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New study on the neuromuscular dystrophy rehabilitation program
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Abstract

Neuromuscular dystrophy is a progressive disease, interesting skeletal muscles by progressive weakness and loss of
voluntary motor function.

Material and Methods: A prospective study was developed on 16 patients with progressive neuromuscular dystrophy, over a
three months period. The initial and final assessment included muscle manual testing, range of motion and, for the functional
outcomes, the Vigos Scale, Barthel Scale, Activity of Daily Living (ADL) Score, and Muscular Dystrophy Scale were used. The
physiotherapy program was developed on four stages and a guiding protocol was used for the individualization of the
physical therapy program. The statistical analysis was performed in Microsoft Excel, using a Paired samples T-test.

Results: Statistical significant results were obtained within all assessment tools. Muscle strength and ADL capacity improved,
with the highest increases in patients with low levels of disability.

Conclusion: The main results suggest that individualized physiotherapy can slow the progressivity of the disorder and
improve the quality of life, especially when started at an earlier stage of the disease.
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Rezumat

Distrofia neuromuscularad este o boald progresivd, muschii scheletici fiind afectati de slabiciune progresiva si pierderea
functiei motorii voluntare.

Material si metode: A fost realizat un studiu prospectiv pe 16 pacienti cu distrofie neuromusculara progresiva, pe o perioada
de trei luni. Evaluarea initiala si finala au inclus testarea manuald a muschilor, amplitudinea de miscare si pentru rezultate
functionale, s-au utilizat Scala Vigos, Scala Barthel, Scorul ADL si Scala de Distrofie Musculara. Programul de fizioterapie a fost
dezvoltat pe patru etape si a fost utilizat un protocol de ghidare pentru individualizarea programului de kinetoterapie.
Analiza statistica a fost realizata in Microsoft Excel, folosind un test T pe perechi.

Rezultate: Au fost obtinute rezultate semnificative statistice in cadrul tuturor instrumentelor de evaluare. Forta musculara si
capacitatea de realizare a activitatilor zilnice s-au Imbunatatit, cu cele mai mari cresteri inregistrate la pacientii cu un nivel
scazut de handicap.

Concluzie: Rezultatele principale sugereaza ca fizioterapia individualizata poate incetini progresivitatea tulburarii si poate
imbunatati calitatea vietii, mai ales atunci cand este initiatd intr-un stadiu incipient al bolii.

Cuvinte cheie: fizioterapie, distrofie neuromusculard, recuperare functionald
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1. Introduction

Neuromuscular dystrophy is a group of hereditary
rare diseases, characterized by the progressive
deterioration of the body muscles, resulting in
muscle weakness and disability [1].

Muscular dystrophy is manifested by the
progressive weakening of the muscles, especially
the skeletal muscles. As the disease progresses,
necrotic muscle fibres are replaced by connective
and adipose tissue. Myocardial damage occurs in
some forms of the disease and also affects smooth
muscles. Each of its forms differs in terms of
symptoms onset of, the disease, and hereditary
transmission mode [2].

2. Types of neuromuscular
dystrophy.

The prevalence of muscle dystrophies is generally
low, considering that the numbers which were
reported range between 0.5 and 18.1/100 000
individuals for myotonic dystrophy, between 1.7
and 4.2 for Duchenne, and between 3.2 and 4.6/100
000 for facioscapulohumeral muscular dystrophy.
These types were most commonly encountered, out
of a total of thirty disorders [3]. Therefore, we
studied only types
dystrophies, due to the low prevalence of these
types of diseases:

progressive

four of neuromuscular

A) Duchenne muscular dystrophy is a genetically X-
linked transmitted disease, recessive, childhood-
onset occurs between 1 and 5 years [4].

B) Facioscapulohumeral muscular dystrophy is an
autosomal dominant disease and can occur in both
genders. [1] The onset of the disease occurs in 6-12-
year-olds up to the age of 30, and signs of the
disease appear before 20 years of age in 95% of
cases. The disease starts insidiously, with a slow
evolution [5, 6]

C) Limb-girdle muscular dystrophy, is a genetically
determined disease that is characterized by
progressive muscular atrophy, mainly affecting the
shoulder girdle muscles, those closest to the body
(proximal muscles), specifically the muscles of the
shoulders, upper arms, pelvic area, and thighs. The
disease begins at the age of 10-15 years, or even
after 20[7, 8, 9]

D) The main associated pathologies with myotonic
dystrophy evolution, besides muscle weakness, are

affecting other organs and systems. Disorders
related to cataracts, cardiac conduction, endocrine
vegetative syndrome, and moderate mental
retardation are notified. The age of onset of the
decline in muscle strength varies within the same
family, most patients become symptomatic at the
end of the second decade or the beginning of the
third decade of life [3, 10, 11].

3. Material and methods

The study was conducted on a group of sixteen
patients, having their main diagnosis of progressive
muscular dystrophy in the Hospital of Neurology
and Psychiatry Brasov.

