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Abstract: Background: Rehabilitation interventions are rarely utilized as an alternative or adjunct therapy for
focal dystonias. Reasons for limited utilization are unknown, but lack of conclusive evidence of effectiveness
is likely a crucial factor.

Methods and Findings: The purpose of this systematic review was to determine the level of evidence for
rehabilitation interventions in focal dystonias. Rehabilitation interventions were classified based upon the
underlying theoretical basis of different approaches, and the strength of evidence for each category was
evaluated to identify gaps in the field. Prospective studies using rehabilitation methods in cervical, hand, and
foot dystonia were reviewed. The key elements of treatments tested were identified and studies were grouped
into six categories based on the theoretical basis of the intervention: (1) movement practice, (2) training with
constraint, (3) sensory reorganization, (4) normalization of muscle activity with external techniques, (5)
neuromodulation with training, and (6) compensatory strategies. Quality of the body of evidence ranged from
very low-to-low according to the grades of recommendation, assessment, development, and evaluation
(GRADE). Despite inconclusive evidence for these rehabilitation approaches, data suggest that intensive
movement practice and neuromodulation combined with motor training should be further explored.
Conclusions: This systematic review presents a novel approach to classify studies of rehabilitation in focal
dystonias based on the theoretical basis of intervention. The proposed classification system will move toward
a unified theoretical understanding of rehabilitation interventions in dystonia. Moreover, it will help provide
recommendations for clinical applications and future investigations.

Dystonia, the third most common movement disorder,’ consists
of a group of conditions characterized by involuntary patterned
movements and abnormal posturing. Dystonia can aftect virtu-
ally any skeletal muscle and be generalized, segmental, or focal
depending on the number of body parts aftected. Most patients
referred to rehabilitation have focal dystonia affecting the neck,
hand, or foot. The prevalence of all focal dystonias combined
ranges from 3.8 to 177 per 100,000 persons,” but the rates are
likely underestimated due to difficulty with diagnosis. The

etiology and pathogenesis of focal dystonias remain unknown,
although studies have suggested that the dysfunction may be
due to alterations in neuroplasticity, inhibition, and integration
within sensorimotor networks.”

There is significant disability associated with focal dystonia
due to pain and impairment, reduction in participation of activ-
ities of daily living (ADLs), and employment problems.”” Sev-
eral studies report that the burden of focal dystonia often

extends beyond the motor symptoms, with problems such as
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loss of self-confidence and independence, depression, social

5.6
> The current standard care

withdrawal, insomnia, and fatigue.
for focal dystonia consists almost exclusively of botulinum neu-
rotoxin (BoNT) injections, which temporarily inhibit acetyl-
choline release at the neuromuscular junction of the injected
musculature. However, BoNT 1is not eftective for all patients
and its effects usually wear off around 8-12 weeks.>” If BONT
is not an option, either because of lack of response, desire to
avoid toxin, or expense, other available interventions include
anticholinergic drugs and deep brain stimulation, but not all
patients are eligible or can tolerate these treatments.

The impairments of focal dystonias are well within the scope
of rehabilitation practice, yet these interventions are rarely uti-
lized as an alternative or adjunct to standard care. Rate of utiliza-
tion varies widely worldwide. In the United States, few therapists
regularly see patients with dystonia in their clinical practice. In a
survey in 24 European countries, rehabilitation was easily accessi-
ble in only half of the countries surveyed.® In Sweden, where
physical therapy is more commonly used in the management of
cervical dystonia, it is the second most effective intervention after
BoNT according to patients.” People with cervical dystonia have
reported physical therapy to be one of the most effective adjunct
therapies to standard care, but only 31% of patients have ever

5 - .
The reasons for under-utilization are

received rehabilitation.
unknown, but lack of definitive evidence of effectiveness is likely
a crucial factor. Current implementation of rehabilitation treat-
ments in focal dystonia is also hampered by lack of understanding
of many therapists regarding the etiology and pathophysiology of
the disorder, including awareness that some rehabilitation inter-
ventions may worsen the condition.

