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Abstract

Objective: To provide a comprehensive overview of rehabilitation treatment strategies for focal hand
dystonia (FHD) in musicians, examining their evolution and effectiveness.

Data Sources: A systematic search of five databases, PubMed, PEDro, Cochrane Library, Trip, and
Google Scholar, to identify relevant articles on FHD rehabilitation. The last search was performed on
20 December 2023.

Methods: Inclusion criteria were applied to 190 initially identified articles, resulting in 17 articles
for review. Exclusions were made for duplicates, irrelevant titles, abstracts, and non-rehabilitation
interventions.

Results: Ten different rehabilitation approaches were identified over 20 years. While no definitive inter-
vention protocol exists, a multimodal approach is commonly recommended.

Conclusions: This scoping review underscores the diversity of rehabilitation strategies for FHD. It sug-
gests the potential of multimodal approaches, emphasizing the need for further large-scale clinical efficacy
studies.
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Introduction

Focal hand dystonia (FHD) in musicians also
known as musician’s focal dystonia or musician’s
cramp is a task-specific movement disorder character-
ized by involuntary loss of control and coordination
of finger movements during instrument playing. It is
generally painless and associated with extensive and
vigorous use of the fingers. The etiology of FHD in
musicians is still considered idiopathic but is likely
multifactorial.' The co-contraction of agonist and
antagonist hand muscles in affected musicians is asso-
ciated with inadequate reorganization of cortical
finger representation areas and reduced sensory per-
ception, resulting in temporal-spatial discrimination
anomalies. It can develop in musicians with genetic
predisposition, alterations in the basal ganglia
circuit, or after prolonged and repetitive instrument
practice, possibly associated with psychological
factors such as anxiety disorders, perfectionism, and
stress.*® Currently, the prevalence of dystonia in
musicians is estimated to be 0.2—0.5%, with guitarists,
pianists, and wind instrument players being the most
commonly affected, accounting for 70% of patients.
The onset of dysfunction rarely occurs during the
initial development of instrumental technique but typ-
ically emerges after years of instrument practice when
the musician is at the peak of their career. Affected
musicians experience a sudden or insidious deterior-
ation of their sensorimotor abilities, reporting a lack
of coordination during performance often accompan-
ied by involuntary flexion or extension of the fingers
during musical passages that require rapid movements
and control. Symptoms include cramping sensation,
abnormal posture of the affected hand, finger curva-
ture, and loss of coordination during specific activities.”
The loss of coordination is characterized by involun-
tary flexion of dystonic fingers or extension of adjacent
fingers to compensate for abnormal movement, along
with prolonged co-contraction of flexor and extensor
muscles.*"! This disorder most commonly affects
fingers 3, 4, and 5 of the hand. FHD in musicians is
a highly disabling condition, often impacting musi-
cians’ careers. Multiple strategies have been explored
to manage dystonia in musicians, with highly variable
results. The currently available data do not provide
guidance for choosing a rehabilitative intervention

plan. The objective of this scoping review is to
present a map of the current treatment strategies and
their temporal evolution, examining how rehabilitation
approaches have adapted over time to integrate into
increasingly effective therapeutic contexts.

Methods

The present scoping review was conducted follow-
ing the JBI methodology'? for scoping reviews.
The preferred reporting items for systematic
reviews and meta-analyses extension for scoping
reviews (PRISMA-ScR)" checklist for reporting
was used. Research team: To support robust and
clinically relevant results, the research team included
authors with expertise in evidence synthesis, quanti-
tative and qualitative research methodology, sport
and musculoskeletal rehabilitation, experts in
rehabilitation of the hand. Review question: We for-
mulated the following research question: “What are
the rehabilitation strategies and their temporal evolu-
tion for FHD in musicians, and how have they been
integrated into increasingly effective therapeutic
management contexts?”. Eligibility criteria: Studies
were eligible for inclusion if they met the following
population, concept, and context (PCC) criteria.
Population:

e Studies involving musicians diagnosed with
FHD.

e Studies focusing on musicians from various
instrument groups.

