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CHAPTER ELEVEN 
PHASE TWO 

CASE STUDY FIVE 

11.1 Introduction 
I was approached by a professional pianist suffering from focal dystonia who was living in London. 

Because of the impossibility of on-site retraining, the concept of retraining via the medium of video 

conferencing was investigated. The specific approach to pianism outlined in Chapter Three has been 

shown to improve the symptoms of focal dystonia in the study on Subjects One, Two and Three, and 

these data have subsequently been published (de Lisle et al., 2006). Improvement through intensive 

retraining (using longer retraining sessions) has been described in Case Study Four (Chapter Ten). All 

these subjects underwent face-to-face retraining. Pianism retraining involves intensive reconstruction 

of a technique that contains the habits of many years of piano playing. Pianists with focal dystonia are 

generally unaware of the moment of cramping or of its cause. The minute adjustments required to 

change these habits need to be clearly defined by the retrainer and understood by the subject. Therefore 

I did not know whether this was possible at distance. Although video conferencing is being used 

informally for some tuition in music colleges, no other studies exist on the effectiveness of video 

conferencing for pianism retraining.  

A study by Weeks and Molsberry (2008) investigated the effectiveness of paediatric advanced life-

support retraining by video conferencing in comparison with face-to-face retraining over the period of a 

year, and found little difference in the two methods. MacIntosh (2001), when investigating strategies 

for video conferencing, found that personal motivation was a crucial characteristic of successful 

learners through this medium. They also found that motivation was increased when there was the 

possibility of a face-to-face visit at some point during the course. This occurred in this study, when I 

was able to conduct two sessions face-to-face during a visit to London. 

The aim in this research was to see whether an improvement in symptoms could be observed through 

retraining via the medium of video conferencing, using the same methodology as had been used with 

previous subjects in this thesis.  
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11.2 History 
Subject Five was a professional pianist who had suffered from focal dystonia for five to six years.  He 

was a fortepiano specialist who regularly played in concerts as a soloist and collaborative artist, and 

taught at the Royal College of Music, London. An initial consultation was arranged in London to assess 

whether video conferencing might be a viable method for retraining. The subject described extreme 

frustration with the curling of D4 and D5, making it impossible for him to play an even scale. He had 

first noticed disturbing symptoms in his hand some eight to ten years before our meeting. At first he did 

little about it, and did the best that he could with his playing. About five to six years before the 

beginning of this study, the subject visited a London hand specialist who was intrigued by the hand and 

gave the diagnosis of focal dystonia. He recommended a hand therapist, who prescribed some 

exercises, and applied a splint to try to persuade the fingers to remain straight. The subject had several 

sessions with this therapist, but did not feel that this had much effect on the condition. He then 

approached me when I was visiting London, and arranged an initial face-to-face consultation.  

His main symptoms included extreme curling of the 

fourth and fifth fingers in the RH, and he reported 

difficulty turning the fourth finger over the thumb 

in a descending scale, and a tendency to ‘fall off’ 

the note when playing the same finger in an 

ascending scale. 

Video 11.1 Initial A flat scale 

An arpeggio was even more problematic, showing 

an obvious limitation in reliability, with unwanted 

extra notes occurring because of D3 and D4 playing 

together. 

Video 11.2 A major arpeggio 
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Any passage requiring rotation was impossible to 

play cleanly because of the difficulty of lifting D5 

from the key. 

Video 11.3 Initial Rotation 

In spite of these obvious restrictions, and the extreme dysfunction of his hand, the subject was 

persevering with giving concerts on the fortepiano. After my return to New Zealand it was decided to 

attempt retraining via video conferencing, which began a few months later. 

11.3 Initial Subjective Assessment 
The subject characteristics are recorded in Table 11.1. The onset of the dystonia had been gradual and 

prior to the dystonia the subject had practised on average two to three hours per day. 

Table 11.1 Subject Characteristics 

Subject Seven 

Age(y) 65 

Sex M 

Level of Performance Professional Concert Soloist 

Years of Playing (y) 60 

Duration of Focal Dystonia 5-6 years 

Hand Dominance Right 

Hand Affected Right 

Digits Affected D4 and D5 

His Previous Level of Performance Evaluation (PPE) was 5 (can play at professional concert level). 

His Dystonia Evaluation Rating (DER) prior to commencement of retraining was 1 (dystonia was at its 

worst). 
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His Pianistic Evaluation Rating (PER) prior to commencement of retraining was 2 (can play with some 

fluency but without satisfactory rhythmic control).  

11.4 Initial Objective Assessment 
His initial Scale-Quality Evaluation (SQE) rating was 2 (the scale was almost rhythmically accurate but 

the tone was not even.)  His initial Test-Repertoire Evaluation (TRE) was 2 (the playing was restricted 

in tempo and/or had rhythmic inaccuracies or unsteady fingering.)  His initial Visual Evaluation Rating 

(VER) was 2 (involuntary movements were visible). 

Two technical problems were immediately observed.  Following the playing of D3, both D4 and D5 

curled under the hand, making it impossible to play a scale with tonal and rhythmic consistency. 

Video 11.4 Mozart K545 with extreme curling 

The subject had been accustomed to playing with 

quite curled fingers. The excessively rounded hand 

position had caused the subject to play at the edge 

of the white keys with the thumb over the key 

surface, and D2-5 rarely played between the black 

keys. An ascending scale or arpeggio revealed radial 

deviation and any upward movement of the wrist 

caused D3-5 to curl excessively.  

Video 11.5 Arpeggio pre-retraining 

In his training the subject had been taught independence exercises, which involved depressing some 

notes while playing others. Hence he was using antagonistic muscle groups simultaneously, as 

described in piano technique books such as Schmitt (Schmitt, 1922) and Dohnanyi (Dohnanyi, 1929). 
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Descending scale passages involved shoulder abduction when crossing over the thumb, causing the 

elbow to elevate away from the body, and the hand and wrist to pronate while pivoting on the thumb. 

Particularly challenging were broken chords and any tremolo movement using rotation, where D5 

became stuck to the keys and the wrist would flex excessively.  The subject had a lack of freedom in 

forearm rotation and tended to direct the movement from the wrist.  

Video 11.6 Mozart Violin Sonata pre-retraining 

Broken chords were particularly problematic, where 

passing from D5 to D1 caused excessive curling of 

D5. This cramping was also evident when passing 

between D2 and D3 in a broken chord passage.  

Video 11.7 The Trout pre-retraining 

Unwanted extra notes tended to sound in chord 

playing using D3 and D5 because D4 tended to 

drop, but a first inversion chord using D4 and D5 

was accomplished with ease. 

Video 11.8 Chord problems 

240 












11.5 Methodology 
A collaboration was then set up between the University of Auckland and the Royal College of Music, 

London. Ten sessions were initially arranged in each location using a roaming camera to film close-ups 

of the hand from different angles, as well as a fixed camera. Technical support from the IT departments 

of the University of Auckland and the Royal College of Music, London was used to organise the 

connection, as well as an additional assistant in each location to move the roaming camera so that the 

keyboard could be viewed from above as well as from either side. The sessions were recorded on 

videotape in London, since the internet reception at the New Zealand end was not of digital quality. 

The set-up in the New Zealand studio is shown in  Figure 11.1. During the first few sessions a third 

person assisted in London, in order to give subjective feedback to the researcher through touch.  Scales 

and test repertoire segments were recorded prior to the retraining, after ten sessions within three weeks, 

and again after ten further sessions during the following year. Seven months following commencement 

of retraining, two face-to-face retraining sessions were conducted in London, but otherwise all training 

sessions were via video conferencing. 

Figure 11.1 Technical set–up at the University of Auckland 

The subject was asked to pre-record a series of scales and diminished-seventh arpeggios at nine 

different tempi ranging from ♩=60 to ♩=144 with each hand separately in the same octave, and to 

choose segments of repertoire which were challenging because of the dystonia. These were to be re-

recorded soon after the conclusion of the ten sessions within three weeks, and then again after a further 

ten sessions within the following year. 
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Pianism retraining began via video conferencing, the aim being to have ten sessions of one hour in 

length within three weeks. Because of technical problems these sessions were sometimes restricted in 

time, which was distracting for the retraining process. 

After the first ten intensive sessions the intention had been to set up further sessions at one-month 

intervals. However, this consistency was not possible owing to complications with booking video 

conferencing time, and unavailability of the studio during the northern hemisphere summer. Following 

the initial ten sessions there was a four-month break, and then four further sessions within the next four 

months. Seven months after the beginning of retraining, I attended a conference in London and was 

able to organise two face-to-face sessions. The final four sessions completed the retraining over the 

course of twelve months. 

Evaluations using the SQE and DHIE (Tables 4.5 and 4.6) as outlined in the Outcome Measures of 

Chapter Four were assessed by a Blinded Listener, randomized pre- and post-ten sessions and also pre- 

and post-twelve months.  

Because of the lack of quantitative data for the test repertoire, statistical analysis was possible only for 

the SQE and the DHIE.  Statistical analysis was carried out using Generalised Linear Models in SAS 

v9 for Windows. Estimates are the change in SQE from the initial assessment to the end of the three-

week, ten-session retraining end point as well as the end of one-year endpoint. Similarly, the DHIE 

showed the percentage of correct answers at three time points; pre-retraining, after three weeks, and 

again after one year. 

The principles of pianism retraining techniques as set out in Chapter Four were followed, but as for the 

previous case study the severity of the dystonia and the variation in the symptoms required individual 

treatment. Examples of specific retraining exercises used in the methodology for Subject Five are 

discussed and presented below.  

Since any upward movement of the wrist caused the 

dystonic reaction, work on the slur as described in 

Chapter Four, Step 6 was discontinued in the 

retraining of this subject.  

In order to prevent the extreme curling of D4 and 

D5 the initial aim was to lower the wrist and use a 

flatter hand position, and to play with fingers less 

flexed.  
Video 11.9 Sliding forward with 
straight fingers 
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The subject was instructed to avoid lifting the wrist 

when passing over the thumb and instead to ride 

forward on D3, moving the arm towards the fall of 

the piano. 

Video 11.10 C major riding forward 

The ascending scale was further assisted by riding 

forward on D3 and simultaneousely abducting D5,  

moving the other fingers away from the cramping 

tendency. This was done first with two consecutive 

notes, then three, then four. 

Video 11.11 Consecutive fingers riding 
forward   

This technique was then combined with that of 

using the length of the key by moving towards the 

fall before playing the thumb, and then moving 

towards the edge of the keys for the rest of the 

scale.  

Video 11.12 Scales with riding forward on D3  
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Problems of rotation were corrected by reducing 

wrist palmar flexion, and increasing the rotation of 

the forearm (pronation and supination). This was 

considerably easier between D2 and 5, but D1-4 

was initially quite uncoordinated. 

Video 11.13 Rotation practice 

There was little coordination in lifting D3, D4 and 

D5 simultaneously which caused D5 to lag in 

descending scales. Therefore an exercise which 

involved simultaneous lifting of D3-5 when 

pivoting on D2 was included in the methodology.  

Video 11.14 Lifting three fingers 

Once some coordination was established, the 

lagging of D5 in descending scales could be 

prevented if the movement of crossing over the 

thumb was directed from D5 without flexing the 

wrist. 

Video 11.15 Preventing lagging of D5 
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This was later refined by an active movement of 

bringing D5 towards the hand after crossing over 

the thumb. 

Video 11.16 Descending scale bringing D5 
towards the hand 

A more detailed analysis of the pianism retraining protocol used for this subject is discussed in the 

appendix at the end of this chapter (11.8). Recorded video excerpts indicate the detailed process of the 

work undertaken and give evidence of the improvements that were established during the retraining. 

Some of the excerpts are not of good quality owing to some incompatibility of camera and videotapes 

used for recording in each location, but nevertheless they assist the understanding of the process.  

11.6 Results 
Analysis showed a significant improvement of the SQE from the pre-assessment to the point in time of 

the three-week, ten-session intensive retraining of 0.46 points [95%CI=(0.14,0.78), p=0.0053].  After 

controlling for dystonic/nondystonic hand this effect remained statistically significant. An analysis of 

the effect by hand showed a small nonsignificant improvement in the nondystonic hand 0.20 points 

[95%CI=(–0.09,0.49), p=0.17], whilst the dystonic hand showed a statistically significant improvement 

of 0.68 points (95%CI=(0.23,1.13), p=0.0037) (See Figure 11.2). When we compared the data from the 

initial assessment to the end-of-year assessment, we again found an overall improvement, in this case 

of 0.42 points [95%CI=(0.11,0.73), p=0.0086]. After controlling for the effect of hand, this again 

remained significant. Similarly, analysis by hand found a small but nonsignificant improvement in the 

nondystonic hand of 0.15 points [95%CI=–0.13,0.43), p=0.28] but a significant improvement in the 

SQE for the dystonic hand of 0.68 points [95%CI=(0.25,1.12), p=0.0025] (Fig. 11.2).   
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Figure 11.2 Change in SQE between pre to post-ten-session and from pre to post-one-year 
assessments, comparing dystonic (light bars) to nondystonic (dark bars) hands.  

Mean SQE scores for both dystonic and nondystonic hand at various tempi are presented in Table 11.2. 

Table 11.2 Mean SQE scores for Subject Five 

Nondystonic hand Dystonic hand 

Tempo Pre   Post ten 

sessions 

Pre  Post one 

year 

Pre  Post ten 

sessions 

Pre Post one 

year 

♩=72 4 4 4 3.9 2.5 2.9 2.9 3.9 

♩=84 not attempted 3.9 3.5 not attempted 2.25 3.25 

♩=96 4 3.75 3.5 4 2.5 2.75 2.25 3 

♩=108 3.5 4 3.38 4 2.6 2.5 2.75 3 

♩=120 3.4 4 3.9 4 2.2

5 

3.8 2.88 3.25 

♩=132 4 4 4 3.9 3.2

5 

3.85 3.25 3.9 

♩=144 not attempted 4 2.88 not attempted 2.88 2.6 
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When the Blinded Listener was assessing the playing, they correctly identified the nondystonic hand 

85% of the time with the pre-assessment and 95% of the time at the end of the 10 sessions; this 

decreased slightly to 90% at the end of training; this was not statistically different, √
2

2=1.13, p=0.57.

With the dystonic hand the assessor was able to detect the dystonic hand 95% of the time at the pre-

assessment; this decreased to 44% after training, and then increased to 62% at the end of training; these 

changes were statistically significant, √22=11.61, p=0.003 (Fig. 11.3).  

Figure 11.3 Percentage of dystonic hand identification evaluation (DHIE) at the three times 
points (pre, post-ten-session and post-one-year), comparing dystonic (light bars) and nondystonic 
(dark bars) hands. 

Mean DHIE scores for both dystonic and nondystonic hands at various tempi are presented in Table 

11.3: 

Table 11.3 Mean DHIE scores at various tempi. 

Nondystonic hand Dystonic hand 

Tempo Pre Post-ten 

sessions 

Pre Post 

one 

year 

Pre Post-ten 

sessions 

Pre Post 

one 

year 

♩=72 100% 100% 100% 75% 100% 66% 75% 25% 
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♩=84 not attempted 75% 75% not attempted 100% 75% 

♩=96 75% 75% 75% 100% 100% 75% 100% 100% 

♩=108 75% 100% 50% 100% 100% 33% 100% 75% 

♩=120 75% 100% 75% 100% 100% 33% 100% 75% 

♩=132 100% 100% 75% 3.9 75% 100% 50% 25% 

♩=144 not attempted 75% 100% not attempted 100% 100% 

The subject’s detailed progress is outlined at the end of the chapter in Appendix 11.8. 