Advances in the field of dystonia rehabilitation will only
occur if efficacy for treatment is demonstrated. Thus, a compre-
hensive review of available evidence is needed. Prior systematic
reviews addressed non-pharmacological treatments delineated by

10-12 . 1:
Here we focus instead on rehabilita-

type of focal dystonia.
tion approaches independent of dystonia type, with the aim of
identifying commonalities in interventions for all focal dystonias.
Specifically, the goal of this systematic review was to categorize
rehabilitation interventions based upon the common underlying
theoretical basis of different approaches, and evaluate the
strength of the evidence for each category of intervention. By
grouping different studies with similar theoretical basis for the
intervention employed, we propose a classification system for
rehabilitation approaches in focal dystonia which will help to
set future directions for clinical applications and research.

Methods
Search Strategy

Using Medline and Web of Science databases, we searched for stud-
ies published in English between 01 January 1996 and 01 December
2016. For both databases, the search terms included the following:

(1)(dystonia OR focal dystonia OR musician’s dystonia OR

writer’s  cramp  OR  spasmodic  torticollis) ~ AND

238 MOVEMENT DISORDERS CLINICAL PRACTICE 2018; 5(3): 237-245. doi: 10.1002/mdc3.12574

(rehabilitation OR' physical therapy OR occupational ther-
apy OR exercise)

(2)(dystonia OR' focal dystonia OR musician’s dystonia OR
writer’s cramp OR' spasmodic torticollis) AND (rehabilita-
tion OR physical therapy OR  occupational therapy OR
exercise) AND neuromodulation

Review Process, Selection
Criteria, and Methodological
Quality

The titles of publications retrieved through the search described
above were initially screened for relevance by one of the authors.
Then, two reviewers screened the abstracts of selected studies for
suitability. Inclusion criteria consisted of: (1) studies of focal dys-
tonia types that are within realm of rehabilitation (i.e., cervical,
hand and foot dystonias); (2) use of intervention methods within
the expertise of rehabilitation professionals (i.e., non-pharmacolo-
gical, non-surgical) or studies testing neuromodulation combined
with motor training; (3) prospective studies. Exclusion criteria
consisted of: (1) studies of blepharospasm, laryngeal, oromandibu-
lar, axial, segmental or generalized dystonia; (2) studies in which
the primary goal was not to test an intervention but rather to test
the mechanism of a specific method or disease mechanism; (3)
single session interventions; (4) neuromodulation studies without
motor training; (5) studies in children; (6) observational and ret-
rospective studies; (7) reviews, editorials, commentaries or expert
opinion; (8) conference proceedings and abstracts; or (9) articles
with unclear methods or results.

Next, two independent reviewers were assigned each article
to determine the study’s characteristics and rate its overall qual-
ity. When necessary, the authors of a publication were con-
tacted to clarify descriptions of methods or results. Final
inclusion of a publication in the systematic review was based on
the agreement of at least two reviewers using the inclusion and
exclusion criteria.

Following review, the key elements of treatment were iden-
tified so that studies with similar intervention approaches could
be grouped together. The key factor for grouping studies was
the theoretical basis or the primary premise of the intervention
tested. It is worth noting that many studies employed a variety
of strategies, making classification difficult. In such cases, selec-
tion was based on the reviewers’ assessment of the basis for the
primary intervention used. Six categories of intervention
approaches were identified, based on the key component of the
interventions (Figure 1, Supplement 1).

Each category of intervention was rated according to the
Grades of Recommendation, Assessment, Development and
Evaluation (GRADE) approach which is used to rate the overall
quality of evidence and strength of recommendations of studies

1314 The quality of evidence

using similar intervention methods.
indicates the confidence level that an estimate of effect is cor-
rect, while the strength of a recommendation indicates how

confident we can be that adherence to the recommendation
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Categories of Intervention Approaches

Movement Practice

Intensive motor practice and training to recover

voluntary control of the affected body part

Constraining compensatory movements in

Training with Constraint | unaffected joints during motor training to

Sensory Reorganization

Normalization of Muscle Activity
with External Techniques

support improvements in motor performance

Focus on reorganization of the cortical sensory
map to induce motor improvements

Application of external methods (active or
passive) to normalize muscle activity levels and
regain function

Use of neuromodulation methods combined
Neuromodulation with Training [REERT]) &l CR R @RS @iz:1)1iiag

and recover voluntary control

Use of compensatory or new movement
Compensatory Strategies | strategies to replace the abnormal motor
program and improve motor function

FIG. 1. Classification of rehabilitation approaches into categories based on the theoretical basis of interventions.

