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In 1911, Oppenheim coined the term ‘dystonia’ to describe disordered motor 
control, characterised by an association of hypotonia and tonic muscle spasm. 
Focal hand dystonia is one form of this disorder, in which symptoms are often 
task-specific and occur during skilled movements such as writing (writer’s 
cramp) or playing a musical instrument (musician’s cramp). Much research 
has been conducted on the pathophysiology of dystonia, but the underlying 
mechanisms still remain unclear. Hypotheseses about functional central 
nervous system alterations continue to gain more support. Scientific treatment-
based publications on focal dystonia are sparse, and progress in evidence-
based treatment options are necessary in order to assist this patient group. 
This paper will review the literature, documenting dystonia classification 
criteria, manifestations, pathophysiology and medical treatment techniques for 
musicians affected by focal hand dystonia. 

INTRODUCTION

 ystonia is a syndrome  
 characterised by involuntary, 
prolonged muscle contractions that 
can lead to sustained twisting postures 
(Fahn 1998, Fahn et al 1998, Fahn et al 1987). 
Three criteria can be utilised to assist in 
classifying this syndrome: age at onset, 
aetiology and distribution of symptoms 
(Fahn et al 1987 and 1998). An onset before 
28 years of age is classified as early 
onset dystonia, and after this age as late-
onset dystonia. Aetiology can be divided 
into either idiopathic (no obvious effects 
on the brain) or symptomatic (often the 
basal ganglia are affected, resulting in 
more generalised symptoms). Some 
literature uses the term primary or 
secondary for the same classification 
(Fahn 1998). Thirdly, dystonia can be 
classified according to its distribution of 
symptom manifestation: in generalised 
dystonia, symptoms may manifest in 
all extremities including the trunk; in 
hemidystonia, the symptoms are focused 
on one side of the body; segmental 
dystonia affects a segment of the body or 
adjacent body parts; and focal dystonia 
affects a single body part.
Any part of the body can be affected 
by focal dystonia, including the arms, 

legs, trunk, neck, face, eyelids or vocal 
cords (Berardelli et al 1998; Deuschl and 

Hallett 1998). Focal dystonia tends to 
be named according to the affected 
region: such as blepharospasm (eyelids), 
spastic torticollis (cervical dystonia), 
lingual dystonia, spastic dystonia and 
oromandibular dystonia. This paper will 
focus on focal hand dystonia, a late-
onset primary dystonia that is often 
task-specific and includes writer’s or 
musician’s cramp. The symptoms may 
affect a single finger up to the hand/
wrist; they do not tend to generalise and 
remain fairly task-specific (Bressman et al 

1998) (Figures 1a and 1b).

FOCAL HAND DYSTONIA IN 
MUSICIANS

Musicians with focal hand dystonia 
display varying symptoms which tend to 
be specific to that individual person and 
can include incoordination, cramping 
and tremor (Jankovic and Shale 1989). The 
symptoms musicians display depend 
upon the instrument played, rather than 
hand dominance. Dystonia in pianists 
often manifests as a curling in of the 

fourth and fifth fingers of the right 
hand, whereas guitarists often show 
a curling in of the third finger of the 
right hand. Flautists tend to be affected 
in the left hand, whereas violinists 
and clarinettists can have involuntary 
contractions in either hand (Altenmüller 

1998; Brandfonbrener 1995;  Hochberg et al 

1983). Although focal dystonia manifests 
as a motor problem, interestingly this 
can be influenced by a ‘sensory trick’ (eg 
playing the musical instrument while 
wearing a latex glove). Many entities 
appear to ‘trigger’ the manifestation of 
focal hand dystonia in musicians, such as 
a sudden increase in playing or practice 
time; a dramatic change in technique; a 
return to studies after a long break from 
the instrument; a trauma (not necessarily 
recent); current or a history of nerve 
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Figures 1a and 1b: Task-specific, 
action-induced Focal Hand Dystonia 
has different forms, including writer’s 
cramp and musician’s dystonia (hand 
and embouchure)



entrapment; psychological trauma  
or a change of instrument  
(Brandfonbrener 1995). 

