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Frederic Ataksili Hastalarda Robot Destekli Yiirime
Egitiminin Ylrime Ve Denge Uzerine Etkisi: Olgu
Sunumu

The Effect Of Robot-Assisted Gait Training On Walking And Balance In Patients
With Friedreich's Ataxia: Case Report

Hamit YILMAZ?

OZET

Friedreich ataksisi (FA) nadir goriilen, herediter otozomal resesif kalitimli, progresif ndrodejeneratif bir hastalik olup toplumda
yaklagik olarak goriilme siklig1 1/50.000°dir.

Hastalik da genellikle ilerleyici ataksi, kas gligsiizliigii ve alt ekstremitede refleks kaybi gibi néropatolojik semptomlar ve bunlara
bagl yiiriime ve denge kaybi goriiliir.

Giinlimiizde FA nin gelisimini engellemeye yonelik bazi medikal ilaglar kullanilmaktaysa da tam anlamiyla gelistirilmis bir
tedavi segenegi yoktur. Fizik tedavi, hastalarda ortaya ¢ikan semptomik etkilerin baskilanmasi ve boylece kisinin daha bagimsiz
kalmasina yonelik tek tedavi secenegidir.

6 yil 6nce FA tanisi konulmus 15 yasinda ki erkek hasta olgusunu sunmakta ki amacimiz geleneksel fizik tedavi yontemlerine
ek olarak uygulanan robot yardimli yiiriime egitiminin (RDYE) hastanin fonksiyonelligine katkisini arastirilmasidir.

Anahtar Soézciikler: Frederic Ataksi, robot destekli yiliriime egitimi, denge

ABSTRACT

Friedreich ataxia (FA) is a rare, hereditary autosomal recessive inheritance, progressive neurodegenerative disease, and its
incidence in the community is approximately 1 / 50,000.

The disease usually has neuropathological symptoms such as progressive ataxia, muscle weakness, and loss of reflex in the lower
extremity, and associated loss of gait and balance.

Although some medical drugs are used to prevent the development of FA today, there is no fully developed treatment option.
Physical therapy is the only treatment option for the suppression of symptomatic effects that occur in patients and thus to make
the person more independent.

Our patient was a 15-year-old male patient diagnosed with FA 6 years ago. The aim of this study is to investigate the contribution
of robot-assisted walking training (RDI), which is applied in addition to traditional physical therapy methods, to the functionality
of the patient.
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INTRODUCTION

Friedreich's ataxia (FA) is a rare, hereditary, autosomal
recessively-inherited, progressive  neurodegenerative
disease, and its prevalence in the community is
approximately 1/50.000 (1).

Problems, which arise from the recurrence of Guanidin-
Adenine-Adenine (GAA) formed in the X25 gene's
chromosome 9q13, are responsible for the pathogenesis of
FA. Because this gene encodes the frataxin protein, and the
decrease in this amount of protein causes iron accumulation
in  mitochondria and deterioration in  oxidative
phosphorylation, which leads to an increase in free radicals
(12). Therefore, antioxidants were preferred in the treatment
of the disease (2). The initial symptoms of FA appear before
the age of 25. The disease also includes neuropathological
symptoms, such as progressive ataxia, muscle weakness and
loss of reflex in the lower extremity, as well as the loss of the
ability to walk, and loss of balance. Pathological reflexes and
spasticity occur as the corticospinal tract is affected. Patients
with hypertrophic cardiomyopathy, scoliosis, and foot
deformities are also frequently encountered (3).

In clinical examinations, the sensory conduction velocity
in EMNG either slows down or cannot be taken at all. Motor
conduction velocities are either normal or slightly reduced.
No response can be taken in the sensory evoked potential
(SEP) examination. In approximately 1/3 of the patients,
visual evoked potential (VEP) and brain stem auditory
evoked potential (BAEP) are abnormal (4).

Although some medical drugs are used to prevent the
development of FA today, there is no fully developed
treatment option. Physical therapy is the only treatment
option for the suppression of the symptomatic effects that
occur in patients, and thus to make the person more
independent.

Our aim in this case report is to investigate the
contribution of robot-assisted gait training (RAGT) to the
patient's functionality, in addition to traditional physical
therapy methods.

CASE REPORT

Our 15-year-old male patient, who was diagnosed with FA 6
years ago, applied to our PTR clinic with complaints of gait
disorder and loss of balance. We learned that the complaints
of gait disorder, which started at the age of 9, were later
followed by hand tremors, unsteadiness in walking, and
stumbling while walking at older ages. Three years ago, it
was reported that he received 30 sessions of rehabilitation
but did not follow the home program. He had not undergone
any surgical interventions. It was reported that the patient
used idebenone, which aims to reduce free radical
production, as well as deferiprone (5mg/kg/day) to reduce
the iron accumulation in mitochondria, following his FA
diagnosis.