11.7 Discussion 
My data from the retraining of the first four subjects of this thesis show that it is possible to improve 

the symptoms of focal dystonia through face-to-face pianism retraining. The novel finding of this study 

is that this retraining can be undertaken using video conferencing technology. Although full recovery 

was not seen, improvement was observed at slow tempi, and the hand was visibly less cramped as 

training sessions progressed. However, in this study it did not seem as effective as one-on-one 

retraining in the same location.  

Many factors influenced this. A major distracting factor was that the subject did not stop other concert 

playing during the retraining process, and this tended to interfere with new movement patterns being 

strongly established. Although this subject practised the exercises diligently, it was not possible to 

transfer these new movements to other playing without consciously reprogramming the movements. 

For successful retraining to take place, the subject needs to limit the level of speed so that it possible to 

avoid all dystonic and compensatory movements (Jabusch & Altenmüller, 2006), and this is impossible 

when concert performance continues.  In the previous study from Phase One (Chapters 4-9) the three 

subjects desisted from all other playing during the two-week (ten-session) retraining period, which may 

also have contributed to their superior outcome. 

Feedback at distance lacks the element of touch, which is the most immediate way of conveying to both 

retrainer and subject the fine technical adjustments necessary for recovery from focal dystonia.  At 

times, feedback was given by an assistant in the location of the subject, but this was intermittent and 

not as efficient as when done by the retrainer. Also important was restricted vision provided by the 

cameras. Although the mobile video camera could move around the subject, it is much easier to 

understand the subtle changes when the whole body is visible at all times. 
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When retraining sessions were too far apart, movement patterns were not easily maintained, and could 

become distorted, losing their usefulness over time. Symptoms can change, and this occurred during 

the four-month break following the first ten sessions. Without constant follow-up to correct problems 

as they arose, some of the efficiency of the retraining was lost and the subject’s practice was not as 

productive as it could have been. Byl et al. (2009) have also found that subjects show the greatest 

improvement when the practice sessions are monitored so that there is regular feedback on 

performance. This prevents the reinforcing of biomechanically unfavourable movements, which can 

easily happen between sessions. The changes necessary for full recovery often involve very subtle 

modifications, and without sufficient awareness the subject can exaggerate these movements and cause 

further problems.  

Whereas D3 triggering D5 was considered the primary problem during the initial retraining, this was 

largely corrected by the exercise of abducting D5 when D3 was playing. The dystonic reaction after 

four months was that D3 now triggered the curling of D4, while for the most part it was possible to 

keep D5 from reacting. While this abduction was a necessary tool for preventing the curl of D5, it at 

times became a stiff movement rather than a release.  A further development was that D5 sometimes 

reacted when D2 was playing. In descending scale passages D5 remained straight but had the 

appearance of dragging along the surface of the notes, being difficult to lift from the key surface. This 

was corrected by actively bringing D5 towards the other fingers while moving down the keyboard. 

Many pianistic habits had to be corrected in the course of retraining. One of these was the subject’s 

tendency towards radial deviation, meaning that there was a lack of alignment in the playing of scales 

and arpeggios. In descending scales there was shoulder abduction and internal rotation when crossing 

over the thumb, which also led to radial deviation. The excessively curved hand position and the 

tendency to play with the thumb constantly over the white keys had contributed to the curling of D4 

and D5, which could be prevented by playing nearer the edge of the keys and using a flatter hand 

position. Moving between the black keys also helped to establish alignment and prevent the dystonic 

curling. 

One interesting side-issue occurred on the sixth night of retraining. The subject reported that he had 

tried to play the exercises on the fortepiano and found that this was more difficult than the piano. This 

may be explained by either the lighter action of the fortepiano, or the sensory difference between the 

wooden keys of a fortepiano and the plastic keys of the modern Steinway. Altenmuller (1998) 

previously described this in an instance where a pianist could play on ivory but not plastic keys.  
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An on-site visit during the process of education by video conferencing has been shown to be beneficial 

in the study by MacIntosh (2001). Similarly, the two face-to-face sessions that were possible eight 

months after the commencement of retraining, clarified the previous instruction given via video 

conferencing. In these sessions the element of touch revealed the precise areas of tension, which were 

not always evident on the screen. In addition, the subject was able to understand the process so much 

more clearly. During these two sessions it was possible to more clearly correct his lack of elbow release 

in descending scales and arpeggios. It was also possible to address the subject’s problems of rotation, 

where he confused the movement by using wrist extension and flexion as well as pronation and 

supination. By the end of retraining the lack of freedom apparent in his ability to pronate and supinate 

had been largely corrected.  

Weeks and Molsberry (2008) concluded that a low incidence of technical problems was essential for 

successful learning to take place. This case study was not free of these. Connection problems often 

meant that the sessions were shorter than the planned time of one hour, and on one occasion the session 

had to be conducted without sound from the United Kingdom end, although they were able to hear and 

see me. Technical retraining requires endless patience on the part of both re-trainer and subject 

(Jabusch & Altenmüller, 2006), essentially in a one-on-one situation. In contrast, video conferencing 

requires at least four other people for technical support, which can be distracting. An added factor is 

that of the time difference between locations: the New Zealand sessions were always scheduled at the 

end of the day, often at 9 or 10 p.m., which made it difficult to maintain the motivation of the technical 

support.  

A further problem occurred in recording the pre and post excerpts where the subject forgot to take his 

metronome for the recording post-ten sessions, meaning that some speeds were not recorded. It was 

difficult to convey the importance of exact data collection without being present at the recording 

sessions, and some of the tapes used were not of good quality. 

The following video clips show some key examples 

of the subject’s improvement with retraining. The 

first example shows the scale of E♭ prior to 

retraining, displaying strong evidence of cramping 

in D 3-5.   

Video 11.17 E♭ major pre-retraining 
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There is some improvement after three weeks, 

although there is still evidence of dystonic curling, 

there is greater control and a more even result. 

Video 11.18 E♭ major post-three weeks    

After one year, the subject was able to play a scale 

in two separate parts at a faster tempo, but 

connecting these two parts without cramping was 

not yet possible at this speed. 

Video 11.19 E♭ up and then down   

Similarly the arpeggio showed significant improvement from pre- to post-retraining, as can be seen by 

comparing Video 11.20 and 11.21. The latter shows the improvement recorded at the London sessions 

eight months after the commencement of retraining. 

Video 11.20 Arpeggio pre-retraining Video 11.21 Arpeggio eight months  post-
retraining 
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Videos 11.22 and 11.23 show the improvement in the ability to play passages involving rotation when 

comparing pre- and post-retraining examples. 

Video 11.22 Rotation problems pre-retraining    Video 11.23 Rotation post-retraining 

The severe curling problems that occurred when playing broken chords were evident in this excerpt 

from Schubert’s song ‘The Trout’. Although post-retraining it was not possible to achieve full tempo, 

the subject was able to execute the passage with minimal cramping at the one-year end point. 

Video 11.24 The Trout pre-retraining    Video 11.25 The Trout under tempo  
post-retraining 

Descending broken chords were even more problematic, and the improvement post-retraining can be 

clearly seen when comparing the following two examples from a Beethoven trio. 
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Video 11.27 Beethoven broken chords post- 
retraining 

By the final stage of retraining it was possible to correct movements within the session, showing that 

understanding had been achieved. Although by that time the subject had lost some of his initial 

motivation, Video 11.28 shows his ability to make adjustments very quickly, showing that he had 

understood the technical changes that could facilitate an improvement in his playing. 

Video 11.28 Descending Thirds 

Similarly, he was able to correct the playing of a 

scale in a Haydn sonata by careful analysis, but my 

hypothesis is that the playing of other repertoire 

interfered with this process becoming automatic. 

Video 11.29 E major scale with practice 

Video 11.26 Beethoven broken chords 
pre-retraining 
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However, the subject did not seem able to build on these corrections, which would have led to further 

improvement following the initial three weeks of retraining. Further quality repetition of reprogrammed 

movements was needed in every piece played for these new techniques to become automatic. It seemed 

that the subject had expected the new movements to readily transfer to his other playing and did not go 

slowly enough to reprogramme each piece and totally change his previous way of playing. The DHIE 

data show that his progress deteriorated somewhat towards the end of retraining (although the SQE 

remained the same). Because of the ease of correction apparent at the two sessions before the final one-

year assessment, it seemed that motivation had declined and that the subject had been disappointed in 

his progress. To add to this disappointment was his knowledge that the study had ended and that he 

would again be working on his own to try to overcome the focal dystonia. This affected his 

performance at the final evaluation in which his hand lost some of the movement efficiency that had 

been possible during the final sessions.  

In order to recover from focal dystonia the subject must strongly believe that recovery is possible. 

Because of the intense application, patience and length of time that are required in order to retrain 

movements that have been practised for a lifetime, it is essential that motivation be maintained. 

Communication and encouragement play a key role in the compliance of subjects, and this is much 

more difficult when the only contact is via electronic media. 

Regularity of training sessions seems to be a crucial factor in keeping motivation and monitoring the 

changes as they occur. When the sessions are too far apart there is little possibility of retaining 

improvements achieved during the session.  

It seems from this study that the ‘rewiring’ necessary for recovery from focal dystonia  needs total 

dedication and no other playing while the retraining is in progress until the movement patterns are 

automatic. This further reinforces the work done by Nancy Byl which stresses the importance of the 

cessation of abnormal patterns of movement (Byl et al., 2009). 

My data show that the most successful part of the retraining occurred during the first ten sessions 

(within three weeks). Another time of great improvement was in the two   face-to-face sessions, where 

I was able to give encouragement and to clarify the retraining instructions. A greater improvement in 

this process may have been possible had the sessions following the initial ten been at more regular 

intervals, and if the subject had ceased all other playing during the retraining process. 

While video conferencing may be useful in establishing new movement patterns or for follow-up after 

initial face-to-face retraining, the results are probably slower than those possible in the same location. 
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However, it could be an effective tool to supplement and monitor progress between face-to-face 

sessions when location prevents on-site retraining.  

11.8 Appendix: Detailed Observations During Retraining 

Although there are certain similarities in the symptoms experienced, each individual hand is different, 

and retraining requires adaptation for each sufferer. Subjects Four and Five were both profoundly 

affected by focal dystonia but their conditions demanded different treatment. The detailed observations 

recorded below give evidence to the procedure used in the retraining of Subject Five.  

11.8.1 Initial set-up 
The seating position of this subject was low and therefore the seat was raised several centimetres to 

prevent the elbow being below the level of the base of the white keys. Because of internet connection 

problems the first session was only 30 minutes in length, and the main focus of this session was to 

enable the hand to drop on single notes and slurs without triggering the dystonic curling of D4 and D5. 

The left hand could play with considerable freedom, making it an excellent model for the right hand. 

However, because any lifting of the wrist tended to trigger the dystonic reaction, practising the slur was 

discontinued in the early part of the retraining. 

11.8.2 Independence of D3 and D4 
The subject was unaware of the process of playing from the MCP joint and so this was first taught to 

the left hand with the assistant touching the MCP joint in order to increase awareness. Then the RH 

was asked to imitate this movement. The subject 

had obvious difficulty with independence of D3 and 

D4, and initially moving from D2 to D3 caused D4 

to fall. In order to separate these fingers, 

exaggerated lifting was first practised on the fall of 

the piano, making sure that D4 and D5 moved as a 

unit and D2 and D3 moved together. 

Video 11.30 Separating D3 and D4 on the fall  
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Then D3 was played on the piano while deliberately 

lifting D4 and D5 simultaneously. Any playing of 

D3 tended to cause D4 and D5 to curl under the 

hand but the subject was able to prevent this from 

happening if he actively moved the fingers into 

extension, away from the curling movement on 

impact. 

Video 11.31 Playing D3 and lifting D4   

Later on in the retraining process this movement of 

actively extending D4 was accomplished with 

greater speed, which was important in preventing 

the dystonic reaction as the tempo increased. 

Video 11.32 D3 with quick lifting of D4  

By the second session alignment became the focus, 

using the cameras above the keyboard to monitor 

the lateral movement of the wrist. Passing from D3 

to D4 initially caused D4 and D5 to play together, 

as can be seen in the first part of Video 11.31. This 

was alleviated by aligning the D4 before playing 

and moving towards the fall of the piano, which 

prevented the involvement of D5 and strengthened 

the awareness of the MCP joint.  

Video 11.33 D3 to D4 with alignment 
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11.8.3 Alignment 
Initially the tendency was to use too much radial deviation, and when this was reduced the subject 

experienced greater freedom. Alternating two consecutive notes, then three ascending and descending 

was accomplished before using the whole five-note 

pattern of the whole-tone scale. Further freedom on 

the dorsal side of the wrist was achieved by moving 

towards the fall with each note without lifting the 

wrist. The assistant confirmed that this reduced the 

tension (Chapter 4, Step 8, Video 4.23). 

Video 11.34 D2, 3, and 4 correcting 
alignment and riding forward 

Alternating notes 2-4-2-4, 3-5-3-5, 1-3-1-3, 2-5-2-5, 

and 1-4-1-4 (Chapter 4, Step 3, Video 4.6)) were 

then practised, using the downward convex swing 

of the wrist. This proved to be a difficult movement 

for the subject to accomplish; however, with 

repetition it was a means of releasing the wrist, 

which was quite restricted when moving from the 

radial to the ulnar side.  Exaggerating the convex 

swing helped to free the movement, and enabled the 

subject to understand alignment by this method. Video 11.35 Convex wrist swings 

The minute lateral movements were then 

incorporated into the whole-tone five-note pattern, 

adjusting laterally for each note and releasing each 

note after playing so that the five-note position was 

not rigidly held (Chapter 4, Step 2. Video 4.2).  

Video 11.36 Whole tone five-note pattern 
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11.8.4 Lifting without isolation 
At first it was thought that the dystonic movement followed the playing of D3, but it was soon noticed 

that the playing of D2 also triggered the cramping of D5. Lifting and tapping D3-5 simultaneously 

when playing D2 was introduced, using an 

exaggerated movement from the MCP joints. This 

showed some disorganisation: it was difficult to lift 

the fingers simultaneously and D5 tended to lag 

behind. The subject needed to be reminded to keep 

the weight down on D2 before trying to lift the three 

fingers, as the tendency was for the arm to rise. This 

improved when an exercise was given to alternate 

pivoting on D3, lifting D4 and D5 and then pivoting 

on D2 and lifting D3-5.  Video 11.37 Lifting D 3-5  

This difficulty of transferring arm weight to the 

dystonic finger was seen earlier in the case of 

Subject 1, Chapter 6.  Subject 5 was able to 

understand this transference of weight to the finger 

by balancing on the fall of the piano and allowing 

the arm to hang on the finger.  

Video 11.38 Tapping 3,4,5 

The height of the wrist needed constant monitoring 

as this seemed to interfere with the ability to lift D3-

5 as a unit. A lower wrist helped the subject to keep 

the weight down while resting on D2, which freed 

the lifting of the other fingers.  

Video 11.39 Lowering the wrist 
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When moving to a passage of five notes, the importance of lifting all available fingers together rather 

than in isolation was stressed, as this seemed to give a clear instruction to the playing finger. When 

moving in an ascending direction, D4 and D5 were lifted together when playing D3, and when 

descending D3 and D2 were lifted together when playing D4.  This clearly separated D3 and D4. 