TABLE 1 Levels of Body of Evidence Based on the GRADE

Approach
Study methods Quality Description
rating
Randomized trials or High Further research is
double-upgraded unlikely to change
observational confidence in the
studies estimate of effect

Moderate Further research is
likely to have
important impact in
confidence in the
estimate of effect
and may change the
estimate

Downgraded randomized
trials or upgraded
observational
studies

Further research is
very likely to have
important impact in
confidence in the
estimate of effect
and is likely to
change the estimate

Observational studies Low
or double-
downgraded
randomized trials

Case series/case
reports, triple-
downgraded
randomized trials,
or downgraded
observational
studies

Very low Any estimate of effect
is very uncertain

GRADE: Grades of Recommendation, Assessment, Development
and Evaluation. Modified from Atkins, Best' and Guyatt, Oxman

will do more good than harm." Using the GRADE approach,
the overall quality of each category of rehabilitation interven-
tion was classified as high, moderate, low or very low based on

the guidelines outlined in Tables 1 and 2. To evaluate each

category, the design, quality, consistency, and directness of each
study were considered.

Results

Overview

The search revealed 1207 publications. Of these, 59 were
reviewed by at least two reviewers to determine eligibility and 45
were included in the final review (Figure 2). A variety of study
designs were employed in the studies selected, including random-
ized controlled trials (n = 8), quasi-experimental studies (n = 5),
single subject design studies (n = 4), case series (n = 21), and case
reports (n = 7). Most studies investigated isolated focal dystonia
of adult onset aftecting the hand (n = 36) or neck (n = 9), while

there was only one publication on foot dystonia.

Intervention Approaches for
Rehabilitation of Focal Dystonias

Despite the variety of treatments tested in focal dystonias, com-
mon themes emerged from the different interventions reviewed,
and six categories of approaches were identified (Supplement 1).
Information regarding the studies included in each category is
provided below. Of note, statistically significant beneficial
effects reported are described as “significant improvements,”
while qualitative improvements not tested for statistical signifi-

cance were described as “improvements.”

Category 1: Movement Practice. Almost all studies incorporated

movement practice as a component of the intervention;
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TABLE 2 Criteria for Downgrading or Upgrading Grade of Evidence

Downgrade

Upgrade

(1) Serious (-1) or very serious
(-2) limitation to study quality

(2) Important inconsistency (-1),
i.e., estimate of effects
across studies is not con-
sistent

(3) Some (-1) or major (-2)
uncertainty about direct-
ness (defined as the extent
to which the people, inter-
ventions, and outcome
measures are similar to
those of interest)

(4) Imprecise or sparse data
(-1)

(5) High probability of report-
ing bias (-1)

(1) Strong evidence of associ-
ation based on consistent
evidence from two or more
observational studies, with
no plausible confounders
(+1)

(2) Very strong evidence of
association based on
direct evidence with no
major threats of validity
(+2)

(3) Evidence of a dose-
response gradient (+1)

(4) Significant effects or no
spurious effects reported
despite all plausible con-
founders (+1)

(5) Large magnitude of effect
(+1)

Numbers in parentheses represent decrease or increase of quality
of evidence level. Modified from Atkins, Best'® and Guyatt, Oxman."”

however, to be included in this category, the essential element
of the treatment must have been intensive motor training, with
or without supervision (n = 12). Movement practice as an
intervention for focal dystonias was explored with a variety of
methods. Task-specific motor training was employed most often

16-19
to promote

in writer’s cramp'® and musician’s dystonia
proper body alignment and prevent dystonic patterns during
motor performance. In cervical dystonia, all investigations tested
movement practice-based interventions combined with other
methods, such as strengthening of antagonistic muscles, postural
reeducation, motor learning exercises, relaxation, stretching,
massage, and functional electrical stimulation (FES).?*2*
Opverall, studies reported positive effects with movement prac-
tice. Significant improvements were observed in scales of disease
severity, quality of life, and motor performance.’>'”'®22% [n
focal hand dystonia, significant improvements were also detected
in somatosensory temporal discrimination threshold and handwrit-
ing kinematics."® In cervical dystonia, two randomized controlled
trials reported no significant differences between specialized physi-
cal therapy and control interventions (relaxation or home-based
exercise program), even though both groups tended to show

. 2123
improvements over baseline.