Inclusion criteria targeted patients with the most
common types of muscular dystrophy (Myotonic,
Facioscapulohumeral, Duchenne, Limb-Girdle).
Exclusion criteria were assigned to patients
completely immobilized in bed and to patients who
had missed physiotherapy in the last five years.

The patients’ characteristics are found in Table I.

Table 1. Group study characteristics and

interventions

Types of Myoto  Fascio Duchenne Limb

dystrophy nic Scapulo Girdle

humeral

Cases 2 3 3 8

Assessment Manual Muscle Testing, Range of
Motion, Muscular Dystrophy Rating
Scale, Broke Scale, Vignos Scale, Barthel
Scale, and ADL Score

Intervention  Individualised physiotherapy exercise

program based on protocol

Minutes/day 60

First 2 weeks Daily
Length 3 Months
Mean age 21 32 31 41.25

Our physical rehabilitation program aimed to:

(1) Maintain and improve muscle strength and force
for both the scapular and pelvic girdle, lower and
upper extremities; (2) Re-educate control,
coordination based on the kinematic chains in the
limbs; (3) Re-education of stability and balance; (4)
Re-education of the respiratory capacity; (5)
Maintain the exercise capacity for reaching ADLs,
transfers and walking for short periods of time; (6)
Prolongation of the ability to walk [9].
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The physical rehabilitation program was divided
into several stages.

A. The first stage of the targeted physical therapy
program:

1. Maintaining the muscular strength in the muscles
of the belts and the whole upper and lower limb;

2. Re-education of the control and coordination on
the movements of the kinematic chain from the
upper and lower extremities;

B. The second stage of the targeted physiotherapy:
1. Re-educate the projection of the centerline of the
weight, with the improvement of balance and
stability;

2. The improvement of the respiratory capacity;

C. The third stage of the physiotherapy program
outcomes was set to:

1. Maintain effort capacity within medium limits,
allowing ADLs, transfers and walking for short
periods.

2. Extending the time duration of ambulance
capacity

The physical therapy program, in addition to the
classical techniques used in muscular dystrophies,
included neuro  proprioceptive facilitation
techniques which were correlated with Kabat
diagonals. Initially, the objectives and types of
exercises were centralized in a general treatment
protocol. The physiotherapy exercise protocol was
composed of exercises and technique items which
were individualised by the functional evaluation of
each patient.

For the upper extremity: assisted, self-passive or
active analytical exercises, along the whole range of
motion, removing the action of gravity or against
the gravity (on each joint movement). Global
exercises for the upper extremity, involving
for ADLs and muscle
strength. Kabat diagonals for Upper Limb and for
shoulders. Occupational Therapy activities, Grasp
and grip exercises and dexterity training for hand
movements.

For the lower extremity: assisted, self-passive or
active analytical exercises, along the whole range of
motion, removing the action of gravity or against
the gravity (on each joint movement). Global
exercises for the upper extremity, involving
movements for ADLs and muscle
strength. Kabat diagonals for Lower Limb and for
hips.

functional movements

functional

Respiratory training: Increase the respiratory
capacity by training diaphragmatic breathing and
increasing the diameter of the chest in inspiration.
Posture to facilitate bronchial drainage
Cardiovascular training involved ADL workout,
walking on short distances, stairs climbing.

To promote the walking capacity and ambulance,
exercises of stability, balance, walking between
parallel bars, and walking over obstacles were
performed.

After performing functional assessments, the kinetic
program was adapted, using types of exercises
according to the patient’s needs and capacity, each
task being oriented to increase functional activity.
[12,13, 14].

For the statistical analysis we used the Microsoft
Excel statistical functions. T test was used to
measure the score differences before and after
physiotherapy interventions. The cut-off value for
statistical significance was set to 0.5.

4. Results

The distribution of the neuromuscular forms of
muscle dystrophy we studied included 50 % the
myotonic form, 12% the limb-girdle form, and in
equal percents - 19 % the Duchene form and
Facioscapulohumeral form.

The results for the range of motion assessment,
muscle manual testing and functional assessment
scales are presented in tables LILIII.

Table II. T-Test results and statistical analysis for
the range of motion initial and final assessment

Joint Mean1l Mean2  Std Ttest
Dev

Left Shoulder 36.05 41.60 392 0.014

Right Shoulder  36.99 41.75 336 0.021

Leftelbowand 63.87 71.17 516 0.007

forearm

Right elbow 64.06 71.42 520 0.009

and forearm

Left hip 14.78 17.15 1.67 0.004

Right Hip 15.05 17.18 1.50 0.005

Left Knee 71.30 74.60 1.78 0.045

Right Knee 71.06 74.06 2.01 0.026

Left ankle and 5.17 6.27 0.77 0.047

foot

Right ankle 5.07 6.17 0.77 0.047

and foot
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Table III. T-Test results and statistical analysis for
the muscle manual initial and final testing

Left Shoulder 2.40 2.65 0.17 0.001
Right Shoulder 2.42 2.66 0.16 0.001
Left elbow and 3.05 3.34 0.20 0.001
forearm