Because the early pianistic training of this subject had involved many isolation exercises, there was a 

tendency to try and lift the fingers one at a time in any exercise. This is particularly evident in the 

following video; when moving from D4 to D3 the subject tries to lift D3 and D5 simultaneously. Also 

when the subject moves to B flat major, the video shows the trained instinct of lifting D4 independently 

instead of allowing D5 to rise as well.  

Video 11.40 Anti-isolation training 

After a few days of retraining there was no problem 

lifting D5 when playing from D4-D5, and D3-D5 

was also relatively straightforward. However, it was 

more difficult to disassociate D2 and D5, and 

pivoting on D2 still showed some disorganisation 

when trying to lift three fingers simultaneously.  

Video 11.41 Alternating two notes 
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The subject expressed continuing difficulty with 

passing from D3 to D4, because he was trying to lift 

D4 independently. Because of his former isolation 

training, he needed persuasion that independent 

finger lifting was not necessary and that it was 

easier to lift D4 and D5 together.  

Video 11.42 D3 to D4 

By the end of the twelve-month retraining period 

the subject had much greater coordination, and 

lifting D3-5 in concert when resting on D2 became 

quite straightforward, enabling him to play the three 

notes staccato simultaneously.  

Video 11.43 D2 lifting and playing 
D3-5 staccato 

11.8.5 Moving from black to white notes in a chromatic pattern 
Playing three notes ascending and descending in a chromatic pattern enabled the subject to continue 

working on independence while moving in and out of the black notes. Practising D2-4 consecutively 

was considerably more difficult than D3-5 because 

of the problem of transferring arm weight to D2. 

The subject was reminded to keep the wrist free, to 

try and lift without hovering in the air. The aim was 

to lift the fingers as a block and to drop straight 

down with a quick movement. Sometimes the 

subject would ‘get stuck’ at the top of the lifting 

movement when he was pivoting on D2, as can be 

seen at the end of the Video 11.44. 

Video 11.44 D2-4 with block lifting 
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The subject seemed to avoid using the length of the white keys, preferring to play about 20 millimetres 

from the outside edge of the key.  He had been accustomedalso to leaving the thumb over the white 

keys, resulting in a very rounded hand position. The hand was encouraged to adopt a much flatter 

position with straighter fingers, moving in towards the fall of the piano when approaching a black note 

and towards the edge of the keys when playing on white notes. Rather than keeping the thumb resting 

over the keys, the goal was to allow the thumb to hang away from the keyboard when playing in C 

major.    

Video 11.45 Using the length of the key 

The next step was to develop the ability to make a 

faster transfer between the notes, avoiding hovering 

in the air, which led to disorganisation in the lifting. 

The results of this can be seen in Video 11.46, 

where the subject learns to swing the finger up and 

down with a quick movement. The exercise was 

accomplished with fingers 12321232123 and 

23432343234 and 34543454345. By using the 

exaggerated lifting technique it was possible to 

prevent D5 from cramping. Video 11.46 Freeing D5 

Constant monitoring of the wrist revealed that the wrist tended to lift when passing from D3 to D4, 

because of the difficulty of playing D4 independently from D3. The subject was instructed to 

intermittently rest his LH on the dorsum of the right wrist in order to gain awareness of this 

unconscious lifting of the right wrist. When moving from black notes to white notes there was often a 

problem playing D4 cleanly following D3, but this was solved by moving the whole arm towards the 

body when playing D4 and by keeping the weight down on D3 prior to lifting and playing D4. 
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Video 11.47 D234 from C sharp  

By moving in this way to the edge of the white 

notes, sliding along the surface of the key, the hand 

was able to stay in a flatter position, which 

prevented the curling.  

Video 11.48 Sliding forward with 
straight fingers  

The ability to play a scale with tonal and rhythmic consistency is fundamental to any pianist and yet, as 

has been seen in the previous case studies, scale playing is undoubtedly a most difficult  skill for 

someone with focal dystonia.  

11.8.6.1 Alignment in the scale 

The first point of correction was to establish the 

alignment of the hand. The subject had been 

accustomed to early preparation of the thumb in 

ascending scale playing, and this contributed to the 

excessive radial deviation of the hand. Video 11.49 

shows the involvement of radial deviation because 

of the tendency to anticipate the turn by preparing 

D1 too early.  

Video 11.49 Scale turn 

262 

11.8.6 The Scale 












11.8.6.2 Scale segments 

Rather than working with the entire scale, five- and 

six-note scales involving the turning-under of the 

thumb were practised ascending and descending, 

starting on every note in the scale. This is a 

variation of the scale segments described in Chapter 

4, Step 4. Alignment of the hand was practised, with 

each finger making small lateral adjustments 

between each note. 

Video 11.50 F sharp six-note scale 

Scales involving black notes such as B major and E 

flat major were relatively straightforward, but in the 

ascending pattern of C major D3 immediately 

triggered the dystonic curling of D5.  The subject 

was at first quite unaware of this curling movement, 

and once curled it was almost impossible for him to 

correct it. 

Video 11.51 C major with curl of D5  

This cramping could be prevented by riding forward 

with the arm on each note without lifting the wrist 

(Chapter 4, Step 8, Video 4.23). As the descending 

passage was easier than the ascending this was often 

practiced first, attempting to mirror the descending 

alignment when ascending. 

Video 11.52 C major with riding forward  
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Another method of preventing the curl of the hand 

was to actively release D4 and D5 away from the 

curling movement on the playing of the dystonic 

finger D3 (Chapter 4, Step 10, Video 4.29.)  

Video 11.53 C major with active releasing   

Once the scale segments were successfully 

reprogrammed, a complete C major scale, using the 

exaggerated lifting technique, was possible at a 

slow tempo without cramping. In order to practise 

both turning-points, the scale was practised over 

nine notes.    

Video 11.54 C Major scale slow 

11.8.6.3 Using the length of the key 

When playing the scale of C major, the subject had 

the tendency to play too close to the black keys 

meaning that the fingers were too curled. When the 

subject played nearer the edge of the keys without 

raising the wrist it was much easier to avoid the 

dystonic cramping.  

Video 11.55 Playing nearer the edge in C 
major 
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As the scale increased in tempo, it was more 

difficult to avoid the cramping of D4 and D5 as the 

thumb passed under the hand. Whereas at the 

beginning of retraining the subject was unaware of 

the moment of cramping, by the fifth session he was 

growing in awareness and was able to actively 

prevent the dystonic movement.  

Video 11.56 The danger point of C major 

As speed increased, more tonal control was 

obtained by practising an exaggerated lifting 

movement immediately before playing.  

Video 11.57 C major faster with block lifting  

11.8.6.4  Transfer of weight 

As with Subject One and Subject Four, the dystonic 

finger D3 seemed avoid carrying the full weight of 

the arm. In the the second five-finger example of 

Video 11.58, the note played by D3 is noticeably 

less defined because of the difficulty of transferring 

the weight of the arm to D3 before and after the 

playing of the thumb.  It is as if the dystonic finger 

feels weak and protects itself from taking the weight 

of the arm.  

Video 11.58 Keeping the weight on D3  
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Eight months after the beginning of retraining, the 

scale was accomplished with good transfer of 

weight and without cramping. Although D5 still 

curled slightly in the ascending pattern, this was 

minimal in comparison to earlier sessions.  

Video 11.59 Scale with good turning 

Transferring more arm weight to D3 before the turn 

reduced this curling even further.  

Video 11.60 Ascending scale with weight 
on D3 

11.8.6.5 The E flat scale 

Alignment issues which had been corrected at the 

beginning of retraining had to be re-established 

once the scale increased in speed. Radial deviation 

was particularly obvious in the scale of E♭ major 

scale as shown in the first part of Video 11.61. The 

second part shows the correction by aligning the 

fingers with the arm between C and E flat, and 

bringing the arm towards the body on the 

descending scale.   

Video 11.61 E flat without and with alignment 
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Although from above the hand appeared quite open, when the camera was moved to the side the curling 

of D5 was still apparent. The subject could prevent this curling if he concentrated on opening the hand, 

particularly on the playing of D3 as can be seen in 

the second part of  Video 11.62. Since the subject 

was unaware that he often began to play with the 

fingers cramped, it was suggested that he monitor 

the cramping by placing a mirror at the RH end of 

the keyboard.  The fingers were to maintain the 

natural arch of the hand without curling at either 

DIP or PIP joints.  

Video 11.62 E flat with and without cramping 

More deliberate playing using the exaggerated 

lifting technique also helped to establish the clarity 

of being able to play a scale without cramping.  

Video 11.63 E flat deliberately 

11.8.6.6 Preventing the curl of D5 

When increasing the number of notes by playing a 

two-octave scale, the movement deteriorated, and it 

was more difficult to prevent the cramping of D5 

when D3 was played.  

Video 11.64 Scale with riding forward on D3 
but cramping of D5 
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In order to prevent the playing of D3 from 

triggering a cramping of D5, an additional 

movement was added when playing D3: extending 

D5 and simultaneously riding forward on D3 

without flexing the wrist. This movement seemed to 

give a clear direction away from the dystonic 

tendency and helped to prevent the cramping of D5 

in the playing of scales.   

Video 11.65 Complete scale with extending D5 

Following this practice a complete C major scale 

was achieved without cramping. 

Video 11.66 Complete C major scale 

11.8.7 The Descending Scale 

11.8.7.1 Crossing over the thumb 

Passing over the thumb in the descending scale 

would often cause D4 and D5 to curl under the 

hand, and it was essential for the subject to gain 

awareness of this in order to prevent it from 

happening.  

Video 11.67 Descending scale with D4 and D5 
curling  
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Crossing over the thumb was practised in isolation: 

the subject was instructed to pivot on the thumb and 

cross the hand backwards and forwards, maintaining 

a relaxed thumb during the movement (Chapter 4, 

Video 4.12). Although it was possible to prevent the 

curl of D5 when just crossing to the surface of the 

note, the active playing of D3 caused D5 to curl.  

Video 11.68 Crossing over the thumb 

Eight months after retraining began there was much 

greater fluency in this exercise, owing to an 

increased flexibility in the thumb joint.  

Video 11.69 Crossing over the thumb 
with greater freedom  

11.8.7.2 The lagging of D5 

A further problem with the descending scale was 

that when the subject consciously prevented the 

curl, D5 tended to lag behind the other fingers. The 

key factor was to try and cross with D4 and D5 

together otherwise D5 tended to be left behind. In 

the Video 11.70 the first crossover shows the 

correct technique which is then lost in the second 

cross over where D5 lags. The goal was to keep the 

hand open all the time.  

Video 11.70 Scale descending showing 
lagging of D5 
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Tracing an arc with D5 rather than concentrating on 

crossing with  D3 seemed to help the descending 

pattern. The goal was to intentionally direct the 

movement from D5 in order to prevent it lagging.  

Video 11.71 Tracing an arc with D5 

11.8.7.3 Downwards convex swing 

Another key factor in the descending scale pattern 

was to avoid lifting the wrist when passing over the 

thumb, as this seemed to contribute to the lagging of 

D5. In order to prevent the wrist from excessive 

palmar flexion, the other hand was sometimes used 

to monitor the lifting of the forearm.  

Video 11.72 Descending pattern with wrist 
raising 

Cramping during the crossover was further 

improved by a downwards convex swing of the 

wrist (Chapter 4, Video 4.4) before playing the third 

finger, which prevented the wrist from rising.  

Video 11.73 Downwards convex swing 
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This was also applied to crossing over with D4 at the top of the scale. Because this movement was not 

natural for the subject, the cross-over was further reprogrammed: when playing D4 the subject was 

instructed to trace a convex arc with the whole arm using an exaggerated swinging movement. 

Video 11.74 Crossovers with the whole arm 

At first the hand curled slightly, as can be seen in 

the first attempt of the Video 11.75, but this could 

be prevented by a flatter hand position after the 

cross over.  

Video 11.75 Crossovers with a flatter hand 

11.8.7.4 Shoulder abduction and internal rotation 

As well as monitoring the wrist, it was also important to avoid unnecessary lifting of the arm. Turning 

over the thumb tended to cause the elbow to move outwards (by a combination of shoulder abduction 

and internal rotation), causing radial deviation of the 

wrist, but this could be prevented if a downward 

movement of the forearm was used while playing 

the following finger. This was remedied by allowing 

the thumb to collapse under the hand after playing, 

which enabled the hand to cross over the thumb 

without raising the wrist or arm. 

Video 11.76 Scale descending with and 
without lifting the arm  
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During the two face-to-face sessions in London, eight months after the commencement of retraining, 

further technical problems were more clearly visible and refinements were possible. Although 

alignment had been worked on via video conferencing, it was noted that there was still a tendency 

towards radial deviation in the ascending scale, and towards ulnar deviation in the descending scale 

because of anticipation of the thumb. This excessive wrist deviation in either radial or ulnar directions 

was corrected by having the subject riding my hand. 

The element of touch which was not possible at 

distance immediately clarified the correction and 

demonstrated the limitations of working through 

video conferencing. Because of the work already 

done through this medium it was possible to make 

quite dramatic improvements in a relatively short 

time-frame. 

Video 11.77 Scale alignment riding on the 

instructor’s hand 

During these face-to-face sessions, eight months 

after the beginning of retraining, the descending 

scale was executed without cramping or the lagging 

of D5.  

Video 11.78 Scale descending two octaves 

It was more difficult to retain the quality of this movement in subsequent months probably because of 

the lack of consistency caused by the subject’s other playing. 
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Even a year after the beginning of retraining, in the descending scale the fifth finger still tended to lag 

behind when crossing over the thumb and at that point the wrist would raise. When the subject 

remembered to lead the movement from D5 and 

then to close D5 to release it after crossing over, it 

was possible to correct this lagging movement and 

to prevent the wrist from lifting. The lagging is 

visible in the first part of Video 11.79 and the 

second part shows the improvement in the cross-

over when directed from D5. 

Video 11.79 Descending scale leading with D5 

The subject was instructed to deliberately close D5 

after crossing over the thumb. This was clarified by 

stopping on the note that followed the turn to ensure 

that D5 had released.   

Video 11.80 E flat closing D5 

After 12 months of retraining the movement 

refinements had not been completely internalised, 

and Video 11.81 clearly shows the lagging of D5 

when the scale was played at a faster tempo. 

However, when reminded of this, the subject was 

able to immediately correct the movement by 

bringing D5 in towards the rest of the hand.  

Video 11.81 C Major descending 
bringing D5 in   
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In a slow tempo at the one-year end point, the 

subject was able to execute a descending scale over 

two octaves, showing that it was possible to avoid 

all dystonic movement.  

Video 11.82 Descending scale post-retraining 

11.8.8 Active Releasing 
In order to prevent the cramping of the hand, 

specific exercises were practised throughout 

retraining in order to keep the hand open. Brahms 

Exercise No. 7 (Chapter 4, Video 4.25) was used to 

programme an active release once each finger had 

played. This was comparatively easy for this 

subject, although the chromatic intervals made it 

difficult for him to transfer the weight of the arm to 

the D3 in the descending pattern, resulting in lack of 

tonal consistency. Video 11.83 Brahms Exercise No. 7 

As the  playing of D3 tended to cause cramping of 

D5, the exercise from Step Nine of the methodology 

(Chapter 4,Video 4.27) was added: resting on D2 

and diving down the keyboard to D3, while keeping 

the hand open. In reverse, a large jump towards the 

top of the piano from D5 to D1 was practised. At 

first D5 would cramp under the hand, but with 

concentration it was possible for it open away from 

the hand.  