EPIDEMIOLOGY  

Dystonia in musicians might be 
considered as a more common problem 
than is often realised. The prevelance 
among professional musicians can 
be estimated as 2-10% (Jabusch 2006; 

Branfonbrener 1995; Lim et al 2001), which is 
higher than that of writer’s cramp (0.1%) 
in the general population (Nutt et al 1988). 
This high number certainly reflects the 
specific demands made upon musicians. 
More male than female musicians are 
affected with ratios ranging from 2:1 to 
6:1 (Lederman 1991; Brandfonbrener 1995; 

Lim et al 2001), with only 6% reporting 
a history of either writer’s cramp or 
musician’s dystonia in their families.
A recent survey of 116 patients with focal 
hand dystonia, the largest series to be 
published, showed that the mean age 
at onset of symptoms is about 33 years 
(range 17-63 years) (Jabusch 2006). About 
half the patients were in professional 
soloist positions, 17% were tutti players 
in orchestras, 17% held teaching 
positions and 15% were students. These 
results showed that classical musicians 
are predominately affected by musician’s 
focal hand dystonia (95%) with only a 
minor number of jazz and pop musicians 
affected. In this series, 28% were 
keyboard instrumentalists, 26% were 
woodwind players, 20% played plucked 
instruments, 15% were bowed string 
players, and 11% were brass players 
(Jabusch 2006). 
There are reports of predisposing 
medical conditions, which may include: 
ulnar neuropathy (Charness et al 1996; Ross 

et al 1995), local trauma or peripheral 
nerve injury (Brandfonbrener 1995) and 
biomechanical limitations (Leijnse 1997a 

and b; Leijnse et al 1992 and 1993; Wilson et 

al 1993). However, these studies do not 
focus specifically on musician’s cramp 
but also include other types of focal  
hand dystonia, which may influence  
the findings. 

FOCAL HAND DYSTONIA IN 
MUSICIANS – PATHOPHYSIOLOGY

It is thought that focal task-specific 
hand dystonia develops due to a 
functional disturbance at several levels 
of the central nervous system. This 
is mainly expressed as an imbalance 
between inhibition and excitation 
of neurons. There is evidence for 
alteration in sensory and motor 
cortical representation, which may 
result in altered integration of sensory 
information from the periphery 
into adjacent and required motor 
programmes. 
There follow some of the theories 
postulated for the development of 
this functional disturbance. Due to 
overlapping, it is difficult to identify if 
focal hand dystonia is due to a sensory, 
central or motor disturbance. However, 
the points will be outlined following the 
sensory motor loop to allow a clearer 
overview.

SENSORY ALTERATION

Animal studies showed that repetitive 
performance of a hand gripping 
movement can actively degrade cortical 
representation in the primary sensory 
cortex (Byl et al 1996a and b; Wang et al 

1995). The changes are not only at the 
cortical level, but also involve other 
brain regions, which are also involved 
in sensory processing (Lenz and Byl 

1999; Sanger and Merzenich 2000). Similar 
alterations have been found with 
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Figures 2a and 2b: Focal Hand Dystonia 
in musicians showing motor  
inco-ordination or loss of voluntary 
control in pianist’s and cellist’s right 
small and ring fingers.
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increasing severity in healthy musicians 
and musicians with dystonia. An 
increased cortical representation of the 
left hand in healthy string players (Elbert 

et al 1995), and a blurring/overlapping of 
cortical representation in musicians with 
focal hand dystonia (Elbert et al 1998), echo 
the animal study findings.

DISTURBANCE OF SENSORIMOTOR 
INTEGRATION

Animal studies have shown that cortical 
abnormalities lead to deficient motor 
preparation (Feve et al 1994; Van der Kamp 

et al 1995; Yazawa et al 1999). The same 
phenomenon was displayed in a study 
of affected musicians. Due to disturbed 
sensory representations, the motor 
cortex receives altered information 
(Rosenkranz et al 2000), and deficiencies 
in sensorimotor integration can lead to 
loss of motor control (Abbruzzese et al 

2001; Siebner et al 1999). Both functional 
and structural changes occur in any 
musician’s brain, as they adapt to 
the demands of their activity. These 
plastic changes are necessary in order 
to achieve a high performance level; 
however it is argued that they may render 
the musician susceptible to development 
of dysfunctional motor control 
syndromes such as focal hand dystonia 
(Pascual-Leone 2001).