Rightelbowand  3.11 3.36 0.17 0.001
forearm

Left hip 2.49 2.65 0.11 0.001
Right Hip 2.52 2.65 0.09 0.001
Left Knee 2.77 2.92 0.13 0.001
Right Knee 2.78 2.92 0.11 0.001
Left ankle and 2.34 2.44 0.06 0.051
foot

Right ankle and 2.35 2.44 0.06 0.050
foot

Table IV. T-Test results and statistical analysis for
the functional initial and final scale assessments

Brooke scale 3.43 3.81 0.26  0.004
Vignos scale 4.75 5.43 0.48 0.001
Barthel 55.93 63.124 5.08 0.001
ADL score 5.06 5.75 0.48 0.001
Muscular 26.69% 34.88% 0.05 0.030
Dystrophy

On the Brooke Scale, 37, 50% of the patients had a
favourable evolution on the Brooke Scale.

In the group of 16 patients, it was found that
31.25% of the patients had a steady evolution on
the Vignos Scale, while 68.75% of the patients had
progressed on the Vignos Scale.

For a better understanding regarding the patients’
evolution we graphically presented the evolution on
the ADL and Barthel scales.

S.M.
P.N.R.
P.M.I.

N.I.
M.1.
H.S.
H.E.

H.D. H Barthel |

G.M. M Barthel F

D.D.D.
D.l.

D.N.T.
C.v.
B.O.R.

0 50 100

Figure 1 Barthel scale results at the first and last
assessment

Following the final evaluation it was found that:
37.5% of the patients obtained a score of <60 on the
Barthel Scale, 18.75% obtained a score of 60-75,
43.75% obtained a score of 75 -95 on the Barthel
Scale, and no patient achieved a score of 95-100
(Figure 1).
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Figure 2. The ADL scale results at the first and last
assessment

On the ADL scale, of the total group of patients, 50%
did not change their score, 31.25% of the patients
improved their score, but not the degree of
dependence, and 18.75% of the patients improved
their score as well as the degree of dependence
(Figure 2).

In the case of the ADL assessment, as well as in the
Barthel scale evaluations, significant improvements
were observed, especially in the patients who had a
lower degree of disability. Therefore, new
challenges occur in the physiotherapy rehabilitation
of muscular dystrophy.

Following the evaluation of the group of patients
using the Scoring of Muscular Dystrophy and
following the application of the recovery program it
was found that the patients had an improvement in
percentage within the three
evaluated domains.

- The mobility domain: at the first evaluation, the
average functional percentage was of 28.08%, the
second evaluation was 29.93%, and the three
functional percentages of the evaluation increased
to 35.21%

the functional

5. Discussion

Based on the results of the evaluations and the
implementation of the physical therapy program,
the treatment applied to the group of patients with
progressive muscular dystrophy had a positive
effect, with a steady evolution, and even a slight
improvement in some patients. Previous literature
confirms our findings, although new modalities of
muscle strength performance are developing, using
different types of electrical stimulation, therefore
new challenges occur in the physiotherapy
rehabilitation of muscular dystrophy [15].
Following the application of the physiotherapy
program and after the assessment of the patients, at
the level of the muscular activity, a slight evolution
was recorded. By gaining muscular strength, the
joint has a good stability and coordination is
improved. Most of the patients had a steady
evolution or even a slight improvement of the
muscular strength [16].

The active range of motion exercises also improved
the amplitude of motion, increasing joint mobility
and improving the capacity of active movement in
the upper and lower extremities, and helped
preventing muscle atrophy [17].

Patients with the Duchenne pathology, who are in a
state of marked development of the disease, had a
less notable evolution, but the individualised
recovery program has succeeded in slowing the
progression of the condition and maintaining the
current state. It is known that the musculature level
of functionality shows the debilitating level of
dystrophies, and therefore, the results of our
research strengthen the earlier findings and
underline the importance of movement and muscle
strength. [18]

In muscular dystrophy, physical training exercises
have an impact both on muscle strength and on the
cardio-respiratory capacity [19]. The impact of the
physical therapy program is contingent on the
patient’s level of disability and the individualisation
of the therapy program is essential for the suitable
prevention of functional deterioration

6. Conclusions
Since muscular dystrophy is a progressive disorder,
the recovery program and other treatments
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administered can only slow the progression of the
disorder.

Patients in a more advanced stage of the disease
had a steady evolution, while patients in a less
developed stage experienced a slight improvement
in their functional and independence status.

The associated pathologies present in some patients
affected the recovery program, influencing its
intensity, number of repetitions and degree of
loading, depending on the associated pathology.

The individualisation of the recovery program
according to the particularities and needs of each
patient is very important for achieving the expected
results.

The recovery of patients with progressive muscular
dystrophy is a continuous struggle due to the
progressive nature of this disorder. Besides the
exercises applied by the physical therapist during
hospital admission, the patient must follow the
instructions given by the physiotherapist and
physician after discharge.
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