Video 11.84 Throwing D5 with jumps 

274 












This was then repeated with D5 followed by D3. 

This was more challenging as D3 seemed tentative 

and unable to take the weight of the arm. This is 

obvious from the deterioration of quality in the 

sound of D3 in the following  clip. 

Video 11.85 Throwing D5-D3 

11.8.9 Further Alignment Exercises 
Because of the tendency towards radial deviation, the subject had little awareness of the possibility of 

lateral wrist movement and would lift the wrist to stretch for a note rather than aligning the hand by 

moving laterally. Lateral wrist movement was 

further developed through the minor thirds exercise 

(Chapter 4, Video 4.21), turning before lifting and 

playing with a downwards convex swing of the 

wrist. The third attempt shows the restriction in 

freedom of the hand caused by insufficient lateral 

movement before playing. 

Video 11.86 Chromatic minor thirds 

The assistant monitored the tension in the wrist, 

enabling the subject to master the movement of the 

downwards convex swing.  

Video 11.87 Minor thirds with wrist tension 
monitored 
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This exercise was extended to involve chromatic 

fifths between D2 and D5, which was difficult 

because of the lagging of D5. This was corrected by 

instructing the subject to lead the lifting movement 

with D5, making it possible to lift D3-5 as a unit. 

The downwards convex swing of the wrist was 

important in developing the lateral freedom 

necessary to facilitate the lifting of D5.  

Video 11.88 Chromatic D2-D5 

This movement seemed a difficult technique for the subject to retain. Although it seemed quite well 

established during the initial ten-session period of intensive retraining, it seemed to have deteriorated at 

the following session four months later. The subject reported considerable ‘restriction’ across the 

dorsum of the hand when attempting to play minor 

thirds between D3 and D4. He seemed to have lost 

the sensation of the downwards convex swing of the 

wrist and instead was raising the wrist and 

stretching for D4. This movement also caused D5 to 

flex at the MCP joint and appear very tense (shown 

at the beginning of Video 11.89). Using the 

downward convex swing was easily re-established 

and made this execution easier and is shown in the 

second part of the clip. 

Video 11.89 Minor thirds with and 

without convex swing  

After six months, minor thirds between D4 and D5 were not a problem, and playing D3 to D4 was also 

possible, but a major third between D2 and D4 proved difficult. When pivoting on D2, the subject 

could not lift D3-5 equally in preparation for playing D4. Alternating from a minor third between D3 to 

D4 to a mjor third between D2 to D4 proved a useful exercise. It was much easier to pivot on D3 than 

on D2, and therefore the learning transferred from the easier movement to the more challenging. Often 

the other fingers would become stuck in the air when pivoting on D2, as can be seen at the end of 

Video 11.90. 
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Video 11.90 Minor thirds alternating D2 and D3 

with D4 

With greater use of the downwards convex swing of 

the wrist and allowing the weight to rest on the 

pivoting finger, it was possible to lift and drop to 

the playing finger without holding in the air prior to 

playing. The increased facility of lifting and 

dropping in one movement is shown in the Video 

11.91.    

Video 11.91 Minor thirds without 
holding in the air 

It was noted that whenever the subject reported 

constriction in the hand, his wrist came up during 

the movement. The left hand proved a good model 

for the right, and helped the right to retain the 

movement by playing minor thirds with two hands 

together in contrary motion.  

Video 11.92 Minor thirds contrary with two 
hands 
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Another helpful technique was to execute a lift and 

drop to the surface of the key to free the movement 

before playing the note, thus constituting a double 

lift. This was particularly beneficial when playing 

D4 after D3.  

Video 11.93 Minor thirds with double lifts 

Taping D4 and D5 together further clarified the 

movement, although D5 tended to lag again soon 

after the tape was removed. This concept has been 

shown to be beneficial in studies by Candia (Candia 

et al., 2002), where splinting fingers together was 

used as a sensory trick.  

Video 11.94 Minor thirds with tape   

Sometimes moving from a black to a white note 

between D2 and D3 caused the playing of an 

adjoining note. Video 11.95 shows the relevance of 

the downward convex swing, and the importance 

executing the movement as one thought without 

stopping in the air. Without the lateral movement 

the subject would tend to stretch for the next note, 

which restricted the movement.  

Video 11.95 Minor thirds D2-3 
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Once this was understood, it was possible for the 

subject to play minor thirds with greater speed, 

adjusting to the length of the key and using very 

quick dropping movements with minimal lifting. 

Video 11.96 Minor thirds   

11.8.10 The Arpeggio 
Establishing the lateral movement involved in the 

minor thirds exercise was an essential part of 

developing the skill of playing arpeggios. At first, a 

level of independence was gained through ‘block 

lifting’, as had previously been practised using 

diatonic notes. This enabled the arpeggio to be 

played ascending and descending without cramping. 

Video 11.97 Arpeggio 

The subject had been accustomed to playing 

arpeggios with considerable wrist flexion. Keeping 

a flatter hand position and avoiding lifting the wrist 

when descending was beneficial, but had to be 

monitored with his other hand. Each finger was 

directed to release after playing, closing in the 

direction of the arpeggio. This resulted in an 

arpeggio at a slow tempo without cramping.    

Video 11.98 Arpeggio with a flatter hand 
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When playing the ascending arpeggio, the 

alignment between each of the minor thirds prior to 

playing helped to avoid ulnar deviation. In Video 

11.99 the first arpeggio shows too much flexion of 

the wrist, resulting in D4 and D5 sounding together. 

The second arpeggio shows the improvement, made 

possible by avoiding the high wrist when passing 

under with the thumb in the ascending pattern and 

when passing over the thumb when descending.  

Video 11.99 Arpeggio with and 
without wrist flexion 

Further refinements in the arpeggio were achieved during the two face-to-face sessions in London. 

When working in the same room as the subject, it was immediately apparent that there was some 

residual tension in the shoulder causing the elbow to 

be held slightly too far out from the body (i.e. too 

much shoulder abduction). This had been only 

partly visible through the medium of video 

conferencing. The combination of excessive 

shoulder abduction and internal rotation was 

apparent in descending arpeggios, where the elbow 

did not release after crossing over the thumb. Video 

11.100  shows the correction during the descending 

turn. 
Video 11.100 Turning without release of the 

elbow  

The advantage of the face-to-face session enabled 

the subject to gain kinaesthetic awareness of the 

release by monitoring my elbow, which clarified the 

movement. 

Video 11.101 Explanation of elbow release 
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By the end of the retraining sessions even though D5 showed less curling, it seemed to have a life of its 

own, and was difficult to release. The subject complained of the feeling of restriction between D3 and 

D4. It was particularly troublesome when playing 

arpeggios, but this was relieved somewhat by using 

more lateral movement which prevented some of 

the stretching prior to the playing of D4. The feeling 

of restriction  was improved by playing with a quick 

dropping movement, aligning the finger with the 

key and then releasing immediately afterwards, 

closing the hand after playing each note. 

Video 11.102 Good arpeggio with closing 
the hand  

Although the arpeggio seemed very good at a slow 

tempo, the subject reported difficulty passing from 

D3-D4 in the ascending pattern. This was further 

helped by two thoughts: first, by moving forward 

towards the fall of the piano with the arm, and 

secondly, by putting a slight accent on D3 in order 

to reinforce the solidity. This practice of accenting 

the note played by the dystonic finger was shown to 

be beneficial in previous subjects (Video 6.34). 

Video 11.103 Refining the arpeggio 

11.8.11. Building Tempo 
Six months after the beginning of the retraining the subject was able to play consecutive notes without 

cramping in a slow tempo with ease. Various techniques were used in order to increase speed. 

11.8.11.1 Quick lifting and dropping 

In order to increase the speed of the reprogrammed movements, scale technique was worked on with 

quick lifting and dropping, using four notes of the diatonic scale and then proceeding through other 

keys chromatically. Once this exaggerated quick lifting was established, five note scales were 

practiced, first with exaggerated lifting, and then reducing this movement while concentrating on 

falling very fast to the key.  

281 









Video 11.104 Chromatic four-finger scales 

11.8.11.2 Grouping in C major 

Building up speed required grouping of notes as a 

single thought, with the assistance of larger muscle 

groups of the arm and shoulder. This prevented the 

subject becoming preoccupied with individual 

finger movements, thinking of the movement of the 

arm as one gesture. The exercise involved playing 

two notes quickly in rapid succession, followed by 

three, then four, adding one note at a time in order 

to increase the number of notes in the group 

(Chapter 4, Video 4.32). Video 11.105 Further grouping 

Although the ascending scale was possible without 

cramping, the subject’s initial habit of radial 

deviation is evident in Video 11.106 recorded in the 

twelfth retraining session, six months after the 

beginning of retraining. By this time, the subject 

was aware of the moment of cramping and was able 

to correct it. 

Video 11.106 Grouping scales 
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When playing a one octave descending scale in a 

faster tempo the fingers tended to curl towards the 

end of the octave. 

Video 11.107 Grouping scales descending 

A useful technique to prevent the cramping was to 

practising scales in contrary motion where the RH 

was able to imitate the opening movement of the 

LH and thus gain further awareness of the moment 

of cramping. 

Video 11.108 Grouping in contrary motion 

Playing notes in groups was further developed by 

crossing over the thumb with D4 in a descending 

pattern, gradually widening the interval of the 

crossover and adding more notes to the group. This 

was a variation on the exercise in  Chapter 4, Video 

4.26. 

Video 11.109 Gaining speed with crossovers 

283 












With bigger groups the tendency was at first for the 

hand to cramp even before beginning the scale, as 

can be seen in the first segment of Video 11.110. 

This was corrected by instructing the subject to drop 

the wrist and arm at the beginning of the group as 

can be seen in the second segment of the clip. 

Video 11.110 Grouping with focus on 
the wrist   

Grouping four notes with a turn-around was 

possible with minimum reaction from D5, as long as 

the wrist remained low. Video 11.111 was recorded 

after 13 sessions, six months after the beginning of 

retraining. 

Video 11.111 Grouping with turn around 

Increasing the group to five notes was more 

difficult, and the fifth finger tended to drop and 

audibly play an unwanted note. It was also 

noticeably slow to release.  

Video 11.112 Grouping showing D5 dropping

284 












Buy the end of the 12-month period it was possible 

to play an entire ascending scale with minimal 

cramping of D5, as long as the subject ensured that 

the weight was kept down on D3. 

Video 11.113 C major ascending 
with weight on D3 

11.8.11.3 Grouping in black note scales 

In playing scales beginning on black notes it was 

important to ensure that the hand started the scale in 

an open position. This needed a conscious reminder, 

as the subject’s natural approach to the piano still 

involved some curling. 

Video 11.114 E flat starting with the 
hand open  

By the end of retraining, the subject was able to 

play the turn around of the scale without cramping. 

The subject was asked to stop repeating exercises 

once the movement deteriorated, as his tendency 

was to keep playing and this caused D5 to curl. 

When playing the complete scale at a faster tempo, 

some minor cramping is still visible on the playing 

of D3 in the ascending scale .  

Video 11.115 E flat scale ascending and 
descending 
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A better result was achieved by separating the 

ascending and descending scale into two sections.  

Video 11.116 E flat up and then down 

The crucial factor for this retraining to progress 

further seemed to be consistency of application 

without interference from past learning. By the end 

of the 12-month period of retraining the subject was 

quite clear about the changes necessary in his 

technical approach, but these were not automatic 

and easily deteriorated without instruction. At speed 

curling was still very prominent, but not as invasive 

as it was at the beginning of retraining.  

Video 11.117 Descending scale before practice 

By the end of retraining the subject was able to 

respond to the reprogramming principles within one 

session. In the first part of the next video the 

descending scale is unstable, but with grouping 

practice it was possible to re-programme both 

descending and ascending scales so that less 

cramping occurred by the end of the session. 

Video 11.118 E major scale with practice 

In arpeggio playing the improvement was sustained at faster tempi, although the subject had a 

subjective sensation of a tendency to dystonic curling of D4 every time he played D3.  Nevertheless, he 

was able to prevent the actual dystonic movement, so that it was barely visible in Video 11.119.  This 
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increased kinaesthetic awareness and his ability to ‘override’ the dystonic movement is considered a 

marked improvement over the course of retraining. 

Video 11.119 Grouping and uncurling D4  

11.8.11.3 Stopping practice 

The advantages of stopping on different fingers 

within the passage (Chapter 4, Video 4.47) can also 

be seen here. Stopping on the thumb in C major 

enabled a better preparation of the crossover, and 

allowed the hand to release before playing the 

following note. When this release became automatic 

the stop could then be removed.   

Video 11.120 C major stopping on the thumb 

Stopping on the dystonic finger kept the weight of 

the arm behind the finger, giving it stability and 

preventing it from interfering with the execution of 

the following note. In Video 11.121 the subject 

stopped on D3 and simultaneously actively moved 

D4 and D5 away from the cramping movement 

(Chapter 4, Video 4.28). 

Video 11.121 C major stopping on 
D3 ascending and descending 
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Although this active extension appears distorted it is 

merely to give the finger a gross movement to 

counteract the dystonic movement. Once removed, 

the hand appeared more relaxed and D3 no longer 

caused the cramping of D5. 

Video 11.122 Mozart stopping 
without active extension 

By the end of retraining it seemed that the subject was able to re-programme segments but as yet 

unable to maintain the new movement patterns unconsciously. My hypothesis is that if the subject were 

able to maintain consistent practice without interference from other playing, he would be able to 

continue improving. 

11.8.12 Broken Chords 

11.8.12.1 Beethoven trio 

Broken chords were one of the most difficult 

techniques for Subject Five. The Beethoven trio 

excerpt in Video 11.123 shows severe distortion: 

excessive curling of  D3 and D4, and D5 either 

‘sticking’ to the keys or cramping with extreme 

wrist flexion.  

Video 11.123 Beethoven pre-retraining 
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Reprogramming the descending broken chords in 

this excerpt involved stopping on D4 in order to 

release D5 towards the other fingers.  

Video 11.124 Beethoven broken chord 
practice with stopping 

By the end of retraining there was a marked 

improvement at a slow tempo, as long as the subject 

concentrated on closing D5. A further modification 

of adding anticlockwise wrist movements was also 

beneficial.  

Video 11.125 Beethoven last session broken 
chords  

The release of D5 after playing resulted in less 

curling and clearer execution. Although from the 

side D5 still appears sluggish in its release, (Video 

11.126),  it is no longer as cramped and shows 

marked improvement in comparison with the pre-

retraining example (Video 11.123). 

Video 11.126 Beethoven broken 
chords post-retraining 

289 












11.8.12.2 Schubert “The Trout” 

The broken chords in the Schubert song, “The 

Trout”, recorded pre-retraining, also revealed lack 

of clarity because of the excessive curling. 

Video 11.127 The Trout pre-retraining 

The playing of ascending broken chords was a 

problem for several reasons. First, transferring from 

D5 to D1 caused a cramping of D3 and D4 as can be 

seen in the following slow example. 

Video 11.128 Broken chords 
showing cramping of D3 and D4 

Isolating D5-D1 as an exercise was first 

programmed, simultaneously opening the hand 

when the playing of D1 followed D5. 