MOTOR DISTURBANCE

Studies with transcranial magnetic 
stimulation of the motor cortex have 
shown that cortical output again seems 
to be higher in patients with dystonia, 
which may contribute to the excessive 
motor output that occurs during 
voluntary movement (Mavroudakis et 

al 1995; Ikoma et al 1996). Mapping of 
cortical sites, from which specific muscle 
responses can be elicited by brain 
stimulation in patients with writer’s 

cramp, also showed an alteration in 
size and location (Thompson et al 1996), 
suggesting some reorganisation of 
cortical excitability in dystonia. Ridding 
et al (1995) found that there was less 
intracortical inhibition in patients with 
focal, task-specific primary dystonia 
when tested at rest. They proposed that, 
under normal circumstances, one role 
of the inhibition was to ‘focus’ the motor 
command within the cortex so that the 
correct muscles were activated by the 
right amount in any task. A deficiency 
in this cortical inhibitory system could 
therefore contribute to the overflow of 
activity in dystonia. Indeed, reduced 
excitability of this inhibitory system could 
also account for the increased cortical 
output again noted from above.

In conclusion, it is not clear if sensory 
changes drive motor alteration, or 
whether repetitive movements drive 
sensory changes that lead to motor 
remapping. Due to the close interlinks 
within the loop, it is difficult to 
differentiate where the alteration has 
occurred. Functional disturbances of the 
basal ganglia have been found in primary 
dystonia (Ceballos-Baumann and Brooks 

1997 and 1998; Berg et al 2000; Naumann 

et al 1998 and 1996), however, no studies 
were found that specifically related to 
musicians in this regard. Musicians 
appear to be a special group of people 
as the tasks they perform are extremely 
specific. Therefore, it is likely that, in 
musicians with focal hand dystonia, 
higher order motor areas are involved. 
For an in-depth presentation of the 
pathophysiology of focal dystonia, see 
Lim et al (2001). 

GENETICS

There appears to be conflicting evidence 
to support a genetic contribution to 
development of focal hand dystonia 

in musicians. Early onset dystonia, 
which can manifest itself as focal or 
generalised dystonia, is commonly 
attributed to the gene DYT1 (Bressman 

1998; Bressman et al 1998). A family history 
of movement disorders or writer’s 
cramp has been described in about 10% 
of musician patients (Altenmüller 1998; 

Hochberg et al 1990). Brandfonbrener 
(1995) found no positive family history. 
There is no specific genetical study 
on larger samples of musicians with 
focal hand dystonia, but one study does 
analyse ten Ashkenazi Jewish patients 
with focal hand dystonia (eight with 
musician’s cramp, two with writer’s 
cramp) and no common mutation could 
be found, thus arguing against a genetic 
role in the etiology of musician’s cramp 
(Gasser et al 1996). 

PSYCHOLOGICAL FACTORS

Once established, the symptoms of 
musician’s cramp can be aggravated 
by psychological stress, such as 
performance situations. However, 
psychological factors are not thought 
to significantly contribute to the 
development of dystonia (Sheehy and 

Marsden 1982). There is evidence that 
blepharospasm may have an association 
with obsessive-compulsive disorder 
(Bihari et al 1992a and b), and thus 
psychological status is included as a 
possible risk factor for development of 
focal dystonia. It could be argued that 
to be a musician of outstanding ability 
requires a certain personality in order to 
achieve the standard.  
It is thus understandable that musicians 
with focal dystonia often despair when 
they cannot control their hands to 
perform tasks that they have practised 
for hours everyday. This can, in turn, 
cause development of secondary 
psychological difficulties. 
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DYSTONIA DIFFERENTIAL 
DIAGNOSIS

Dystonia can be distinguished from most 
common painful conditions, in which 
muscle pain usually continues after 
task completion, as pain is usually not 
evident with focal dystonia. If a patient 
is trying to override contractions by 
abnormally positioning joints and soft 
tissues, pain may result (Kember 1997). 
Muscle ache may occur after a prolonged 
spasm. When making a diagnosis of 
focal hand dystonia, other pathologies 
such as ganglions, Dupuytren’s disease, 
trigger finger, meningiomas (Wynn Parry 
1998), compression neuropathies and 
compartment syndrome affecting the 
intrinsic muscles of the hand must be 
excluded (Amadio and Russotti 1990).

