. Although it was 

recorded that, after treatment, there was 5% 

improvement in Barthel Index and 2.4% 

improvement in Functional Independence Scale, 

our patient was still fully dependent. However, the 

8.7% increase in CNS and 3.6% increase in BBS 

and the gains in sitting balance were the results 

that made both our patient and his relatives, who 

are responsible for his care, happy and it was 

perceived as encouraging. Cognitive impairment 

with frontal lobe dysfunction and depression 

seems to be more common than originally 

considered. In our case too, cognitive influence 

was observed, and in both CNS and MMT 

analysis it was determined that the cognitive 

influence was severe. It was thought that the 

improvement of 3.30, obtained after treatment, 

was likely to have arisen from the effect of 

exercise directly and besides this, both from the 

patient’s attention and cooperation with respect to 

the exercises while doing the exercises and from 

the positive contribution of the processes of 

recalling the applications and exercises 

throughout the physiotherapy and rehabilitation 

program. 

The main clinical features of MSA are akinetic-

rigid parkinsonism, autonomic failure, urogenital 

dysfunction, cerebellar ataxia, and pyramidal 

signs in varying combinations. There are limited 

numbers of studies on MSA, in the literature. 

There was no current consensus on 

etiopathogenesis, the novel clinical diagnostic 

criteria, and the treatment strategies including 

disease-modifying drug trials in MSA. When we 

reviewed the literature no study, which includes 

physiotherapy and rehabilitation applied for these 

patients, was found. In addition to these, in 

general, the conducted studies are those that were 

carried out in the late stage of the disease and 

were related to vital functions. Therefore, our case 

report is the first study that focus on the treatment 

with physiotherapy and rehabilitation approaches 

in a case with MSA diagnosis. 

 

CONCLUSIONS 

We believe that, while the physiotherapy and 

rehabilitation applications are among the 

important options, these applications are required 

to be implemented for long periods in order to 

increase functionality and health status, and 

achieve improvements despite severe disability 
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and degenerative progress in MSA cases. This 

research will also help to develop novel 

supportive physiotherapy and rehabilitation 

methods that might improve the functional 

capacity and health status, facilitate early and 

long-term intervention and treatment. Importantly, 

more effort will be necessary to define symptom 

specific physiotherapy and rehabilitation 

strategies, which will ultimately lead to better 

quality of life and increased functionality of 

patients with MSA.  
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