Video 11.129 Broken chords D5-1 
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Following this exercise it was possible to play a 

slow broken chord without cramping. The lagging 

of D5 in the descending passage is obvious in Video 

11.130, and seems to be caused largely because of 

the difficulty of releasing D5 after playing when 

followed by D2. This is compounded because the 

subject found it difficult to rotate his forearm. 

Video 11.130 Broken chords without cramping 

The Schubert excerpt was reprogammed at an 

extremely slow tempo, releasing D5 after D1 had 

played. Initially this was helped by moving the hand 

away from the fall of the piano and using the length 

of the key as the motive moved onto the white 

notes. 

Video 11.131 The Trout using the length 
of the key 

Following this exercise, the subject was then able to 

achieve the same release when the hand remained 

over the black notes for the whole figure. 

Video 11.132 The Trout initial reprogramming 
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It was important to find the moment of the slightest 

cramping, to stop on that note and free the hand 

before moving on. In Video 11.133 the subject stops 

on D1 to quickly release and actively open the hand 

before completing the figure. Once reprogrammed it 

was possible for him to play the figure with only 

minimal cramping. 

Video 11.133 The Trout practice with 
stopping 

This practice of quick release enabled a 

considerable improvement in the execution of this 

technique. 

Video 11.134 The Trout with quick release 

11.8.12.3 Mozart violin sonata 

The following Mozart violin sonata excerpt also 

showed the difficulty of executing descending 

broken triads. 

Video 11.135 Mozart Violin Sonata pre-
retraining  
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In this example D5 is being re-programmed to close 

after playing, which prevents the cramp. 

Video 11.136 Mozart descending triads 

At a faster tempo this action considerably assisted 

the execution of the triads in this passage without 

cramping. 

Video 11.137 Mozart with closing of D5 

11.8.12.4 C.P.E.Bach 

Probably because of the lack of monitored practice, the interference of past learning and also the 

consistent practice of dystonic movements, there 

was only modest improvement in repertoire that the 

subject had played pre-retraining. Improvements 

were much greater in exercises where the patterns 

were not already established.  One of the most 

beneficial exercises was an extract by C.P.E.Bach 

(Bach, 1770) which involves broken chord patterns 

with crossovers. Circular shaping with the wrist was 

also incorporated into the movement, 

Video 11.138 C.P.E. Bach 
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This exercise revealed another cause of the lag of 

D5, because of the tendency to play in chord 

patterns without releasing each finger after it had 

played. This was corrected by actively releasing D5 

towards D3 after playing. Occasionally this release 

would cause D5 to curl slightly, but for the most 

part the subject found it possible to maintain the 

relaxation in the hand and the exercise proved 

highly beneficial. 

Video 11.139 Avoiding holding chord patterns 

The subject tended to prepare too soon when 

crossing over the thumb, and this seemed to cause 

D5 to lag behind. Avoidance of this early 

preparation after stopping on the thumb made it 

possible to move the hand as a unit, crossing over 

the thumb without the lag of D5. 

Video 11.140 Crossovers without 
early preparation  

Another problem was the tendency to anticipate the 

next chord pattern by preparing D5 too early, 

instead of releasing and then reopening. When this 

was accomplished the hand stayed much freer. 

Video 11.141 Avoiding anticipating the chord 
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11.8.13 Rotation 

The method of playing broken chords discussed in 11.8.12 did not incorporate the use of rotation. The 

subject was restricted in his ability to pronate and supinate and had tried to play rotation passages by 

flexing the wrist rather than rotating. This caused interference from the dystonia as can be seen in the 

restricted movements evident in the Mozart C minor Fantasie Video 11.142 and the Beethoven trio 

example 11.143, where he was unable to release the fifth, which became ‘stuck’ to the keys.  

Video 11.142 Initial rotation problems Video 11.143 Beethoven rotation pre-
retraining 

Rotation problems were also obvious in the Mozart 

violin sonata, where rotating between D2 and D4 

triggered excessive cramping of D5. There is also 

evidence of ulnar deviation and wrist flexion. 

Video 11.144 Mozart Violin Sonata rotation 
pre-retraining   
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These difficulties are particularly obvious in Video 

11.145 where the slow-motion clip shows 

pronounced curling and wrist flexion.  

Video 11.145 Mozart Violin Sonata at a 
slow tempo 

The excessive wrist flexion and the difficulty of 

releasing D5 was also problematial in the 

Beethoven trio excerpt. This was corrected by 

reducing wrist palmar flexion and increasing the 

rotation of the forearm (pronation and supination). 

However, the tendency to raise the wrist was very 

strong and needed monitoring by the assistant to 

prevent it from elevating.  

Video 11.146 Rotation practice 

Eight months into retraining, the face-to-face 

sessions with the subject confirmed that his rotation 

technique used wrist extension as well as pronation 

and supination which confused the movement. 

Although this problem was apparent via video 

conferencing, it had been difficult to convey to the 

subject without the aid of touch.  

Video 11.147 Clarifying rotation 
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In the face-to-face sessions it was also evident that 

there was considerable tension in D5 when the 

subject was pivoting on D2. It seemed almost 

impossible for him to lift D 3, 4 and 5 together 

when rotating from D2. 

Video 11.148 Rotation freeing D3-5 

By the end of retraining, when the subject 

concentrated on bringing D5 towards D4 when 

rotating to D2,  D5 was able to lift quite freely. 

Video 11.149 Rotation freeing D5 

11.8.14 Broken Chords with Rotation 
When adding rotation to descending broken chords, the tendency to combine wrist extension with the 

rotation movement made it difficult to pass from D2 to D3 or D4. The subject was asked to practice 

this pattern in isolation, monitoring the height of the 

wrist and keeping the hand low. By the time of the 

face-to-face sessions, eight months in to the 

retraining, D2-D4 was much easier although D2-D3 

was still difficult. The face-to-face sessions clarified 

these problems to the subject and he was able to 

lower the wrist and correct the movement. When 

playing D5-D2-D3 it seemed impossible to prevent 

D5 from excessively abducting, and the subject 

described D5 as ‘doing its own thing.’ Video 11.150 Rotation exercise D2-D3 
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Establishing and understanding of pronation and 

supination was extremely difficult for this subject 

as it seemed he had always either flexed or 

extended his wrist in order play any kind of broken 

chord passage.  This can be seen on the playing of 

D1 in the ascending broken chords in the following 

example, where the wrist extension  confused the 

sideways rotation movement. 

Video 11.151 Broken chords 

Since this action triggered the dystonic reaction he 

was instructed to rotate from the arm with the wrist 

level. However, this caused D4 and D5 to cramp 

when rotating to D3. 

Video 11.152 Rotation difficulty 

Further improvement was made in an exercise 

isolating D2-5 and D3-5 and using a larger 

pronation/supination pattern. Although it was 

difficult to sustain the quality of this movement, it 

became much freer towards the end of the 

retraining.  

Video 11.153 Rotation exercise 

298 












When working on broken chords the problem was 

noted that the elbow did not rotate sufficiently when 

playing D2, making for a slight reaching movement 

in order to pass from D2 to D3. More exaggerated 

supination of the forearm when playing D2 helped 

to control the wrist flexion and then the passing of 

D2-3 in the broken chord became more natural. 

Drawing D5 towards the hand when rotating on D2 

further helped this.  

Video 11.154 Descending broken chords 
with better rotation 

Once this was understood, reduced wrist flexion in 

the following video shows a greater facilitation of 

the movement. 

Video 11.155 Descending broken 
chords with less wrist flexion 

11.8.15 Chords 
Chord playing is often difficult for pianists with dystonia because the blurring between fingers often 

causes extraneous notes to sound. For this subject, 

playing root position chords with D’s 1, 2, 3 and 5 

often caused D4 to drop, preventing the clarity of 

the chord. Part of the problem seemed to be the 

ulnar deviation caused by the position of the thumb 

in the root position chord, and so a series of chords 

without the inclusion of the thumb was practised, 

using the whole arm to release the chord. At first 

any chord with D’s 2,3,and 5 would result in the 

dropping of D4. Video 11.156 Single chords 
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Widening the interval between D3 and D5 made the 

playing of first inversion triads  more challenging, 

and practising with double falls helped the wrist to 

stay relaxed and also helped to control the dropping 

of D4. Initially the subject found it difficult to think 

of this as one gesture and tended to play two 

separate chords. He also tended to lean on the key 

bed rather than releasing the arm weight 

immediately after hearing the sound. 

Video 11.157 Double chords 

First inversion chords involving D’s 1, 2, 4,and 5 were more straightforward than those in root position. 

When playing chords with Ds 1, 3, and 5 the subject reported some discomfort in the 1/2 web space 

because he was moving into a position of ulnar deviation. This was alleviated by first removing the 

thumb from the chord in order to establish the alignment of the hand. Then, when adding the thumb, 

the whole hand needed to move forward inside the black notes in order to avoid ulnar deviation. 

Video 11.158 Chords avoiding ulnar deviation 

The chord of A major was particularly difficult 

where it was difficult to avoid playing the F sharp 

with D4. Here it was helpful to raise the MCP 

joints, giving a greater height to the hand while 

playing the chord inside the black notes. 

Video 11.159 A major chord lifting the MCP 
joints 
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By concentrating on keeping the wrist level when 

passing onto the black notes, and playing the white 

notes as close to the black notes as possible, six 

months after the beginning of retraining the subject 

was able to play a series of chromatic root position 

chords without additional notes sounding. 

Video 11.160 Chromatic chord playing 

11.8.16 Descending thirds 
At the beginning of retraining descending thirds 

were extremely difficult. 

Video 11.161 Initial thirds 

However, although the reflex curling action was 

still present, by the end of retraining it was possible 

for the subject to consciously change this pattern 

within a session. 

Video 11.162 Reprogramming thirds 
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His ability to reprogramme his own movements can 

also be seen in the Mozart K545 example. Prior to 

retraining the excerpt shows severe curling.  

Video 11.163 Mozart K545 with extreme 
curling 

After one year, although it was not possible to 

attempt full tempo, the right hand in the following 

excerpt shows greater control and considerably less 

curling.  

Video 11.164 Mozart K545 RH post one year 

These final examples show that by the end of the retraining period the subject was able to consciously 

prevent dystonic movement. Although full tempo was not achieved in the repertoire excerpts, this 

awareness indicates the possibility of continued improvement. With determined application of the 

technical principles proved beneficial in this study, and consistent practice where dystonic movement is 

avoided, my hypothesis is that greater functionality of the hand could be achieved, and that these 

patterns could become the preferred way of playing, enabling a return to his former level.  
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CHAPTER TWELVE 
PHASE TWO 

FOCAL DYSTONIA IN A CELLIST 

CASE STUDY SIX 

12.1 Background 
While the other case studies in this thesis concern pianists whose playing has been affected by focal 

dystonia, the question arises as to whether a similar retraining approach would be beneficial to other 

musicians with dystonic problems. Dystonia has been shown to affect musicians in a variety of ways; 

fingering patterns are often disrupted in violinists when fingers curl uncontrollably on the fingerboard, 

wind players typically experience difficulty with forked fingerings, and cramping of the lips in brass 

players can affect the embouchure. Critchley (1977a) reports that a violinist’s cramp may also occur 

with something that violinist Carl Flesch referred to as “an atrophy of the vibrato” (p. 369). A similar 

condition was affecting the subject I present in this chapter, who had difficulty controlling the speed 

and regularity of her vibrato. Although my specific area of expertise is the piano, I have observed string 

teaching for many years. With the assistance of a respected cello pedagogue and a clearly written cello 

tutor book, I was able to apply the principles of instrumental technique and balanced body use to assist 

the cellist in this study. 

12.3 History 
The subject was assessed prior to the treatment protocol by several different methods very similar to 

those used with the pianists as described in Chapters 6-8. A detailed history was taken using the subject 

questionnaire shown in Table 4.1. 

Subject Six was a 42-year-old female professional cellist who had been playing the cello for 33 years. 

On average she played three hours per day, which included playing in a professional orchestra. 

The subject was asked to speak about the difficulties experienced, which were documented. Medical 

diagnosis was made by a sports physician with expertise in this condition. This included a medical 

history, a relevant neurological and musculoskeletal examination, and an assessment at the cello. 

The subject first experienced problems at the cello six years prior to retraining when she developed 

bilateral hand pain, and bilateral paraesthesiae in the median nerve distribution. This caused her to stop 

playing for three months, during which time she received physiotherapy treatment. When she returned 
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to playing, the pain had subsided, but she gradually became more and more aware of the 

malfunctioning of her vibrato. She had difficulty controlling the speed of the vibrato, which was often 

erratic and inconsistent. This continued over the next six years until presentation. Although she 

continued playing professionally in the orchestra, she felt restricted in her musical expression and was 

dissatisfied with her level of playing. 

12.4 Initial Subjective Assessment 
The three separate rating evaluations outlined below were administered to the subject: a Previous Level 

of Performance Evaluation (PPE), a Dystonia Evaluation (DER) and a Vibrato-Control Evaluation 

(VCR). 

The subject was asked to assess her previous level of performance by the following Previous Level of 

Performance Evaluation (PPE) (Table 12.1) and responded as Level 5. 

Table 12.1 Previous Level of Performance Evaluation (PPE) 
Please circle appropriate number 

Can play at the level required to pass Grade VIII ABRSM examination 1 

Can play at the level of a first-year university performance student 2 

Can play at a level of a third-year university performance student 3 

Can play at the level of a postgraduate performance university student 4 

Can play at professional concert level 5 

Can play as an international soloist 6 

Two subjective grading systems were used to evaluate the severity of her present symptoms from focal 

dystonia both before and after retraining. 

The DER (Table 12.2) was used to provide subjective information about the control of the vibrato. The 

subject responded at 1. 

Table 12.2 The Dystonic Evaluation Rating (DER) 
Please circle appropriate number 

Dystonia was at its worst 1 

Slightly improved 2 

Moderately improved 3 

Almost normal 4 

Normal 5 
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Second, an evaluation rating, the ‘Vibrato-Control Rating’ (VCR) (Table 12.3), was designed to assess 

regularity and control of the vibrato. The subject responded at 1. 

Table 12.3 The Vibrato-Control Rating (VCR) 
Please circle the appropriate number 

The sound is always erratic and spasmodic on long notes 1 

The sound is sometimes erratic on long notes 2 

The sound is controlled on long notes when the speed of vibrato 
remains constant 

3 

The sound is controlled on long notes and the speed of vibrato can be 
varied 

4 

12.5 Initial Objective Assessment 
The subject was initially asked to play long notes that demonstrated her dystonia. 

The vibrato was very fast and fluctuated in both speed and amplitude, causing an inconsistency of 

sound, which was at times jerky and distorted. 

Video 12.1 Pre-long notes 

Perhaps the clearest indication of her problems with 

vibrato can be seen in Video 12.2 where a plastic 

container of sweets was attached to the back of her 

left hand while she played long notes. The 

unevenness of the vibrato action is demonstrated by 

the irregularity of the rattle. 

Video 12.2 Pre-long notes with rattle 
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With assistance from a professional cello teacher, the subject was evaluated at the cello for technique, 

and any involuntary movement or irregularity was noted.  

Specific areas of cello technique that were assessed on the basis of a balanced technique included: 

• Posture

• Tension evident in the shoulder and neck

• Tension evident in the hand and wrist

• Position of the wrist and elbow

• Freedom and ease of movement while playing

• How the dystonia affected the realisation of musical intention.