TREATMENTS 

Current literature that focuses on 
medical-based treatments for focal hand 
dystonia will be reviewed. Dystonia is 
difficult to treat (Fahn et al 1987) and is 
recalcitrant to intervention (Byl and Topp 

1998). At present there appears to be no 
one cure for dystonia and many of the 
treatment modalities have significant 
limitations. It is therefore important 
that patients are educated regarding the 
limitations of treatment (Lim et al 2001). 
Many years ago, Gowers (1893) observed 
that patients with writer’s cramp could 
benefit from a freer approach to writing, 
and if possible should be encouraged to 
learn to use the other hand. However, he 
comments that in about half of the cases 
the other hand can become similarly 
affected. The option of swapping hands 
is not as convenient for musicians, 
as they are often required to use two 
hands to play their instrument. Many 
articles identify a need for investigation 

into treatment approaches. Progress 
in scientifically analysed and reported 
treatment options for this condition are 
necessary, in order to offer affected 
patients evidence-based options. 

Current treatments include: 

• oral medications

• Botulinum toxin (BTX) injections

• surgery

• rehabilitative therapies and 

• supportive approaches. 

Medical-based treatment options will be 
discussed in this article. Rehabilitative 
therapies and supportive approaches are 
the focus of Part II.

ORAL MEDICATIONS

Oral medications do not cure focal hand 
dystonia, but can be used as palliative 
treatments. Anticholinergic drugs 
influence neurotransmission in the 
basal ganglia, and can thus be useful 
for treating patients with focal dystonia 
(Altenmüller 1998). Trihexiphenidyl is, 
at present, the most effective oral 
medication; however the side effects, 
even when using small doses, limit its 
long-term use (Altenmüller 1998). The 
side effects can include a dry mouth, 
fatigue and slight memory impairment. 
Dopaminergic medication appears to be 
less effective in treating focal dystonia 
than trihexiphenidyl (Muller et al 1996).

BOTULINUM TOXIN (BTX)

BTX type A is the most widely studied 
and utilised treatment of focal hand 
dystonia. BTX injections are seen as 
the treatment of choice for cervical 
dystonia and blepharospasm, and 
good results have been reported for 

writer’s cramp, oromandibular and 
spasmodic dystonia (Sojer et al 2001). 
Intramuscular BTX injections weaken 
the muscle by reducing the release of 
acetylcholine (a neurotransmitter) at the 
neuromuscular junction (Kedlaya et al 

1999; Singer and Weiner 1995; Coffield at al 

1994). BTX injections must be repeated 
regularly (Marion 1999), as the effects are 
reversible and may only last one to three 
months. It is important to administer 
enough, but not too much BTX, otherwise 
muscle weakness and impairment can 
occur (Altenmüller 2001; Cole et al 1991 and 

1995; Ross et al 1997).
Musicians who are affected by focal 
dystonia in a single digit are most 
effectively treated by administration 
of BTX (Altenmüller 1998). However, in 
most musicians, rather more complex 
movement patterns than just single 
fingers are impaired. As BTX injections 
are limited due to the associated 
weakness of nondystonic muscles (Priori 

et al 2001), and the as yet unknown long-
term effects of these injections on the 
sensorimotor system, there is a need to 
develop new treatments for musicians 
with focal dystonia. Furthermore, 
these injections only blur the obvious 
symptoms without tackling the origin 
(Cole et al 1991).

SURGERY

There is controversy surrounding 
the use of surgery as a treatment 
technique for patients with focal 
dystonia. Winspur (1998) believes that 
any surgery (eg tendon transfers and 
nerve transpositions) is contradicted 
when treating such patients as it only 
causes further scrambling of disturbed 
motor programmes. He believes 
that attention to technique, change 
in instrument, resolving mechanical 
problems, and instrument adjustments 
should all be considered before surgery. 
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Lozano and Linazasoro (2000) comment 
that peripheral surgical techniques 
can alleviate focal dystonic symptoms 
for many patients. Others report no 
improvement in focal dystonic symptoms, 
even when clearly entrapped nerves 
are released (Charness et al 1996). 
Marion (1999) states that surgery is 
only indicated in very severe cases 
and requires thorough planning and 
discussion of indications, while Singer 
and Weiner (1995) state that only a 
surgeon with extensive training and 
experience in operating on patients with 
focal dystonia should do so. Objective 
scientific studies need to be completed to 
state if surgery would benefit this patient 
group.