Similarly, there were no signifi-
cant differences between task-specific training and general motor
practice for focal hand dystonia; significant benefits were induced
by both interventions."® Investigations that compared the effects
of BoNT alone with BoNT combined with rehabilitation based
primarily on movement practice reported significantly lower dose
and longer effects of BONT? or significant improvements in pain,
ADLs, and physical and mental health.** A case study also
reported decreased BoNT dose after a rehabilitation program
based on intensive motor practice.”® The remaining studies in this
category reported qualitative improvements in motor perfor-

121,22,26

mance, pain, and quality of life in cervica or musician’s

dystonia.'® The GRADE level for this category was rated as low.

240 MOVEMENT DISORDERS CLINICAL PRACTICE 2018; 5(3): 237-245. doi: 10.1002/mdc3.12574

Category 2: Training with Constraint. Interventions in this cat-
egory were based on intensive motor training with the affected
body part while unaffected joints were constrained to avoid
compensatory movements (1 = 7). This approach was tested
exclusively in focal hand dystonia.

The term “sensorimotor retuning” has been used to describe
an intervention involving immobilization by splint(s) of one or
more unaffected digits.”” The dystonic finger was trained with
repetitive exercises in coordination with one or more of the

5

other digits. “Sensorimotor retuning” has been primarily

explored in the treatment of musician’s dystonia, either as the

: - ..28-30 :
Ol’lly intervention or 1m

31,32

combination with  other

approaches. One study in writer’s cramp adapted this
method to handwriting training.”

Training with constraint produced significant improvements
in movement smoothness, speed, handwriting kinematics, and
scales of motor performance and disease severity in focal hand

dystonia.”’ 2?1 Qualitative improvements in musical perfor-
mance also were reported.”® The GRADE level for this cate-

gory was rated as very low.

Category 3: Sensory Reorganization. Studies in this category
have focused either on intensive sensory training or sensory
deprivation to promote somatosensory reorganization and subse-
quent motor improvement in the dystonic body part in people
with focal hand dystonia (n = 8). This premise is based mainly
on studies suggesting impaired sensory integration and decreased
inhibitory mechanisms in the motor cortex of people with dys-

>3 Prolonged immobilization of the affected hand and

tonia.
forearm was employed to induce inactivity dependent changes
in sensorimotor areas in the brain.>>?® Another approach used
intensive Braille training to increase sensory discrimination of

37,38 In 39,40

the fingers. sensory discriminative training and

1,42
P42 the treatment was

“learning-based sensorimotor training,
based on intensive sensory training of the affected hand com-
bined with motor training, relaxation, mobilization, postural
training, fitness exercises, and memory training.

Prolonged immobilization was associated with transient side
effects and variable outcomes in writer’s cramp and musician’s

35,36 . L .
In contrast, studies employing intensive sensory

dystonia.
training reported significant improvements in disease severity,
sensory discrimination, hand strength, and function in focal
hand dystonia.>” ** The GRADE level for this category was

rated as very low.