The subject was recorded playing a series of chromatic notes in first, fourth and thumb position on the 

A, D and C strings.  

The vibrato was also recorded using a small box of sweets tied on to the hand with a rubber band. The 

notes used were C, D, F#, G, B, F, E on the A string. She then played D minor scale and an excerpt 

from the Schubert Quartet “Death and the Maiden”. 

After this initial assessment, the subject was invited to attend a minimum of ten sessions of one hour in 

duration when her technique would be analysed in detail and she would receive formal vibrato 

retraining as per the protocol below. Eight sessions were completed within the first two weeks, and 

then there was a five-week break because of logistical difficulties, followed by a further ten sessions 

within three weeks.  Five of these were conducted under the guidance of a professional cello teacher. 

During this time the subject took leave from her professional orchestral position and concentrated on 

the retraining. Following the retraining period the same examples were re-recorded.  

Two years after the initial retraining period the subject had a follow-up session in which some further 

refinements were suggested but no formal assessment was conducted. Four years after the initial 

retraining period the subject returned and was formally evaluated again.  

12.6 Outcome Measures 
The sound only of the chromatic note examples and the long notes recorded with the box of sweets tied 

to the hand were played to a professional international string quartet, blinded to whether the examples 

were pre-, post- or post-four years. These professional string players were asked to evaluate the quality 

of the vibrato on a four-point scale (Table 12.4). The results were then combined for statistical analysis. 
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Table 12.4 Vibrato-Quality Evaluation (VQE) 

The vibrato is not consistent in amplitude or regularity 1 

The vibrato is sometimes consistent in amplitude and regularity 2 

The vibrato is mostly consistent in amplitude and regularity 3 

The vibrato is always consistent in amplitude and regularity 4 

. 

12.7 Vibrato Training Protocol 
The initial goal of retraining was to eliminate unnecessary tension in the shoulder and to optimise 

biomechanics. It was noted that the vibrato technique used by the subject involved a large amount of 

rotation. This movement involved significant shoulder abduction in the scapula plane combined with 

pronation/supination at the elbow. Retraining focussed on replacing these movements with a simple 

flexion/extension of the elbow with the forearm in a neutral position with respect to 

pronation/supination, with minimal movement of the scapulothoracic articulation or glenohumeral 

joint. 

Because the dystonia involved lack of control of the whole upper limb resulting in chaotic movement 

patterns, the retraining aimed to simplify the upper limb movement and restrict it to movement in one 

plane at the elbow (i.e. flexion/extension). To achieve this, and to avoid past learning from interfering 

with retraining, initial retraining involved the contralateral upper limb (i.e. teaching the right hand to do 

vibrato), reversing the position of the cello to sit over the right shoulder. No attempt was made to use 

the bow at first, but the procedure concentrated on repositioning the right hand and developing a 

regular movement with the intention of then transferring this learning to the left hand and arm. In a 

similar way to the protocol used with the three pianists in Chapters 4-9, the elements of technique were 

broken down into the smallest units, with each movement ‘perfected’ at a very slow speed before 

progressing to more advanced movement patterns. With the assistance of a professional cello 

pedagogue, exercise ideas were used from a children’s cello tutor, Viva Vibrato (Fischbach & Frost, 

1997). 

12.7.1 Step One. 
It was noticed that the vibrato was done with a great deal of shoulder tension as well as the excessive 

shoulder movement described above.  The first goal was to eliminate this shoulder tension and free the 

shoulder from its past learning. Therefore large circles were traced slowly with each arm, both with and 

without the instrument. The image suggested was one of having a balloon under the arm while circling 

to create the feeling of lightness in the arm. 
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Video 12.3 Arm circles 

The second exercise involved lifting and dropping 

the arm on to the lap while sitting, allowing the arm 

to be raised and lowered gently as if controlled by a 

puppet string.  The aim was to improve control at 

the scapulothoracic articulation. 

Video 12.4 Arm drops 

A further swinging motion was practised, anchoring 

one hand on the clavicle and swinging the opposite 

arm in an arc as if to land on an imaginary cello. 

The aim with all the exercises in Step One was to 

avoid shoulder protraction, aiming for an open chest 

by concentrating on scapula position. All the 

exercises in Step One were easier for the 

nondystonic arm, and so the left (dystonic) arm was 

to imitate the action of the right arm. 

Video 12.5 Arm drops to a mock cello 
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12.7.2 Step Two 
When greater shoulder control was achieved, a large 

swinging arm movement was practised, using the 

RH at first to land on the fingerboard. Postural 

awareness was maintained with support from core 

of the body and the back. A similar exercise is 

described as “Swingplops” in Viva Vibrato #1 

(Fischbach & Frost, 1997).  

Video 12.6 Landing on the cello 

The subject then allowed the hand to settle into a 

vibrato movement on the fingerboard. When 

transferring to the left hand, at first there was 

noticeable cramping of the pectoral muscles. 

Video 12.7 Settling on the fingerboard 

Even when the right arm was performing the 

exercise, there was unwanted activity in the left 

shoulder, and the subject needed to be aware of how 

to leave the left shoulder uninvolved. 

Video 12.8 Quietening the left shoulder 
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12.7.3 Step Three 
Step Three involved rebounding on the cello with a 

free arm and a closed fist, as described in Viva 

Vibrato #6A, “Rooboingboing” (Fischbach & Frost, 

1997). 

Video 12.9 Rebounding on the cello 

When transferring this action to the other hand the 

LH wrist was less free, but the RH acted as an 

instructor to refine the movement. The action was 

first performed with a gently closed fist and then 

refined to allow the fingers to make contact with the 

string. 

Video 12.10 Transferring to the left hand 

As the arm became freer the exercise was practised 

in a variety of rhythms, leading the movement with 

the arm but maintaining flexibility in the wrist.  

Video 12.11 Rebounding in rhythm 
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12.7.4 Step Four 
An exercise described in Viva Vibrato #3, “Shake 

Rattle and Roll” (Fischbach & Frost, 1997), was 

used to establish flexibility and freedom in the 

elbow. Shaking the arm from the elbow was 

practised with a matchbox, first on a vertical plane 

and then lowered to the position of an imaginary 

cello.  

Video 12.12 Shaking a matchbox 

This was then accomplished without the matchbox, 

first in the air and then over the strings, making sure 

that the chest remained ‘open’ (avoiding shoulder 

protraction). 

Video 12.13 Hand shakes without matchbox 

12.7.5 Step Five 
This exercise involved placing the palm of the left hand on the left clavicle and ‘polishing’ the ulna 

side of the forearm (subcutaneous surface of the ulna shaft) with the tips of the D2, D3 and D4 fingers 

of the right hand.  This used the repetitive flexion 

and extension movement of the right elbow in the 

neutral position of the forearm (see Video 12.14). 

The aim was to perform the movement without 

rotating the arm and to leave the hand tilted towards 

D2, brushing that finger against the surface of the 

opposite arm. The contrast between the two 

movements was clarified with the right arm before 

transferring the learning to the left arm. 

Video 12.14 Avoiding rotation  
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A further exercise was added in this position to aid 

freedom in the wrist, flexing and extending the wrist 

while maintaining contact with the opposite 

forearm. 

Video 12.15 Flexing and extending the wrist 

Although the flexibility of the wrist was important, 

it was necessary to lead the vibrato movement from 

the forearm, with very little visible wrist movement. 

Video 12.16 Arm polishing without 
leading from the wrist 

12.7.6 Step Six 
When this sliding movement was accomplished 

with ease the same movement was tried with the 

cello over the right shoulder by the taking a small 

cloth and polishing the string with the right hand, 

beginning with a large movement sliding down the 

whole fingerboard and then gradually reducing the 

movement and settling the finger on one spot on the 

string. Throughout the exercise the wrist was to 

remain in a stable and neutral position (i.e. no 

flexion/extension or pronation/supination). Video 12.17 String polishing 
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This exercise was then developed without the cloth, 

first with the right hand and then the left, moving 

the finger between the strings. Video 12.18 shows 

the difference between the action in the right and 

left wrist: with the left hand the subject had to 

consciously avoid the unnecessary flexion in the 

wrist that was noted pre-retraining.  

Video 12.18 String polishing 

It was important to lead the string polishing 

movement with the arm rather than the wrist. 

Video 12.19 String polishing leading 
with the arm 

12.7.7 Step Seven 
An exercise similar to the “Toptaps” described in Viva Vibrato #5 (Fischbach & Frost, 1997) was used 

to encourage relaxation of the hand. The thumb was gently anchored behind the fingerboard while 

opening and closing the hand and tapping the 

fingers on the fingerboard between the strings. At 

first the plastic box of lollies was secured to the 

dorsum of the right hand with a rubber band, in 

order to give auditory feedback to the subject on the 

regularity of the movement. This was performed in 

various rhythmic patterns. 

Video 12.20 Tapping with sweets 
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When transferring this movement to the left hand, it was important to keep the shoulder relaxed with 

minimal movement from the upper arm, and so the 

exercise began with a slow movement, gradually 

increasing speed and using the different rhythms as 

a rebound. It was important at first to tap between 

the strings since the downwards pressure required to 

depress the strings could cause tension and 

cramping. By the seventh retraining session the LH 

was able to accomplish this exercise with 

considerable relaxation and freedom. 

Video 12.21 Wave taps 

Gradually the amplitude of the movement was reduced and each string was tapped in a variety of 

rhythms with each finger, although the subject had to be constantly aware of relaxing the shoulder. This 

exercise is similar to “Tweentaps” #7 in Viva Vibrato (Fischbach & Frost, 1997) 

Video 12.22 Tapping between strings 

Once this tapping movement was established with 

ease, the finger was allowed to settle on the string 

while continuing to vibrate, as described in 

“Stickytaps” #11 Viva Vibrato (Fischbach & Frost, 

1997). 

Video 12.23 Tapping and settling on the string 
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12.7.8 Step Eight 
Gradually it became easier for the fingers to make 

contact with the strings without cramping. With the 

thumb in fourth position, a matchbox was used to 

aid the regularity of string polishing, first with an 

even pattern and then in various rhythms, using all 

fingers and all strings (“Stringshine” #10 Viva 

Vibrato (Fischbach & Frost, 1997)). This action was 

achieved with the RH before being transferred to 

the LH. 

Video 12.24 Polishing with a matchbox 

12.7.9 Step Nine 
Once freedom had been gained with the large 

muscle movement used in ‘string polishing’ (Step 

Six), it was possible to settle in one position on the 

fingerboard, checking for openness in the shoulder 

without undue activity and flexibility in the wrist. 

Mid-way through the retraining period this action 

was considerably freer, and it was possible to settle 

in one place on the strings.  

Video 12.25 String polishing mid-retraining 

The side view of this action (Video 12.26) shows 

the improvement in shoulder control. 

Video 12.26 String polishing from the side 
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Using two hands together enabled the left hand to 

imitate the movement of the right hand, and this 

aided the understanding of the movement required 

when settled in one place on the string.  

Video 12.27 Hands together 

12.7.10 Step Ten 
A movement of the arm obliquely falling forward 

was practised on the cello in order to reduce 

unnecessary movement of the wrist. This movement 

required flexibility in the finger, obliquely falling 

forward without excessive extension of the wrist.  

Video 12.28 Obliquely falling forward 

In order to establish this awareness, the cello 

instructor placed her forearm on the arm of the 

cellist to encourage the forearm to move as a unit. 

Video 12.29 Reducing wrist movement 
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An optometrist’s rod was used over both wrists to 

establish the optimum level of the wrist. The subject 

noted that the left wrist tended to flex while the right 

wrist found it easy to balance the glass rod. After 

transferring the awareness from RH to LH the 

subject was able to take the balanced wrist position 

to the cello. 

Video 12.30 Practising with glass rods 

In order to balance the glass rod the MCP joints 

needed more support, and this increase in awareness 

helped prevent unecessary rotation and aided 

flexibility in the fingerjoints. 

Video 12.31 Preventing rotation with glass 
rods 

Tracing free arm movements with both hands 

further assisted to establish the similarity of the two 

hands, using the glass rods to monitor the level of 

the wrist. 

Video 12.32 Balancing two glass rods 
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12.7.11 Step Eleven 
When progressing to using the bow, the vibrato 

movement was first practised above the strings 

while anchored on the thumb, slightly altering the 

height of the elbow to accommodate the different 

strings. 

Video 12.33 Vibrato over open strings 

Adding the bow to the playing of a single note with 

vibrato began by performing a slow circular arm 

movement on an outbreath.  

Video 12.34 Slow vibrato on one note 

It was important to think obliquely downwards. 

When adding the bow the wrist at first used too 

much extension, but after imitating the movement of 

the right arm, the correct motion was established at 

a slow tempo. 

Video 12.35 Stabilising the wrist while bowing 
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12.7.12 Step Twelve 
Because the subject felt that putting weight on the 

strings could cause tension in other parts of the arm, 

much of the initial practice of LH vibrato had been 

performed with the fingers between the strings. 

Transferring enough weight to depress the string was 

at first practised by dropping the finger to push the 

string down with a single impulse, and then releasing 

the pressure and allowing the hand to rebound 

several times. 

Video 12.36 Drop and rebound 

The number of impulses was then increased until an 

even vibrato was established. Although this was a 

comfortable movement with the RH, it took some 

time to gain this freedom with the LH. 

Video 12.37 Pressing down the string 

The subject had diligently practised copying the RH 

action, but found the LH seemed to have a life of its 

own and it was difficult to keep the wrist stable.  

Video 12.38 Keeping the left wrist stable 
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As an intermediary step a chamois was used 

underneath the strings, which enabled the subject to 

transfer weight to the strings more easily. 

Vide 12.39 Using a chamois under the strings 

Once this was established, it was possible to remove 

the chamois and to take the bow, combining the 

process of action and rebound in a similar way to 

the “Wawa” exercise described in Viva Vibrato #12 

(Fischbach & Frost, 1997). 

Video 12.40 Action and rebound 

An even vibrato with a continuous bow was 

possible only after progressively checking all the 

elements that were important for the movement. The 

subject would check breathing, tension in the arm, 

shoulder, the flexibility of the finger and the weight 

on the string. Without this systematic checklist, the 

speed of vibrato could suddenly increase at the end 

of the bow. 

Video 12.41 Vibrato checklist 
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It was too difficult to go straight into a settled 

vibrato, as this would often cause lack of control in 

the shoulder. Using a slide to establish string 

contact before beginning the vibrato movement 

facilitated a stable vibrato movement. 

Video 12.42 Shifts 

Until this stage of the retraining, contact with the 

thumb under the fingerboard had been minimal, so 

that there was no pressure to interfere with the 

vibrato movement. Intoducing this element was at 

first difficult for the subject, as is expressed in 

Video 12.43. 

Video 12.43 Adding the thumb 

12.7.13 Step Thirteen  
Adding increased speed to the vibrato caused 

considerable overuse of the shoulder, as can be seen 

in Video 12.44. 

Video 12.44 Shoulder Overuse 
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This overuse could be prevented by practising the 

vibrato rhythmically in groups, progressively 

increasing the number of notes per group while 

concentrating on keeping the shoulder relaxed.  

Video 12.45 Keeping the shoulder relaxed 

As it was easier to prevent shoulder overuse when 

not using the bow, a continuous vibrato was 

established by alternating between playing with and 

without the bow. In addition, because there was a 

tendency for too much gripping to occur in the 

thumb, the vibrato was practised continuously with 

and without thumb contact. 