CONCLUSIONS

Musicians with focal hand dystonia 
can display varying symptoms that are 
very specific to each individual. This 
condition appears to be more common 
in the musician than in the general 
population, probably due to the repetitive 
specific and detailed hand use required 
to play a musical instrument. Focal 
hand dystonia is thought to develop due 
to functional disturbance at several 
levels of the central nervous system. 
It is unclear if sensory changes drive 
motor alteration, or whether repetitive 
movements drive sensory changes 
that lead to motor remapping.  The 
tasks musicians perform are extremely 
specific, and therefore it is probable 
that musicians with focal hand dystonia 
have involvement of the higher motor 
area. Dystonia is very difficult to treat 
and medical-based treatments are 
quite limited in effectiveness. Oral 
medications have numerous side effects 
and are purely palliative. Botulinum 
toxin injections frequently require 
re-administration and only treat the 

symptoms without tackling the origin of 
the problem. Surgery can be viewed as 
a contraindication and should only ever 
be entered into extremely cautiously by 
a senior consultant with experience in 
operating on musicians with dystonia. 
Thus, rehabilitative approaches are seen 
as being the treatment options that 
should be trialled first with this patient 
group, and these will be covered in the 
next paper. 

REFERENCES

Abbruzzese G, Marchese R, Buccolieri 
A, Gasparetto B and Trompetto C 
(2001). ‘Abnormalities of sensorimotor 
integration in focal dystonia – a 
transcranial magnetic stimulation study’ 
Brain 124: 537-545

Altenmüller E (2001). ‘Causes et 
traitements de la dystonie de fonction 
chez les musiciens. Une etude sur 5 ans’ 
Medecine des Arts 36: 19-27

Altenmüller E (1998). ‘Causes and cures 
of focal limb dystonia in musicians’ 
International Society for Study of Tension In 

Performance 9: 13-17

Amadio PC and Russotti GM (1990). 
‘Evaluation and treatment of hand and 
wrist disorders in musicians’ Hand Clinics  

6(3): 405-416

Berardelli A, Rothwell JC, Hallett M, 
Thompson PD, Manfredi M and Marsden 
CD (1998). ‘The Pathophysiology of 
primary dystonia’ Brain 121: 1195-1212

Berg D, Weishaupt A, Francis MJ, Miura 
N, Yang XL, Goodyer ID, Naumann M, 
Koltzenburg M, Reiners K and Becker G 
(2000). ‘Changes of copper-transporting 
proteins and ceruloplasmin in the 
lentiform nuclei in primary adult-onset 
dystonia’ Annals of Neurology 47: 827-830

Bihari K, Hill JL and Murphy DL (1992a). 
‘Obsessive-compulsive characteristics 

in patients with idiopathic spasmodic 
torticollis’ Psychiatry Research 42: 267-272

Bihari K, Pigott TA, Hill JL and Murphy 
DL (1992b). ‘Blepharospasm and 
obsessive-compulsive disorder’ Journal of 

Nervous and Mental Disease 180: 130-132

Brandfonbrener AG (1995). ‘Musicians 
with focal dystonia: A report of 58 cases 
seen during a ten-year period at a 
performing arts medicine clinic’ Medical 

Problems of Performing Artists 10(4): 121-127

Bressman SB (1998). ‘Dystonia’ Current 

Opinion in Neurology 11: 363-372

Bressman SB, de Leon D, Raymond D, 
Ozelius LJ, Breakefield XO, Nagaard 
TG, Almasy L, Risch NJ and Kramer PL 
(1998). ‘Clinical-genetic spectrum of 
primary dystonia’ Advances in Neurology 

78: 79-91

Byl N, Merzenich MM and Jenkins WM 
(1996a). ‘A primate genesis model of 
focal dystonia and repetitive strain injury: 
Learning-induced dedifferentiation of the 
representation of the hand in the primary 
somatosensory cortex in adult monkeys’ 
Neurology 47(2): 508-520

Byl N and Topp KS (1998). ‘Focal hand 
dystonia’ Physical Therapy Case Reports 1(1): 

39-52

Byl N, Wilson F, Merzenich M, Melnick M, 
Scott P, Oakes A and McKenzie A (1996b). 
‘Sensory dysfunction associated with 
repetitive strain injuries of tendonitis and 
focal hand dystonia: A comparative study’ 
Journal of Orthopaedic and Sports Physical 