Category 4: Normalization of Muscle Activity with External
Techniques. In some sense, all interventions for focal dystonias
are aimed at normalizing muscle activity to improve motor
function. However, the interventions in this category focused
primarily on controlling muscle activation levels using external
methods or devices (n = 9). Active approaches for normalization
of muscle activity utilized primarily active participation by the
patient. Active approaches included biofeedback through various
methods such as visual, auditory, electromyography (EMG), or
(EEG) readings.“f%

electroencephalography Alternatively,
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FIG. 2. Flow diagram of screening and identification process of the studies reviewed.

passive methods were considered those in which the primary
component of the intervention was the introduction of an
externally applied stimulus with little or no emphasis on patient
participation. Examples of passive methods included vibration,
transcutaneous nerve stimulation (TENS), FES, extracorporeal
shock wave therapy, and kinesiotape.*’ >

Interventions based on external methods generally reported
mild, but significant, improvements in handwriting (writing
time and subjective scales of performance) and disease severity

45,47,48

in individuals with writer’s cramp. Qualitative analyses

also suggested beneficial effects in writing"** EMG ampli-

46 o
’ Use of kinesiotape over

tude,* and discomfort and pain.
affected muscles, a passive method for muscle activity normal-
ization, led to significant decrease in pain and somatosensory
temporal discrimination threshold in comparison to sham tape
in cervical and focal hand dystonia.® Extracorporeal shock
wave therapy over aftected muscles resulted in qualitative
improvements in disease severity measured with clinical scales
for musician’s and focal hand dystonia.” In the only study of

foot dystonia, a 20% improvement was observed in the 6-

minute walk test after FES of the peroneal nerve.51 The
GRADE level for this category was rated as very low.

Category 5: Neuromodulation with Training. Studies in this cat-
egory tested some modality of motor training paired with neu-
romodulation methods (n =5), such as transcranial direct
current stimulation (tDCS),>* > repetitive transcranial magnetic
stimulation (rTMS),>® or intermittent theta burst stimulation
(iTBS).>® Stimulation sites tested included the premotor cor-
tex,>” primary motor cortex,”?>* and the cerebellum.>®

All studies in this category tested a control condition, either
by including healthy participants, testing of sham or difterent
stimulation polarities, or comparing neuromodulation with ver-
sus, without training. However, there was a large variability
between studies in terms of stimulation parameters, type of
motor training tested, and duration of intervention. Overall,
significant improvements in musical performance, sensory dis-
crimination, dystonia severity, and emotional well-being were
observed after motor training combined with neuromodulation

in focal hand dystonia.>*> In musician’s dystonia, better
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outcomes were reported for cathodal stimulation in comparison

52,53 . . 54
>>>? and for real stimulation versus sham.”

to other conditions,
Comparison between tDCS with and without training revealed
that tDCS alone is not effective for improving motor perfor-

53 -
No differences were observed

mance in musician’s dystonia.
between rTMS followed by sensorimotor training in compar-
ison to rTMS followed by massage and stretching in focal hand
dystonia.> In the only study of cervical dystonia in this cate-
gory, neck motor training after real iTBS induced significant
improvements in pain, quality of life, and hand dexterity in
comparison to sham.>® The GRADE level for this category was

rated as low.

Category 6: Compensatory Strategies. A few studies in writer’s
cramp explored the development of compensatory movement
strategies with the use of a new writing technique, splinting
and/or a writing device to induce changes in handwriting tech-
nique (n = 4).>”"% Although splinting or writing devices could
be considered an external method (as used in studies included
in Category 4), the use of devices in this category was not
intended to normalize the level of muscle activity per se but
rather to facilitate development of the compensatory strategy.
Moreover, different than interventions focused on movement
practice, the goal was to develop a different movement strategy
to compensate for the dystonic impairment.

A small number of studies focused on training with compen-
satory strategies. Significant improvements in handwriting kine-
matics, writing quality, comfort, and disease severity were
reported.”® * However, handwriting kinematics did not match
healthy individuals after an intervention based on practicing a
new writing technique.”® The GRADE level for this category
was rated as very low.

Quality of Evidence

The overall quality of each category of rehabilitation approach
ranged from very low (categories 2, 3, 4, 6)-to-low (categories
1 and 5) based on the GRADE system due to the study limi-
tations identified. Study limitations included: small sample
sizes, many case series or reports, lack of proper control con-
ditions, lack of objective measures, lack of blinding or ran-
domization, heterogeneity of participants’ characteristics in the
same study, variable duration of intervention, variability in the
treatment received by patients in the same study, and use of
combined approaches without prior testing of isolated effects
of each method. Considering the low rating for the categories
of intervention, analysis of the strength of clinical recom-
mendations, as suggested by the GRADE approach, was not
conducted.