Video 12.46 With and without the bow 

Although towards the end of the retraining period 

the speed of vibrato was much more consistent, at 

times fingers would spasm at the end of a note, 

resulting in a sudden increase of speed of the shake.  

Video 12.47 Vibrato problem 
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This was improved by practising single notes with 

rhythms, deliberately stopping the finger movement 

on a required pulse. 

Video 12.48 Stopping with rhythms 

By the end of eighteen sessions the subject was able 

to play a slow even vibrato, but could not reliably 

cross a certain speed threshold, and she could not 

readily vary the speed. She was encouraged to 

gradually increase the speed wth the aid of a 

metronome. 

Video 12.49 Building long notes with 
a metronome  

12.7.14 Further Refinements After Two Years 
Two years after the conclusion of the first period of 

work, the subject returned for a follow-up retraining 

session. Despite the fact that her left wrist in first 

position on the cello was now held in a more 

dorsiflexed position, the subject felt nevertheless 

that she now had a workable vibrato and she was 

much more satisfied with the sound and control. 

Video 12.50 Wrist extension in chromatics 

323 












She had been working on trying to establish an even 

vibrato at various speeds using the metronome. She 

had accomplished this to the speed of ♩= 210 per 

shake. The next step was to move the metronome 

back to ♩= 106 and accomplish two shakes per click. 

The shoulder now appeared much less tense, but at 

this speed I noted the importance of establishing an 

even movement in each direction to either side of 

the axis.  

Video 12.51 Varying the metronome click 

When the speed was reduced to ♩ = 96 it was 

possible to control the amplitude of the vibrato. 

Video 12.52 Slow even vibrato post-retraining 

Another issue was that the cello was not resting in a stable manner but shook with the use of vibrato. 

This suggested too much gripping with either the thumb or the playing finger. The subject also reported 

that the vibrato was less stable when the bowing 

arm was playing forte. The subject was instructed to 

practise bowing on open strings while gently resting 

the thumb behind the fingerboard, imitating the 

vibrato shake before adding the fingers. When the 

thumb was gently bent it seemed to grip less than 

when it was straight, and so the subject decided to 

experiment with using the thumb in a more curved 

position. 

Video 12.53 Thumb problems 
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The playing of D5 caused greater use of rotation but 

could be reduced by using more finger flexion and 

thinking obliquely down the fingerboard. 

Video 12.54 Avoiding rotation on D5 

It was also important to think of lightening the upper arm (‘floating’). Further use of the technique of 

moving both hands together was used in order to try and equalise the movement on both sides of the 

body. The right arm appeared to move as a unit but the left arm had the appearance of moving in three 

segments. 

The subject  reported difficulty in imagining an even vibrato with her left hand, and so the instruction 

was to imagine an even vibrato with the right hand and then to transfer it to the left.  It was important to 

maintain shoulder awareness when placing the hand on the fingerboard, in order to prevent any 

unwanted shoulder tension. With this technical 

correction the subject had much greater awareness 

in the shoulder, and was able to distinguish between 

good and bad shoulder movements. It was important 

to control the use of the shoulder even when raising 

the arm to the fingerboard. Video 12.55 shows the 

shoulder lifting unnecessarily when the hand was 

placed on the fingerboard, followed by two efficient 

movements. 

Video 12.55 Shoulder lifts post-retraining 
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The speed of the vibrato could be varied in a 

controlled environment, but the subject reported that 

sometimes something would cramp in the ‘heat of 

the moment’ in a concert situation.  

Video 12.56 Varying the speed of vibrato  

The vibrato was more difficult to control at the start 

of the note than after the note began, particularly 

after a shift.  

Video 12.57 Starting the note 

The subject continued professional orchestral playing while progressively processing the technical 

changes that had been discussed.  

12.7.15 Final Reassessment After Four Years 
Four years after the initial retraining period she returned for a final assessment. There was a noticeable 

improvement in control of the vibrato, which was consistent at one speed on most notes and could be 

varied on some long notes. Posture at the cello appeared balanced. The subject expressed concern that 

she found her vibrato tended to be slightly faster than her ideal, but also noted that when considering 

the musical result, her colleagues did not find this a problem. She was more satisfied with vibrato on 

the C and G strings, and found the 4th position on the A string to be the most difficult. When playing 

on the A string there was still noticeable wrist extension particularly in first position, as was seen six 

months after retraining (Video 12.50), but this could be corrected by lifting the elbow slightly. The 

subject expressed concern that the cello seemed to shake more than was normal during the vibrato 

movement. This shaking could be avoided when the thumb was lifted from the back of the fingerboard, 
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and therefore this was possibly caused by unnecessary tension in the thumb. I hypothesised that this 

could also be because of a sensory connection or neurological blurring between the thumb and the 

playing finger, and suggested placing a tape over the thumb such as a corn callous bandage. Although 

the shoulder was much more balanced, a further area of tension was the elbow. When compared with 

the right elbow, the left elbow was less free, but this immediately improved by my touching the left 

elbow during the playing of a single note, thus increasing awareness. Once the elbow was free the 

subject was able to correct the height of the wrist when playing on the A string. Overall the subject was 

much more satisfied with her vibrato and was happy to be able to continue her professional orchestral 

and quartet playing. 

12.8 Results 
12.8.1 DER 
Prior to retraining the DER was 1 (dystonia was at its worst). After the first period of retraining (18 

sessions), she responded to the DER as 2 (slightly improved). Four years later the DER was 4 (almost 

normal).  

12.8.2 VCR 
Prior to retraining the VCR was 1 (the sound is always erratic and spasmodic on long notes). The VCR 

after 18 sessions was 2 (the sound is sometimes erratic on long notes) and after a further six months it 

was 3 (the sound is controlled on long notes when the speed of vibrato remains constant). Four years 

later the VCR had maintained the score of 3.  

12.8.3 Statistics 
The examples recorded with the box of sweets on the back of the hand showed that there was a 

statistically significant improvement (p<0.0001) in VQE from pre-intervention to post-intervention 

with the mean score increasing from 1.14 (s.d.=0.52) to 2.82 (s.d.=0.86). Re-testing at four years post-

intervention showed that this improvement had been maintained with a mean score of 2.75 (s.d.=0.89). 

These data are shown in Figure 12.1. There were no significant effects of scorer or the note being 

played. 

The chromatic long-note examples in three different positions on three different strings which were 

recorded pre- and post-retraining again showed that there was a statistically significant (p<0.0001) 

improvement in VQE from pre- to post-intervention, with mean scores increasing from 1.41 (s.d.=0.61) 

to 3.31 (s.d.=0.64) (Figure 12.1). Again there was no significant effect related to scorers or position on 

the cello. 
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Scores were analysed using generalised linear methods with the score used as a continuous outcome 

and time point, scorer, note and position modelled as categorical variables. Statistical significance was 

defined at the 5% level. 

Figure 12.1 Improvement in vibrato quality with sweets post-retraining and after four years 

Figure 12.2 Improvement in vibrato quality on chromatic long notes 
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Post-retraining there was an improvement in the 

regularity, although the subject expressed concern 

that the vibrato was too fast.  

Video 12.58 Long notes post-retraining 

She was able to slow down the speed of the vibrato 

but not able to sustain it. 

Video 12.59 Long notes post-
retraining beginning slowly 

Four years following the initial period of retraining, improvement in the vibrato is evident when 

comparing Video 12.60 (pre-retraining) with Video 12.61 (post- retraining). The vibrato was more 

consistent and reliable, and could be maintained at a faster tempo. 

Video 12.60 Vibrato pre-retraining Video 12.61 Vibrato four years 
post-retraining  
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12.9 Discussion 
This is the first description of a dystonic vibrato in a cellist. Retraining has been shown to significantly 

improve the dystonic movement, and this is a novel finding. Focal dystonia usually occurs in the hand 

of greatest use, and in string players the most common symptom is flexion of D4 and D5 in the left 

hand (Frucht, 2009). However, there is a lower reported incidence of focal dystonia in cellists than in 

violinists or viola players (Ackermann & Adams, 2005). The most comprehensive study to date of the 

biomechanics of vibrato playing from a scientific perspective is that done by Bejjani et al. (1989), who 

investigated vibrato in violinists, but without particular reference to injury. Indeed there are no reports 

in the literature of focal dystonia manifesting as abnormal vibrato in a cellist. There are also no reports 

in the literature that evaluate approaches to vibrato that might assist recovery from focal dystonia from 

a combined scientific and pedagogical standpoint. 

Naill and McNitt-Gray (1993) had previously studied the muscle activation patterns associated with 

string depression They came up with four components necessary in playing the cello: maintaining the 

postural stability; moving the hand onto the string in order to stop the string; depressing the string with 

sufficient force to keep the string in contact with the fingerboard; and oscillating the hand in order to 

generate the vibrato. Their study was concerned with examining the EMG patterns involved when 

muscles depress a string.  They did not specifically investigate vibrato as had been done in the earlier 

study on violinists by Bejjani et al. (1989).  

Ackermann and Adams (2005) have completed a case study of a cellist displaying flexion of D3 and 

D4 as well as some extension of D5. Using a pseudo-cello that closely mimicked the string height and 

tension of the cello strings, they embarked on an intense ten-day period of physiotherapy-based 

retraining with assistance from a cello pedagogue. They found that the fingers affected by the dystonia 

had less ability to discriminate the height and tension of the string. This cellist would sometimes 

substitute one finger (D3) for another (D4).  The main focus of this study was to give the cellist an 

increased level of proprioception, thus increasing his awareness of his fingers on the string.  

In this study (de Lisle, Speedy, & Thompson, 2012), there was no visible cramping in the hand, 

although depressing the string would often cause the vibrato oscillation to be erratic and uncontrolled. 

Because the dystonic reaction seemed to come primarily from the shoulder, retraining involved 

changing the subject’s approach to vibrato playing. The subject had been taught to vibrate using a 

technique that involved significant shoulder abduction in the scapula plane combined with 

pronation/supination at the elbow.  
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In consultation with an experienced cello 

pedagogue, it was decided to use an approach to 

vibrato recommended by the tutor book Viva 

vibrato! (Fischbach & Frost, 1997), which involved 

elbow flexion with minimum rotation from the 

shoulder and minimal pronation/supination. 

Video 12.62 Vibrato discussion 

It was important to first establish controlled arm freedom without the cello, using gross muscle 

movements and sometimes using the other arm as a mock cello. In a similar way that lateral transfer of 

learning had assisted the retraining of the pianists, the vibrato was at first learnt with the right arm 

holding the cello over the right shoulder. This prevented interference from past learning, and enabled 

the subject to learn the movements as if a complete beginner. The subject’s awareness of the contrast in 

movement freedom between the two arms proved to be an important learning tool. 

All extraneous wrist flexion and extension needed to be reduced, so that the vibrato movement was 

generated from the elbow, using a coordinated movement. Excessive shoulder movement was reduced, 

as well as any cramping of the pectoral muscles. When progressing to the string, the vibrato movement 

was obliquely downwards, without pronation/supination at the elbow. 

The sensory component that had been noted in the pianists described in this thesis was also evident in 

the cellist. Merely touching the string would cause lack of control in the vibrato, and so at first the 

vibrato movement was learnt by tapping and sliding up and down the fingerboard between the strings 

without settling the finger in one place on the string. Sometimes external aids such as a cloth placed 

between the string and the fingerboard assisted the development of a free movement. When progressing 

to vibrating in one place on the string, the finger had to be given permission to transfer some arm 

weight to the string. This tentative action of connecting the injured hand with the instrument was also 

seen with the pianists, where the dystonic finger had to ‘gain confidence’ in order to transfer some 

weight from the arm to the key. Perhaps this process also aided the development of increased 

proprioception, as was the focus of the study by Ackermann and Adams (2005). Further complications 

in the cellist were evident when the thumb was allowed to touch the fingerboard, and it was important 

to avoid any unnecessary pressure of the thumb.  
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The learning of vibrato progressed extremely slowly, with each step being added only after the 

previous step had been mastered. The bow was not added until the essential elements of an even vibrato 

were well established. The subject took leave from her professional playing during the initial retraining 

period and focussed on establishing the new movements. Although there were slight modifications that 

continued in follow-up sessions, the subject had internalised the changes that were important in order to 

avoid the dystonic cramping, and therefore was able to continue to refine these once returning to her 

professional orchestral position. At that stage she was able to maintain a consistent vibrato, although 

there was often acceleration at the end of a note and she was unable to vary the speed of the vibrato. 

The subject was reassessed again, four years after the initial assessment. She was maintaining her 

professional orchestral playing life and after rerecording the test examples, further improvements were 

noted. Four years after retraining began, the subject was much more consistent with her vibrato and 

was able to vary the speed of the vibrato at will on some long notes, particularly on the C and G string. 

Although she felt that her vibrato was slightly fast, it no longer sped up at the end of long notes and she 

was better able to play expressively and with confidence. The following video example shows her 

playing post-retraining. 

Video 12.63 Death and the Maiden 
post-retraining 

In summary, this case study presents data showing that a dystonic vibrato in a cellist could be 

significanty improved by retraining principles similar to those applied previously to pianists with focal 

dystonia. By breaking down the technique and learning each element as if a beginner, it was possible to 

reprogramme the vibrato movement. This approach clarified the basic elements of vibrato, removing 

unnecessary tension and enabling freedom of movement in the shoulder, hand, fingers and arm. Crucial 

factors were that intial sessions occurred almost daily, retraining was allowed to progress extremely 

slowly, and other playing ceased during the intense retraining period. The success of this study 

suggests that retraining prinicples may be able to be generalised to assist players of other instruments 

who have focal dystonia. 
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CHAPTER THIRTEEN 
PREVENTATIVE MEASURES 

Since beginning this research into focal dystonia, several students have presented to me with specific 

technical issues that indicate some evidence of fatigue, lack of coordination or unnatural movements. 

While none were diagnosed as having focal dystonia per se, I postulate that these problems could 

compound over time, preventing the player from having freedom to play. In this chapter I present the 

cases of four of my performance piano students (Subjects 7-10) who experienced such performance- 

related difficulties. By addressing these minor problems with simple exercises and adjustments of  

alignment, it was possible to alleviate these symptoms and in all cases to enable the pianist to continue 

playing without the interference of unwanted movement.  

CASE STUDY SEVEN 
Subject Seven was an eighteen-year-old first-year university student who had had  very little pianistic 

experience. Although he was accepted into the course, he had received only four years of previous 

piano instruction at his school. In his audition he had 

attempted to play advanced repertoire (e.g. Chopin 

Scherzo No. 2) but his basic piano playing skills 

were limited, and he was accepted on grounds of 

promise and lack of opportunity. He also played the 

guitar. It was decided to try to build up his technique 

from the beginning in order to remedy a very harsh 

piano tone and limited finger facility. When playing 

a simple triad with D1, D3 and D5 it was noticed 

that D4 curled under the hand.  

Video 13.1 Triad with D4 curling 

A further observation was that in a descending five finger pattern D4 tended to stick to the keys, 

making it difficult to release when D3 was played. The left hand was not affected in the same way. He 

also complained that on occasion when trying to play D4, D5 would play instead.  Although focal 

dystonia was not medically diagnosed, these symptoms were enough to cause concern, and the 

following interventions were prescribed. 
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In order to prevent the curling of D4 in the triad, the subject was instructed to extend D4 as the chord 

was played, thus giving the finger a movement which was opposite to that of its natural tendency. The 

subject also experimented with taping D3 and D4 together when playing the triad, and this prevented 

the curling reaction. Further taping of D4 and D5 was used to encourage clear separating of D3 and D4 

when playing consecutive notes chromatically over the distance of a minor third. 