In the background, it was learned that he was delivered
through the cesarean section as a full-term at the hospital and
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that there was no problem in the postnatal period. It was
reported that the normal developmental stages of the patient
had a proper course in line with his age and that the
symptoms related to FA started to appear at the age of 9 for
the first time. There was no history of illness in the family.

The patient, who had an independent ataxic gait during
the physical examination, did not use any orthoses, and no
DTRs could be obtained from the lower extremity. A
Babinski flexor was detected. Romberg's finding was
positive. Passive ROM values of the lower extremity were
within the normal range.

According to the Medical Research Council's (MRC)
scale, hip flexion strength was 4, knee flexion strength was
3, and foot dorsi-plantar flexion strength was 3. During the
evaluations carried out based on Bilateral Modified
Ashworth Scale (MAS), the lower extremity spasticity in the
right hip was found as 3 in the knee and 2 in the ankle, and
as 3 in the knee and 2 in the ankle in the left hip. The ankle
clonus was grade 2 on both sides as per the Tardieu Scale.

The patient was included in a rehabilitation program
consisting of 45 sessions of 60 minutes on a daily basis.
Balance exercises, strengthening exercises and stretching
exercises for the related muscles were performed in each
session during the entire rehabilitation to treat the patient's
primary complaint, which is gait disorder. Robot-assisted
gait training (RAGT) was added to these traditional FTR
practices. RAGT was applied for 5 days a week in 20
sessions of 40 minutes.

The gait robot-controlled all lower extremity joint
movements, allowing the patient to walk on a treadmill in the
normal walking cycle. During the exercise, the bodyweight
support provided by the robot was gradually decreased, and
the patient walked on the treadmill by his own weight.

Clinical and functional evaluations were made before and
after the treatment. Muscle strength was measured using
MR, MAS for spasticity, as well as 6-minute walking test (6
MWT), 10-meter walking test, timed up and go (TUG), and
Berg balance scale (BBS) within the functional ambulation
category among these evaluations.

While lower extremity bilateral muscle strength did not
change for hip and ankle, knee muscle strength increased
from 3 to 4. 6MWT increased from 340m to 372m. The 10-
meter walk test decreased from 25 sec to 19 sec. TUG
decreased from 15 to 11. The BBS score increased from 52
to 59.

The evaluation in the functional ambulation category was
the same as the one before the treatment.

DISCUSSION

Our patient showed a functional improvement compared to
the combined rehabilitation (traditional FTR + RAGT)
program that we implemented prior to the treatment. The
patient could now walk safer and faster.
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RAGT can contribute to FTR in parameters, such as
improving the gait and balance, reducing spasticity, and
increasing muscle strength.

This combined rehabilitation approach can contribute to
treatment in gait problems associated with various
neurological disorders. In a study conducted in patients who
had a stroke, it was reported that robotic rehabilitation
increased the gait speed and endurance but did not make any
contributions in independent gait. Moreover, the robotic
rehabilitation practice was reported to be ineffective when
applied in less than 3 sessions in a week. Therefore, we
planned the rehabilitation program as 5 sessions per week

).

RAGT can make contributions to the treatment by
causing an increase in the neuroplasty in the spinal and
supraspinal control pathways of the gait. In this context,
robotic treatment can be used to treat the symptoms of gait
disorders that occur in chronic spinal court injuries and after
a stroke. It can also increase muscle strength, gait ability, and
balance parameters (6, 7).

In a study comparing traditional FTR applications and
robot-assisted gait training in ataxic patients, the GATR was
reported to be as effective as traditional FTR applications

).

In another study investigating the role of GATR and
tDCS in FA rehabilitation, it was reported that there was a
significant increase in motor functions and gait pattern
according to the Ataxia assessment scale (SARA) in patients,
who underwent tDCS and GATR simultaneously (9).

Nielsen et al. reported that RAGT is effective in ataxia-
induced walking problems that occur after a brain injury
(10).

Strud et al. investigated the efficacy of the Lokomat in
multiple sclerosis (MS)-related gait and balance disorder and
reported an increase in endurance, along with an
improvement in spatiotemporal gait pattern (11).

Although different information is available in the
literature about RAGT, it was reported that it could be
applied in walking problems induced by many neurological
diseases, but the effectiveness of the Lokomat therapy and
its contribution to treatment compared to other treatment
methods are not fully clear at the moment.

More specific studies with large populations are needed
to demonstrate the effectiveness of RAGT in different
disorders, such as FA.

Following the combined treatment (RAGT + traditional
FTR) applied to our patient, who was the subject of this
study, progress was achieved in terms of function
evaluations. In this context, RAGT can make contributions

to the improvement of gait and balance, and to the FTR
applications for spasticity reduction and muscle strength
increase.
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