Therapy 23(4): 234-244

Ceballos-Baumann AO and Brooks 
DJ (1997). ‘Basal ganglia function and 
dysfunction revealed by PET activation 
studies’ Advances in Neurology 74: 127-139

Ceballos-Baumann AO and Brooks DJ 
(1998). ‘Activation position emission 
tomography scanning in dystonia’ 
Advances in Neurology 78: 135-152

Focal Hand Dystonia Affecting Musicians. Part I: An Overview Of 
Epidemiology, PathoPhysiology And Medical Treatments

PAGE 76   The British Journal of Hand Therapy Autumn 2006 Vol 11 No 3



Charness ME, Ross MH and Shefner JM 
(1996). ‘Ulnar neuropathy and dystonic 
flexion of the fourth and fifth digits: 
Clinical correlation in musicians’ Muscle 

and Nerve 19: 431-437

Coffield JA, Considine RV and Simpson 
LL (1994). ‘The site and mechanism 
of action of botulinum neurotoxin’ In 
Jankovi J and Hallett M (Eds.), Therapy 

with botulinum toxin. New York, Marcel 
Dekker.

Cole RA, Hallett M and Cohen LG (1995). 
‘Double-blind trial of botulinum toxin 
for treatment of focal hand dystonia’ 
Movement Disorders 10: 466-471

Cole RA, Cohen LG and Hallett M (1991). 
‘Treatment of musician’s cramp with 
botulinum toxin’ Medical Problems of 

Performing Artists  6(4):137-143

Deuschl G and Hallett M (1998). ‘Focal 
dystonias: from occupational cramp 
to sensorimotor disease that can be 
treated’ Aktuelle Neurologie 25: 320-328

Elbert T, Candia V, Altenmüller E, Rau 
H, Sterr A, Rockstroh B, Pantev C and 
Taub E (1998). ‘Alteration of digital 
representations in somatosensory 
cortex in focal hand dystonia’ Clinical 

Neuroscience 9(16): 3571-3575

Elbert T, Pantev C, Wienbruch C, 
Rockstroh B and Taub E (1995). 
‘Increased cortical representation of the 
fingers of the left hand in string players’ 
Science 270: 305-307

Fahn, S (1998). ‘Concept and 
classification of dystonia ‘Clinical 

Neuropharmacology’ 9(2): S37-S48

Fahn S, Bressman SB and Marsden 
CD (1998). ‘Classification of dystonia’ 
Advances in Neurology 78: 1-10

Fahn S, Marsden CD and Calne DB 
(1987). ‘Classification and investigation 
of dystonia’ In CD Marsden and S Fahn 
(Eds.) Movement Disorders 2, London: 
Butterworths.

Feve A, Bathien N and Rondot P (1994). 
‘Abnormal movement related potentials 
in patients with lesions of basal ganglia 
and anterior thalamus’ Journal of 

Neurology, Neurosurgery and Psychiatry 57: 

100-104 

Gasser T, Bove CM, Ozelius LJ, Hallet 
M, Charness ME, Hochberg FH and 
Breakfield XO (1996). ‘Haplotype analysis 
at the DYT1 locus in Ashkenazi Jewish 
patients with occupational hand dystonia’ 
Movement Disorders 11(2): 163-6

Gowers WR (1893). ‘A Manual of 

diseases of the nervous system’ 2nd ed, 
Vol II, Reprinted by Hafner Publishing 
Company, Darien, Connecticut

Hochberg FH, Harris SU and Blattert 
TR (1990). ‘Occupational hand cramps: 
Professional disorders of motor control’ 
Hand Clinics 6: 417-428

Hochberg FH, Leffert RD, Heller MD and 
Merriman L (1983). ‘Hand difficulties 
among musicians’ Journal of the American 

Medical Association 249(14): 1869-1872

Ikoma K, Samii A, Mercuri B, 
Wassermann EM and Hallet M (1996). 
‘Abnormal cortical motor excitability in 
dystonia’ Neurology 46: 1371-1376

Jabusch HC (2006). ‘Epidemiology, 
phenomenology and therapy of 
musician’s cramp’ In: Altenmüller E, ed. 
Music, Motor Control and the Brain. Oxford 
University Press: Oxford 

