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Abstract

Purpose. To evaluate the effect of physiotherapy on ataxia and functional capacity in an individual with Kinsbourne syndrome.
Methods. A case study of a 25-year-old male diagnosed with Kinsbourne syndrome undergoing a physiotherapy program in
an in-hospital environment for 4 weeks, 5 times a week, with 40-minute sessions.
Results. The results in the Scale for the assessment and rating of ataxia (SARA) score decreased significantly after the physiotherapeutic intervention, revealing a significant reduction of ataxia symptoms. The Functional Independence Measure (FIM)
scores differed between the pre- and post-physiotherapeutic intervention, with improvement in the activities of the self-care
domain and transfers.
Conclusions. The study showed that after physiotherapy, the patient with Kinsbourne syndrome improved his functional capacity and ataxia pattern, suggesting that a physiotherapy intervention may improve coordination and activities of daily living
in people with this rare disease.
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Introduction
Kinsbourne syndrome, also known as opsoclonus-myoclonus-cerebellar ataxia syndrome, described in 1962 by Marcel
Kinsbourne, is a rare autoimmune neurological disease that
begins in childhood (usually at the age of 18 months) or in
adult life [1, 2]. The disease is characterized by acute or subacute onset of axial and appendicular cerebellar ataxia, rapid
and multidirectional eye movements (opsoclonus), myoclonus
jerks, irritability, sleep disturbance, and other behavioural
changes [3, 4]. The myoclonus can affect the trunk, limbs
(entirely or partially), or facial muscles [1, 2].
Etiologically, there have been identified idiopathic cases,
as well as those associated with viral infections, autoimmune
diseases, and, in 50% of patients, occult neuroblastoma [4].
Some infectious agents involved in this syndrome are Epstein-Barr virus (EBV), enteroviruses (e.g. poliovirus, coxsackievirus), mumps virus, Salmonella, Mycobacterium tuberculosis, Rickettsia, and Plasmodium. Neuroblastoma is
the tumour most commonly associated with Kinsbourne syndrome in children; Kinsbourne syndrome may be present in
2–7% of neuroblastoma cases [2, 5].
The mainstay of treatment has traditionally consisted in
corticosteroids. A variety of other immunosuppressive treatments have been used, typically in combination with corticosteroids, such as intravenous immunoglobulin (IVIG), cyclophosphamide, cyclosporine, azathioprine, or plasmapheresis
[4, 6]. While the symptoms of the disease usually improve with
treatment, a relapsing course is common and long-term
neurological sequelae are reported in up to 80% of patients.
This includes impairment in motor, cognitive, language, and/
or behavioural function [3].

As no pharmacologic treatment is available for ataxia dysfunctions, physiotherapeutic intervention currently presents
the only therapy to improve them [7]. The benefit of physiotherapeutic intervention is under dispute for patients with
degenerative ataxia since the cerebellum is known to play
an important role in the generation and adaptation of appropriate patterns of limb movements and dynamic control of
balance [8–10]. In a systematic review by Milne et al. [11],
evaluating rehabilitation interventions for individuals with
genetic degenerative ataxia, 5 randomized controlled trials
with 292 participants were included. The rehabilitation interventions involved coordination and balance training, multifaceted inpatient rehabilitation, a cycling regime, balance exercises with technology-assisted biofeedback, respiratory
muscle training, and treadmill training. The authors concluded
that there was consistent evidence that rehabilitation improved
function, mobility, ataxia, and balance in genetic degenerative ataxia.
Recent clinical trials performed with ataxic individuals indicated a significant improvement in functional capabilities, such
as self-care or several aspects of gait (like velocity, lateral sway,
and intra-limb coordination), and in ataxia symptoms (reduced
body sway while sitting and improved posture control mechanisms) after rehabilitation programs [7, 12–14].
However, because Kinsbourne syndrome is a rare disease, implementing rehabilitation is limited owing to lack of
evidence supporting its efficacy. In order to help further clarify
the physiotherapeutic treatment approach to subjects with
Kinsborune syndrome, this study evaluates the response to
physiotherapy in a patient diagnosed with Kinsbourne syndrome.
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Subjects and methods
This single-blind case report refers to a young male, aged
25 years, diagnosed with Kinsbourne syndrome. The physio
therapeutic diagnosis was neuromuscular changes leading
to axial cerebellar ataxia (cervical and scapular girdle), incoordination of upper and lower limbs (dysdiadochokinesia
and dysmetria), and dependence in activities of daily life (ADL).
The patient underwent physiotherapy in an in-hospital environment for 4 weeks, 5 times a week. Each session lasted
40 minutes and the treatment applied was based on coordination training, functional activities, and muscle strengthening.
The main strategy of the physiotherapeutic intervention
was to activate the mechanisms of balance control and multijoint coordination. Furthermore, the intervention trained the
patient ability to select and use visual, somatosensory, and
vestibular inputs to preserve and retrain the capability for reacting to unforeseen situations and for avoiding falls as efficiently as possible. The exercises included the following categories: (1) static balance, e.g. standing on 1 leg; (2) dynamic
balance, e.g. sidesteps, climbing stairs; (3) whole-body movements to train trunk-limb coordination; (4) movements to train
upper and lower limb coordination, physical therapist-facilitated movements of the upper and lower limb; (5) manual role
activities that required coordination with postural control;
these involved facilitated or independent performance of scapular movements, as well as rotational control; (6) strengthening, performed in the standing, sitting, or lying position and
focused on the upper limb, lower limb, or trunk muscles; rubber resistant bands and anti-gravity strengthening, such as
calf raises and facilitated movement, were options; the patient performed 2–3 sets of 8–10 repetitions, with the intensity level suitable to ensure correct movement patterns and
appropriate eccentric control.
The assessment was performed by an evaluator blinded for the purpose of the study, with the Scale for the assessment and rating of ataxia (SARA) and Functional Independence Measure (FIM). The SARA scale is approved as
a valid measure of disease severity and used in degenerative cerebellar and spinocerebellar diseases, as well as in idiopathic ataxias [13–16]. The score includes 8 items: 3 items
rating gait and posture, 1 item for speech disturbances, and 4
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items for limb kinetic functions. The total score of the scale
is 40 points; the higher the score, the worse the performance
(see appendix). FIM is an instrument that evaluates the inability of patients with functional restrictions of various causes.
It quantitatively assesses the care demand of a person for
performing motor and cognitive ADLs, and contains the total of 18 items. Higher FIM scores indicate patients who have
a higher level of independence and require less assistance.
The 18 items constitute the total score, which ranges from
18 to 126 [17, 18].