Concept:

e Studies investigating rehabilitation strategies
or interventions for FHD in musicians in
musicians.

e Studies exploring the effectiveness, outcomes,
or impacts of rehabilitation approaches.

e Studies describing the evolution or changes
in rehabilitation strategies over time.

Context:

e Studies conducted in any geographical
location.
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e Studies published in peer-reviewed journals.
e Studies published in the English language.
e Studies with available full-text articles.

Exclusion criteria: Studies that did not meet the spe-
cific PCC criteria were excluded. Search strategy:
The following electronic databases were utilized:
PubMed, PEDro, Cochrane Library, Trip, and
Google Scholar. Additional studies were identified
through bibliographic references and related arti-
cles. Contact was made with authors via email to
identify additional sources and gain access to full-
text articles if not readily available. In addition, gray
literature (e.g. Google Scholar, direct contacts with
experts in the field) and reference lists of all relevant
studies were also searched. Searches were conducted
on 20 December 2023 with no date limitation. The
summary of these articles is presented in Table 1.
The article selection process is depicted in a flow
chart (Figure 1). The entire selection process and
reasons for the exclusion were recorded and reported
according to the latest published version of the
PRISMA 2020 flow diagram. Data extraction and
data synthesis: Data extraction was conducted using
an ad-hoc data extraction form which was developed
a priori, based on the JBI data extraction tool. Key
information (authors, country, year of publication,
study design, patients characteristics, PFD, type of
intervention, and related procedures) on the selected
articles were collected. Studies identified and included
were reported as frequency and percentage, and the
description of the search decision process was
mapped. In addition, extracted data were summarized
in tabular form according to the main characteristics.

Results

As presented in the PRISMA 2020-flow diagram
(Figure 1), from 190 records identified by the
initial literature searches, 173 were excluded and
14 articles were included (Table 1). Study selec-
tion: A total of 190 articles were identified
through the search of the aforementioned electronic
databases. These articles were initially screened
based on their titles and abstracts, resulting in the
exclusion of 172 articles that did not meet the eligi-
bility criteria or were duplicates. The remaining 18

articles underwent a full-text review, during which
four articles were excluded for the following reasons:
the study population did not consist of musicians or
the intervention was not relevant to rehabilitation.
After this process, 11 articles were deemed eligible
for inclusion. Additionally, three articles were
obtained through manual searching of related articles
and contacting the authors for additional information,
bringing the total number of included articles to 14 in
this review. The summary of the combined results
from these 14 studies explored various treatment
techniques for FHD in musicians, focusing on
motor and sensory recovery. Most showed improve-
ments in motor control and reduction of dystonia
symptoms. Techniques ranged from sensorimotor
rehabilitation and orthosis use to mirror therapy
and memory-based training. These personalized
approaches suggest potential in reorganizing sen-
sorimotor neural networks and enhancing
musical performance.

The studies explored various rehabilitative
approaches for musicians with FHD. They include
sensory-motor retuning (SMR), which was effective
for pianists and guitarists, and a combined
constraint-induced therapy and motor control retrain-
ing approach, showing significant long-term
improvements. Sensory discrimination training
focused on sensory tasks, enhancing motor control.
Learning-based sensorimotor and memory training
(LBSMT) documented improvements in specific
task performance. Instrumental retraining adapted
to different instruments showed promising out-
comes. Sensory-motor rehabilitation therapy indi-
cated gradual improvements. Kinesiotaping didn’t
show significant benefits, while the Alexander tech-
nique seemed effective for guitarists. MusAARP and
modified graded motor imagery showed overall posi-
tive results in improving hand movements and
posture. Each study presented a unique approach to
managing FHD, highlighting the complexity and
diversity of treatment methods.