Discussion

This systematic review is the first to classify rehabilitation stud-
ies in focal dystonias based on the theoretical basis of the inter-
ventions to help to bring together seemingly diverse approaches
for improved comparison across studies. Articles published in

242 MOVEMENT DISORDERS CLINICAL PRACTICE 2018; 5(3): 237-245. doi: 10.1002/mdc3.12574

the past 20 years were rigorously reviewed and organized into
six categories based on the shared scientific underpinnings for
the interventions tested. A variety of approaches and designs
were employed and most were focused on adult onset idio-
pathic and isolated dystonia of the hand or neck; the GRADE
level for each category ranged from very low-to-low. Despite a
lack of high-level evidence, our assessment suggests that inten-
sive movement practice and neuromodulation combined with

motor training should be further explored.

Benefit of a Classification
System

Rehabilitation studies in focal dystonia have used diverse treat-
ment approaches making it difficult to determine if rehabilita-
tion is effective. In defense of this diversity, the
pathophysiology of the disorder is not well understood and
therefore, experiments have been exploratory or Phase II trials,
often driven by symptoms or based on hypothesized scientific
underpinnings. However, when considered together, common
themes emerge. This supports the organization of studies in dys-
tonia rehabilitation into categories based on the theoretical basis
of the interventions tested, even if diverse techniques were
employed. For example, studies in Category 1 tested interven-
tions based on intensive movement training to promote
improved motor control of affected muscles, such as the use of

16-19
In contrast,

task-specific training in musician’s dystonia.
studies in Category 4 focused on improving motor performance
by using external techniques such as biofeedback to facilitate

43-46 oo
> Therefore, albeit simi-

the normalization of muscle activity.
lar, the key component of each category is distinct (i.e., move-
ment practice vs. use of biofeedback). Ultilization of the
proposed classification system allows improved comparison
between studies, invites further exploration for the strongest
evidence, and allows future meta-analyses. Finally, statement of
a study’s theoretical basis and identification of the intervention
category within the classification will promote a hypothesis-dri-
ven approach, which is essential for progress in the field. It is
important to note that classification revisions will likely be
needed as new rehabilitation studies are completed and new cat-
egories may be created to accommodate investigations based on
a premise not yet included in the current classification.

Limitations, Challenges and
Recommendations for
Rehabilitation in Focal Dystonia

Many of the studies reviewed had methodological limitations,
reducing the overall strength of the evidence for each category.
However, some methodological issues observed are difficult to
overcome since they are typical of investigations of rare disor-
ders such as dystonia, or represent limitations common to reha-
bilitation studies in general.

The most frequent limitation observed in the studies
reviewed was small sample sizes. Given that each type of focal

dystonia is rare and rehabilitation interventions often require
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multiple sessions or extensive time commitment, recruiting a
statistically appropriate number of persons to participate in a
lengthy study can be challenging. Several options exist to over-
come this challenge. For example, rigorous single-subject
designs with multiple baselines, blinding, and randomization are
a solution for overcoming small sample sizes in heterogeneous
and rare disorders such as dystonia because they allow testing
for both between-subjects and within-subject effects which are
often masked by group level statistics.®""®> Crossover designs are
another suitable option for small samples, since each person
receives both the experimental and the control interventions.
However, carryover effects and appropriate length of the wash-
out period must be carefully considered, especially in rehabilita-
tion.>> Collective efforts such as multicenter investigations help
increase patient numbers but consistency of treatment methods
across different centers must be assured. Importantly, while
there is disadvantage in terms of statistical power, well-designed
small sample investigations help determine which interventions
have the most potential to advance to the next level of scientific
inquiry, identify key outcome measures, and can help to guide
clinical practice.

Other limitations observed represent common challenges
faced by rehabilitation investigations in general. One common
limitation was lack of proper control conditions. Primarily,
there is no placebo substitute for rehabilitation (i.e., sugar pill).
Some studies have used alternative interventions as a control
condition, such as stretching, massage, educational sessions, or
home exercises, based on their hypothesized lack of efti-

20,21,24,55
cacy.