Ethical approval

The research related to human use has been complied with
all the relevant national regulations and institutional policies,
has followed the tenets of the Declaration of Helsinki, and has
been approved by the authors’ institutional review board or
an equivalent committee.

Informed consent

Informed consent has been obtained from the individual
included in this study.

Results
The SARA score decreased significantly (27% in total)
after the physiotherapeutic intervention, revealing a significant reduction of ataxia symptoms. FIM scores differed between the pre- and post-physiotherapeutic intervention measurements by 16.6%. The activities of the self-care domain,
which depend more on the use of arms, were considerably
improved, as were transfers, depending on the use of both
arms and legs. The low scores for gait and stairs reflect difficulties bound not only with incoordination and ataxia but
also with muscle strength and postural balance. The changes
in the individual FIM items and SARA scores are reflected in
Table 1 and Figures 1 and 2.

Discussion
In this study, we investigated the related changes in the
severity of cerebellar ataxia and disability in ADLs. The combination of the motor manifestations observed in Kinsbourne

BP – before physiotherapeutic intervention, AP – after physiotherapeutic intervention
Figure 1. Values of the scores in the Scale for the assessment and rating of ataxia before and after physiotherapeutic intervention
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Table 1. Comparison of the total scores of the SARA and FIM
scales before and after physiotherapeutic intervention

Before
physiotherapy

After
physiotherapy

Total SARA score

31

20

Total FIM score

48

69

SARA – Scale for the assessment and rating of ataxia
FIM – Functional Independence Measure

BP – before physiotherapeutic intervention
AP – after physiotherapeutic intervention
Figure 2. Values of the Functional Independence Measure scores
before and after physiotherapeutic intervention

syndrome results in the individual’s physical incapacity for
ambulation or sitting, accompanied by irritability and loss of
acquired skills [3].
The rehabilitation program in the described case comprised physical therapy aimed at improving balance, multijoint coordination, and postural control, as well as preventing
falls. The patient was also motivated to employ his ability to
select and use visual, somatosensory, and vestibular inputs.
Compared with the scores before the physiotherapy program, the ones following intervention turned out indicative
of clinical improvement. Although the SARA scale does not
establish the cut-off value for clinically important changes,
the results of the study reveal a significant improvement in
motor performance and reduction of ataxia symptoms measured by the SARA clinical scale after the rehabilitation program. The training focused specifically on coordination, increasing motor performance, and reducing ataxia symptoms,
enabling the patient to achieve personally meaningful goals
in everyday life.
The activities in the mobility subscale of FIM, dependent
on the use of legs, were most severely affected. However,
those of the self-care domain, which depend more on the use
of upper limbs, were considerably improved, as were transfers, depending on the use of both arms and legs.
The rehabilitation program involved strengthening, and
the duration of 4 weeks promoted benefits that helped the
patient improve some functional aspects, such as gait, static
posture control, and sitting. In addition, the intensity of the
strengthening exercises, which was reduced to ensure a correct movement technique, may have been favourable for
those gains.

Limitations

30

There are some limitations of this study, making it difficult to draw definite conclusions. The first limitation relates
to the study design: we focused only on one patient, who
received physiotherapy in hospital, which restricts generalization. Secondly, one has to remember that patients with
more severe impairments are usually not able to perform
most of the exercises. Thus, further studies are needed to
examine whether patients with more severe impairments,
in hospital or in an outpatient setting, would also benefit from
a physiotherapeutic intervention (adjusted to their dysfunction,
e.g. focused on arm movements) or whether the capacity to
improve motor performance relies on a specific level of residual cerebellar integrity. Thirdly, the patient described in the

paper was not followed up after the 4-week physiotherapy
program, so it is not known if the effects obtained in the study
persisted in the long-term observation.

Conclusions
The findings of the study provide evidence to suggest that
rehabilitation can improve the health, well-being, and motor
function in individuals with Kinsbourne syndrome.
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Appendix. Scale for the assessment and rating of ataxia
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