Discussion

The diverse rehabilitative approaches for FHD in
musicians indicate a preference for multimodal
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Identification of studies via databases and registers J
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> Records excluded

> Reports not retrieved
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Records identified from:
c PubMed (n = 23)
= PedRO (n =7)
_g Cohcrane Library (n = 19)
= TRIP (n = 85)
é Google Scholar (n = 56)
!
)
Records screened
(n=190)
= Reports sought for retrieval
'g (n=18)
g
(8]
"’ }
Reports assessed for eligibility
(n=14)
~—/

Studies included in review
(n =14)

Records removed before
screening:.
Duplicate records removed (n
= 4)

(n =172)

Full Text not available (n = 4)

Reports excluded:
Populatio, Concept (n = 0)

Figure |. Preferred reporting items for systematic reviews and meta-analyses 2020 (PRISMA) flow diagram.

intervention. SMR has shown effectiveness for pia-
nists and guitarists but not for wind instrument
musicians. The integration of SMR with slow-
down exercise (SDE) addressed this limitation,
showing improvement in wind musicians when

combined with instrument playing. Sensory dis-
crimination training and LBSMT have also contrib-
uted valuable insights. The use of orthoses in
methods like sensory-motor rehabilitation therapy
and modified graded motor imagery (mGMI)
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raises questions about its applicability based on
dystonia severity. Instrumental retraining by Rae
De Lisle, although requiring musical knowledge,
bridges the gap between rehabilitation and music.
The ineffectiveness of Kinesiotaping in reducing
dystonic patterns, despite some subjective improve-
ments, suggests a “sensory trick”” phenomenon. The
Alexander technique, compared to mirror therapy
and conventional therapy, showed improvements
in guitarists. Collaboration between therapists and
instrument teachers could enhance preventive
aspects of FHD management. The literature sug-
gests multimodal rehabilitation is preferable for
treating FHD in musicians. Studies highlight the
effectiveness of SMR for pianists and guitarists,
but less so for wind musicians. Combining SMR
with SDE improved outcomes for wind musicians,
potentially due to the integration of instrument
playing in exercises. The use of orthoses in newer
therapies like sensory-motor rehabilitation therapy
and mGMI raises questions about its suitability
based on dystonia severity. Rae De Lisle’s instru-
mental retraining suggests the need for therapy
approaches bridging rehabilitation and music.
Bravi et al.’s study on Kinesiotaping showed
limited effectiveness. The Alexander technique
outperformed mirror therapy and conventional
therapy in guitarists. Overall, recent studies
incline towards multimodal approaches, with prom-
ising results in varied therapies like mGMI and
MusAARP. However, further research is needed
to refine these approaches, considering the high
expectations of affected musicians and the diversity
of methodologies in existing studies. The compre-
hensive literature review on FHD in musicians pro-
vides an evidence-based, holistic approach to
understanding the condition. It includes various
studies, suggesting a need for individualized treat-
ment, interdisciplinary collaboration, and prevent-
ive education. However, it lacks detailed
implementation strategies, may not generalize
across all clinical settings due to varying patient
characteristics, and is limited by knowledge as
of September 2021. Crucially, the absence of ran-
domized controlled trials is a significant gap, hin-
dering the development of definitive treatment

guidelines and underscoring the need for high-
quality research in this area. In clinical practice
for managing FHD in musicians, it’s important
to conduct comprehensive assessments, adopt a
multidisciplinary approach, and create individualized
treatment plans. Rehabilitation interventions should
incorporate evidence-based practices like sensory-
motor retraining and motor imagery. Education on
self-management, regular monitoring, and collabor-
ation with music educators are crucial. Continuous
professional development is also key to stay informed
on the latest research and treatment advancements in
FHD. In conclusion, FHD necessitates a multidiscip-
linary approach for effective management.
Individualized treatment plans tailored to the patient’s
needs are essential. Rehabilitation interventions,
including sensory-motor retraining and feedback tech-
niques, show promise in FHD in musicians. Patient
education and self-management strategies play a
crucial role in long-term success. Regular monitoring
and collaboration with music educators can enhance
outcomes. Continuous professional development is
vital for staying updated in FHD in musicians’
management.

Clinical message

e For treating FHD in musicians, a multi-
modal rehabilitative intervention is recom-
mended, combining various therapeutic
approaches to achieve better results.

e Rehabilitation strategies should be tailored
to individual needs, considering the sever-
ity and specific characteristics of the dys-
tonia in each musician.

e Emerging treatments and collaborative
efforts between rehabilitation experts and
music educators can enhance therapy
effectiveness and facilitate a smoother
return to performance.
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