However, these methods lack similarity with the
experimental treatments tested and may have produced a true
benefit in the dystonia. The vital issue for designing the control
condition in a rehabilitation study is to isolate the key compo-
nent of the experimental intervention and keep all other aspects
as similar as possible to allow statements about efficacy.

Another common challenge in rehabilitation research is
determining whether the intervention should be individualized
to each patient or standardized. Clinically, rehabilitation treat-
ments are tailored to each patient’s impairments and goals to
increase motivation and compliance. It is known that functional
improvements in chronic disorders are highly influenced by
patient engagement, therefore, individualized interventions
should be allowed in rehabilitation studies to some extent.
Some studies reviewed employed individualized therapy.?*?'*"
And, while this is laudable and practical, clinical guidelines must
be included to allow for replication and transfer into clinical
practice. Furthermore, considering that dystonia is a heteroge-
neous disorder and individuals may respond differently to the
same treatment, within-subject or sub-group analyses this infor-
mation should be reported to help identify which patient char-
acteristics may predict favorable response.

A current issue for rehabilitation research in focal dystonia is
a lack of standardized and validated outcome measures to deter-
mine functional ability or activity. There is also a need for more
objective and specific assessment tools for measuring changes in
disease status. For these reasons, many rehabilitation studies used
custom assessment scales to quantify subjective impressions of

motor performance or improvements; however, custom scales
hamper comparisons across different studies and replication by
other investigations. If tools have not been developed specifi-
cally for a given symptom or outcome, validated scales for
assessment of subjective impressions should be used, such as the
visual analogue scale, global rating of change and goal attain-

63.6
ment scale.

* Effect sizes, minimal clinically important differ-
ence and minimal detectable changes should also be established
for typical measures to allow determination of the clinical sig-

63,64 : o
Furthermore, future investigations

nificance of the findings.
should systematically explore the effects of combining BoNT
and rehabilitation since this combination is likely to be a com-
mon approach in clinical practice. The efficacy of combining
both treatments as well as changes to BoNT dose and number
of injections should be measured. Considering the theoretical
basis of the different rehabilitation approaches, interventions
based on categories 1, 2, 4, and 6 may be the most appropriate
to be combined with BoNT. Finally, future studies should
include measures that allow assessment of the possible mecha-
nisms of focal dystonia and the neurophysiological eftects of
each intervention in addition to efficacy measures to improve
understanding of the disorder and how the treatment tested
improved the condition. While the patient’s primary goal is an
important outcome, to only measure differences in one domain
limits the potential advancement of understanding of mechanism
of action or pathophysiology of the disease.

Assessments and treatment approaches of studies reviewed
were evaluated according to the International Classification of
Functioning, Disability, and Health (ICF).®> The majority of
studies used impairment-based assessments while a few evaluated
patients’ activity and participation levels. 20 2%->%41:42:43.30.53
Future studies need to assess participation and activity to fully
detect the impact of the intervention. Furthermore, virtually
every study used an impairment-based intervention. Exploration
of treatments that are aimed at improving activity and participa-
tion in addition to the impairments associated with dystonia are

needed.

Evidence Quality

The overall quality of available evidence ranged from very low-
to-low (GRADE) due to study limitations. At this time, none of’
the categories of interventions explored in focal dystonia pro-
vides conclusive evidence for effectiveness of any rehabilitation
approach. Therefore, specific recommendations for clinical

5.8.9
> and

applications are premature. However, patient report
promising findings by some well-designed studies invite further
investigation. Intensive movement practice and neuromodula-
tion combined with motor training for rehabilitation of cervical
and hand dystonias have the strongest level of evidence and
should be further explored. It is important to recognize that it
may not be possible yet for rehabilitation studies in a rare disor-
der to follow the medical model of large randomized placebo
controlled trials. As progress is made with small-scale studies and
more conclusive evidence is gathered, larger trials may be possi-
ble through a multicenter approach. Until then, efforts should
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be focused on well-designed and controlled small samples studies
to help determine which approach holds the most promise.
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