Jankovic J and Shale H (1989). ‘Dystonia 
in musicians’ Seminars in Neurology 9: 

131-135

Kedlaya D, Reynolds LW, Strum SR and 
Waldman SD (1999). ‘Effective treatment 
of cervical dystonia with botulinum toxin: 
Review’ Journal of Back and Musculoskeletal 

Rehabilitation 13: 3-10

Kember JM (1997). ‘Focal dystonia in a 
musician’ Manual Therapy 2(4): 221- 225

Lederman RJ (1991). ‘Focal Dystonia 
in instrumentalists: Clinical features’ 
Medical Problems of Performing Artists 6: 

132-136

Leijnse JN (1997a). ‘Anatomical factors 
predisposing to focal dystonia in the 
musician’s hand – principles, theoretical 
examples, clinical significance’ Journal of 

Biomechanics 30: 659-669

Leijnse JN (1997b). ‘Measuring force 
transfers in the deep flexors of the 
musician’s hand: Theoretical analysis 
clinical examples’ Journal of Biomechanics 

30: 873-882

Leijnse JN, Snijders CJ, Bonte JE, 
Landsmeer JM, Kalker JJ, Van der 
Meulen JC, Sonneveld, GJ and Hovius SE 
(1993). ‘The hand of the musician: The 
kinematics of the bidigital finger system 
with anatomical restrictions’ Journal of 

Biomechanics 26: 1169-1179 

Leijnse JN, Bonte JE, Landsmeer JM, 
Kalker JJ, Van der Meulen JC and 
Snijders CJ (1992). ‘Biomechanics of the 
finger with anatomical restrictions – the 
significance for the exercising hand of 
the musician’ Journal of Biomechanics 25: 

1253-1264 

Lenz FA and Byl NN (1999) 
‘Reorganization in the cutaneous core of 
the human thalamic principal somatic 
sensory nucleus (ventral caudal) 
in patients with dystonia’ Journal of 

Neurophysiology 82:3204-3212

Lim VK, Altenmüller E and Bradshaw JL 
(2001). ‘Focal dystonia: Current theories’ 
Human Movement Science 20: 875-914

Lozano A and Linazasoro G (2000). 
‘Tratamiento quirurgigo de la distonia’ 
Revista de Neurologia, 30(11): 1073-1076

Marion MH (1999). ‘Traitement des 
dystonies’ Presse Medicale 28(6): 312-315

 The British Journal of Hand Therapy Autumn 2006 Vol 11 No 3   PAGE 77

Focal Hand Dystonia Affecting Musicians. Part I: An Overview Of 
Epidemiology, PathoPhysiology And Medical Treatments



Mavroudakis N, Caroyer JM, Brunko 
E, Zegers de Beyl D (1995). ‘Abnormal 
motor evoked responses to transcranial 
magnetic stimulation in focal dystonia’ 
Neurology 45: 1671-7

Muller F, Dichgans J and Jankovic J 
(1996). ‘Dyskinesias’ In Brandt T, Caplan 
LK, Dichgans J, Diener HC and Kennard 
C (Eds.). Neurological disorders: Course and 

treatment. Academy Press: San Diego.

Naumann M, Warmuthmetz M, Hillerer 
C, Solymosi L and Reiners K (1998). ‘H-1 
magnetic resonance spectroscopy of 
the lentiform nucleus in primary focal 
dystonia’ Movement Disorders 13: 929-933

Naumann M, Becker G, Toyka KV, 
Supprian T and Reiners K (1996). 
‘Lenticular nucleus lesions in idiopathic 
dystonia detected by transcranial 
sonography’ Neurology 47: 1284-1290

Nutt JG, Muenter MD and Melton IJ 
(1988). ‘Epidemiology of dystonia in 
Rochester, Minnesota’ Advances in 

Neurology 50: 361-365

Oppenheim H (1911). ‘Über eine 
eingenartige Krampfkrankheit des 
Kindlichen und jugenlichen Alters 
(Dystonia musculorum deformans)’ 
Neurologisches Zentralblatt 30: 1090-1107

Pascual-Leone A (2001). ‘The brain that 
plays music and is changed by it’ Annals 

of New York Academy of  Science 930: 315-29

Priori A, Pesenti A, Cappellari A, 
Scarlato G and Barbieri S (2001). ‘Limb 
immobilization for the treatment of focal 
occupational dystonia’ Neurology 57(3): 

405-409

Ridding MC, Sheean G, Rothwell 
JC, Inzelberg R and Kujirai T (1995). 
‘Changes in the balance between motor 
cortical excitation and inhibition in 
focal, task specific dystonia’ Journal of 

Neurology, Neurosurgery and Psychiatry 

59:493-8

Rosenkranz K, Altenmüller E, Siggelkow 
S and Dengler R (2000). ‘Alteration 
of sensorimotor integration in 
musician’s cramp: impaired focusing of 
proprioception’ Clinical Neurophysiology 

111: 2040-2045

Ross MH, Charness ME, Sudarsky L 
and Logigian EL (1997). ‘Treatment of 
occupational cramp with botulinum toxin: 
Diffusion of toxin to adjacent non-injected 
muscles’ Muscle and Nerve 20: 593-598

Ross MH, Charness ME, Lee D and 
Logigian EL (1995). ‘Does ulnar 
neuropathy predispose to focal dystonia?’ 
Muscle and Nerve 18: 606-611

Sanger TD and Merzenich MM (2000). 
‘Computational model of the role 
of sensory disorganisation in focal 
task-specific dystonia’ Journal of 

Neurophysiology 84:2458-2464

Sheehy MP and Marsden CD (1982). 
‘Writer’s cramp – a focal dystonia’ Brain 

105: 461-480

Siebner H, Auer C and Conrad B (1999). 
‘Abnormal increase in the corticomotor 
output to the affected hand during 
repetitive transcranial magnetic 
stimulation of the primary motor 
cortex in patients with writer’s cramp’ 
Neuroscience Letters 262: 133-136

Singer C and Weiner WJ (1995). 
‘Primary dystonias current therapeutic 
recommendations’ CNS Drugs 3(3): 186-193

Sojer M, Wissel J, Muller J and Poewe 
W (2001). ‘Treatment of focal dystonia 
with botulinum toxin A’ Wiener Klinische 

Wochenschrift Supplement 113(4): 6-10

Thompson ML, Thickbroom GW, Sacco 
P, Wilson SA, Stell R and Mastaglia FL 
(1996). ‘Changes in the organisation of 
the corticomotor projection to the hand 
in writer’s cramp (abstract)’ Movement 

Disorders 11 Supplement 1: 219

Van der Kamp W, Rothwell JC, Thompson 
PD, Day BL and Marsden CD (1995). ‘The 
movement-related cortical potential 
is abnormal in patients with idiopathic 
torsion dystonia’ Movement Disorders 10: 

630-633

Wang X, Merzenich MM, Sameshima K 
and Jenkins WM (1995). ‘Remodeling 
of hand representation in adult 
cortex determined by timing of tactile 
stimulation’ Nature 378: 71-75

Wilson FR, Wagner C and Homberg V 
(1993). ‘Biomechanical abnormalities in 
musicians with occupational cramp/focal 
dystonia’ Journal of Hand Therapy 6: 298-307

Winspur I (1998). ‘Surgical indications, 
planning and technique’ In: Winspur I and 
Wynn Parry CB (eds). The Musician’s Hand: 

A Clinical Guide. Martin Dunitz: London

Wynn Parry CB (1998). ‘Dystonia’ In: 
Winspur I and Wynn Parry CB (Eds.) The 
Musician’s Hand: A Clinical Guide. Martin 
Dunitz: London

Yazawa S, Ikeda A, Kaji R, Terada K, 
Nagamine T, Toma K, Kubori T, Kimura 
J and Shibasaki H (1999). ‘Abnormal 
cortical processing of voluntary muscle 
relaxation in patients with focal hand 
dystonia studied by movement-related 
potentials’ Brain 122: 1357-1366

Katherine Butler

Clinical Specialist in Hand Therapy

30 Devonshire Street

in association with The Princess Grace Hospital

London W1G 6PU

Tel + 44 20 7908 3660

Fax + 44 20 7908 3661

Email: Katherine.Butler@HCAHealthcare.co.uk

© British Association of Hand Therapy Ltd

PAGE 78   The British Journal of Hand Therapy Autumn 2006 Vol 11 No 3

Focal Hand Dystonia Affecting Musicians. Part I: An Overview Of 
Epidemiology, PathoPhysiology And Medical Treatments