The combination of these  exercises resulted in an improvement within a week. 

Video 13.2 Taping D4 and D5 Video 13.3 Chromatic thirds without tape 

The next step was to enable D4 to release when D3 

was played. A descending passage beginning on C, 

B, C, B was practised with the following fingering: 

D2, D1, D4, D3, stopping on the fourth note.  D4 

was instructed to release  upwards when D3 was 

played, providing a clear antagonistic movement 

away from the dystonic tendency.  

Video 13.4 Descending exercise 

This early intervention gave the finger a clear instruction of a movement away from its tendency to 

cramp, thus clarifying distinct movements between D3 and D4 and so avoiding blurring between these 

fingers.  

There was a suggestion that these dystonic tendencies may have been partially developed by a similar 

lack of formal training on the guitar, and therefore guitar playing was discontinued until the new 
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movement patterns at the piano were clearly established. Following these technical modifications the 

student remained free of these particular technical restrictions, and was able to complete his 

performance degree. 

CASE STUDY EIGHT 
Subject Eight was a twenty-year-old piano student who had suffered pain when playing from the age of 

10. She presented to me at the age of 14, being unable to play for more than a few notes without pain.

She displayed severe cramping of the pectoral muscles and scapular winging. 

After careful retraining she was able to play again, 

although she was somewhat reticent about starting a 

music degree because her sister had been diagnosed 

with focal dystonia several years earlier. Instead she 

decided on pharmacy and continued her studies 

privately with me. Her joints were extremely 

hypermobile and there was a tendency, particularly in 

the LH, for D5 to cramp at the MCP joint.  The 

following exercise was given as a preventative 

measure in order to strengthen the MCP joint and 

prevent it from collapsing. 

While there was no evidence of dystonia, lack of 

support at any of the joints is considered a risk 

factor (Brandfonbrener, 2002), and MCP support is 

particularly important for maintaining the stability 

of the hand and for avoiding unnecessary pressure 

from the arm. After strengthening the MCP joint of 

D5, the subject was better able to support her hand, 

enabling better execution of all playing involving 

D3, 4, and 5. She subsequently completed an 

Honours  degree  in  Piano Performance and went on   

to win a national chamber music competition. 

Figure 13.1 Cramping of pectoral muscles 

Video 13.5 Cramping of D5 at MCP 
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CASE STUDY NINE 
Subject Nine was a twenty-year-old piano student who was completing her Bachelor of Music in 

Performance. Her basic posture was good and the previous pain she had experienced had been in the 

shoulders. This had been corrected with pianism retraining and Alexander Technique. I noticed that the 

MCP joint in her RH had begun to be raised excessively, and this was causing D2 to stick to the keys 

slightly. This was not noticeably affecting her playing but she felt it to be uncomfortable, and the 

difficulty of releasing D2 resulted in some lack of clarity. The following videos show the subtle lagging 

of D2 first in a fast tempo (Video 13.6) where it is barely visible and then more clearly in the reduced-

speed version (Video13.7). 

Video 13.6 Mozart showing raised MCP of D2      Video 13.7 Mozart at reduced speed 

Specific exercises were given for deliberate release 

of D2, and the MCP joint was lowered slightly.  

Video 13.8 Mozart quick release of D2 

Probably the most beneficial exercise was that of minor thirds (Chapter Four, Video 4.23), which gave 

the subject a clear separation between adjoining fingers.  
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The result of this retraining can be seen first in the slower version (Video 13.9), and then in the correct 

tempo (Video 13.10). 

Video 13.9 Mozart at reduced speed Video 13.10 Mozart in tempo post-retraining 
post-retraining 

After retraining her hand, this subject went on to complete a Master’s degree in Piano Performance and 

then embarked on further postgraduate study in America. 

CASE STUDY TEN 

Subject Ten was a first-year piano student who had 

been accustomed to  playing with very little support 

from the MCP. The PIP joint of D2 showed signs of 

moving almost to a right angle, and slight cramping 

was experienced under the hand at the MCP joint.  

Video 13.11 Curling of the PIP 

The cramping of the PIP joint was more clearly visible at a slow tempo. 
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Video 13.12 Curling of the PIP in slow motion 

Chromatic exercises which involved playing with 

the fingers in a less curled position enabled greater 

support from the MCP joints and assisted the 

stability of the DIP. In addition, the DIP was 

strengthened with exercises discussed in Chapter 3, 

Videos 3.4-3.5, which enabled the playing on the 

pad of the finger.  

Video 13.13 Exercises to reduce the curl 
of the PIP 

By developing stability in each of the finger joints 

the load was shared between the joints, thus 

avoiding excessive use of the PIP and resulting in a 

marked reduction in the curl of the finger. 

Video 13.14 Reduction in curl of the PIP 

Subject Ten continued his piano studies without further physical problems and completed a Bachelor of 

Music in Performance Piano. 

338 












In summary, while these preventative exercises seem insignificant, each of these subjects were able to 

continue their studies and achieve satisfactory results that were not hampered by physical difficulties. 

Subjects Eight and Ten had both displayed lack of joint support in the MCP joint. This manifested in a 

cramping of the PIP in Subject Ten, and in a weakness of the ulnar side of the hand in Subject Eight. 

Subject Nine showed lack of support in the PIP joint, which resulted in cramping and protrusion of the 

MCP in D2. The symptoms of Subject Seven were more similar to those of Subject One, where the 

problems were in independent movement of each finger and a tendency for one finger to drop.  Each of 

these subjects presented with symptoms which need to be recognised by pedagogues, so that 

biomechanical abnormalities can be corrected  early and future difficulties avoided. While focal 

dystonia was not diagnosed in any of Subjects 7-10, the exercises described form a genesis of some 

preventative measures which can be easily directed by a pedagogue and which deserve further 

investigation with larger subject samples.  
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CHAPTER FOURTEEN 
DISCUSSION 

The most important finding of this thesis has been that pedagogical retraining without other 

simultaneous interventions improved the symptoms of focal dystonia in all subjects. Other investigators 

have recognized the need for retraining and have sought pedagogical input to combine with other 

therapies (Altenmüller & Jabusch, 2010; Chamagne, 2003; Byl, 2009; Tubiana, 2003b). However, the 

exact instrumental methodology used has not been documented in these cases. While other treatment 

modalities acknowledge retraining as a useful part of rehabilitation from focal dystonia, there is no 

report in the literature as to exactly how these retraining sessions were implemented.  Detailed 

description of the methods used is difficult without visual aid, and for that reason extensive video has 

been included in order to clarify the methods used with these subjects. 

Eminent pedagogues have claimed success at overcoming injuries such as focal dystonia with their own 

methods of retraining (Dybvig, 2007), and there are reports of musicians who have orchestrated their 

own recoveries (Chen, 2008a), (M. Dannenbring, personal communication, July, 2007). The work of 

Dorothy Taubman has been cited as a pedagogical method that prevents and alleviates pianistic injuries 

including focal dystonia, and her technical method is widely taught, particularly in the United States 

(Taubman, 1984).  

My finding of an improvement in the symptoms of focal dystonia with pianistic retraining as presented 

in this thesis is novel: to the best of my knowledge I am the first to report a specific pianistic retraining 

technique for the treatment of focal dystonia, and the first to use scientific method to analyse the results 

of the pianistic retraining. This meeting of art and science, I believe, is crucial in furthering our 

understanding of focal dystonia in musicians. 

14.1 Overview 
My initial investigation was to see whether pianism retraining was a viable method to treat pianists 

with focal dystonia. The hypothesis was that by focussed repetition of movements that were as 

biomechanically perfect as possible, the relevant neural pathways could be ‘clarified’,  enabling the 

return of playing. 

Retraining was successful in the first study of three pianists (Phase One), where retraining was 

conducted with a minimum of ten hour-long sessions within two weeks. Three further subjects were 

then examined in detail (Phase Two). The first of these investigations looked at whether intensive 
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retraining of five hours per day for ten sessions within two weeks would improve the symptoms of a 

severely affected pianist. The second investigation in Phase Two studied whether it would be possible 

to use a similar protocol of one hour per session with a pianist suffering from focal dystonia through 

the medium of video conferencing. The third investigation of Phase Two considered whether the same 

approach could be successful with a cellist whose symptoms affected the playing of an even vibrato. 

All subjects showed statistically significant improvement. Finally, risk factors in four university 

students were examined, suggesting how technical awareness and early intervention might assist the 

prevention of focal dystonia.  

Instrumental pedagogy involves a subtlety of technical understanding gained after a lifetime of 

teaching pianists of all shapes and sizes, ages, and physical and musical abilities. Each body is 

different, and each physical problem encountered in the teaching studio adds to the understanding of 

pianism. Similarly, the symptoms associated with focal dystonia in pianists have common elements, 

many of which have been noted by Teresa Dybvig (2007), but the way in which the pianist has used his 

body before the onset of symptoms varies considerably. In this thesis dystonic and compensatory 

movements not only varied between individuals, but also caused different technical challenges.  

14.1.1 Phase One: The Initial Study 
Subjects One, Two and Three all had problems lifting dystonic fingers from the key, with blocking and 

with unwanted extra notes sounding due to neurological ‘confusion’. It was impossible for them to play 

semiquaver passages with any consistency or reliability. Although the playing of an even scale was 

difficult for all three because of the dystonia, these subjects had looked for solutions rather than 

persisting with playing that did not give them musical satisfaction. For that reason the dystonia was less 

deeply ingrained, and dystonic curling and extreme compensatory movements were less visible than 

with Subjects Four and Five.  Subjects One, Two and Three responded well to the two-week training 

period of one hour per day. Although Subject One had been unable to play for five years, he returned to 

the concert platform one year after retraining and has maintained a full-time career as a performing 

soloist since then. Subject Two was able to play again, although she did not return to active 

concertising and was not motivated to continue the retraining on her own. Subject Three initially 

returned to his doctoral studies in America, kept playing, but later had a relapse which caused him to 

change direction and complete an academic degree. Several years later, he was able to independently 

retrain himself and return to concert playing.  
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14.1.2 Phase Two: Intense Retraining 
Although the dystonic symptoms in the three subjects in Phase One were debilitating and distressing, 

they were not as severe as those seen in Subjects Four and Five, who had both persisted with playing 

despite the gravity of their symptoms. Subject Four was not as advanced as the other pianists, and her 

technique was less well developed. Her dystonia was extremely severe, affecting not only her piano 

playing but also other daily activities. Touching any object would cause tremor in her hand. At the 

piano she displayed a curling of D3 and extreme compensatory movements of many fingers that would 

extend erratically, leaving her playing distorted and unrhythmical. Because there was so much to 

correct not only in the dystonic movements but also in her understanding of piano technique, it would 

have been difficult to achieve any significant result without the intensive five-hours-per-day retraining 

protocol. Although two weeks was not sufficient for her to return to her previous level, she has 

intelligently persisted with retraining. Her improvement and concentration during the intensive 

retraining was remarkable and shows the value of supervised practice, which has also been reported in 

the home-based programmes of Nancy Byl (Byl et al., 2009).  

14.1.3 Phase Two: Retraining via Video Conferencing 
Subject Five had also continued his playing prior to retraining despite the malfunctioning of his hand, 

and therefore was severely affected with dystonic curling. Although some improvement was seen in the 

initial sessions, he did not stop other playing during the retraining period and this interfered with the 

establishment of new movement patterns. I was not aware that he was still attempting concert 

performance until well into the sessions, which also indicates the problems with communication 

inherent in long-distance training. Although technical changes could be effected through the medium of 

video conferencing, it was more difficult to maintain these over time because of lack of monitored 

practice and too long a time gap between sessions. I postulate that his age (65) may also have made 

motivation and physical change more difficult for him. Although it was possible to correct movements 

relatively quickly during the later sessions, showing that he had an understanding of the changes 

necessary for recovery, these movements often became distorted between sessions because of the 

playing of other repertoire.  

14.1.4 Phase Two: Retraining Principles Applied to the Cello 
When applying the same retraining principles to another instrument, the cello, it was possible to 

improve symptoms of Subject Six to the extent that her future career was not in jeopardy. It was 

difficult to assess exactly where the dystonic problems arose, but the irregularity of her vibrato was 

extremely disturbing and was threatening her long-term playing career. A significant area of erratic and 

uncontrolled movement was in the shoulder, and it was important to find a way of playing vibrato that 
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involved less shoulder rotation. There was also some tension in the elbow, which was less obvious but 

seemed to contribute to the erratic hand movement. It was possible to reduce this tension by simply 

touching the elbow, thus increasing awareness and conveying the difference between tension and 

relaxation. A further problematic area occurred because of unnecessary gripping of the thumb behind 

the fingerboard. At times this would cause the cello to shake, and may have indicated a sensory 

involvement between the thumb and playing finger. Although I am not a cellist, by applying the 

principles of perfecting each element of the technique with the aid of a professional cello pedagogue 

and a children’s vibrato tutor book, and by increasing physical awareness with the aid of a Feldenkrais 

teacher, it was possible to substantially improve the condition and understanding of this cellist to an 

extent where she could continue to progress on her own. Like the other successful subjects in these 

studies, she ceased all other playing during the intense retraining period, and focussed on establishing 

new movement patterns slowly and systematically. Because Subject Six took leave from her orchestral 

playing in order to undertake the retraining, the technical modifications implemented were internalised, 

and she was able to continue to apply these principles once she returned to the orchestra. Therefore 

when she was reassessed four years after the initial retraining period, her condition had improved still 

further, and she was continuing to maintain her status as a professional cellist. This procedure of 

retraining the vibrato of a cellist suffering from focal dystonia is a further novel finding in this thesis. 

14.1.5 Phase Two: Preventative Measures 
Technical modifications used as preventative measures in Subjects 7-10 were all successful in allowing 

them to play with more freedom and to correct symptoms which had emerged a potential risk factors. 

The subjects all showed lack of balance in the use of the finger joints: when this was corrected the 

slowness and difficulty with lifting some fingers ceased to be a problem. Although scientific method 

and the collection and analysis of data were not carried out for Subjects 7-10, their case studies (with 

video evidence) have been included to show the value of early intervention and an understanding of 

how to recognise early symptoms of malfunction in the hand. When these early symptoms are 

undiagnosed and the musician continues to struggle to play, abnormal movement patterns can become 

deeply ingrained, compounded by the anxiety of the musician (Jabusch & Altenmüller, 2004). After 

such persistence, which causes neurological changes to be more quickly established, it is much more 

difficult to treat the condition, and the period of retraining required becomes longer and more 

demanding as was seen with Subjects Four and Five. 
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14.2 Retraining combined with other methods 
Focal dystonia has been widely held by the medical profession to be an incurable condition, and this 

has been reinforced by the limited success of treatments documented in the literature While treatment 

modalities have met with some success, research is still needed as to the most beneficial ways to 

combine successful treatments. Further medical interventions will undoubtedly give hope to sufferers, 

but my data suggest that pedagogical retraining must be a part of any treatment.  

In this thesis retraining was used without other simultaneous interventions. (The only exception to this 

was Feldenkrais therapy during the retraining of the cellist, Subject Six.) However, a number of 

investigators have combined retraining with other methods.  

14.2.1 Botulinum Toxin 
Many treatment strategies involve the use of botulinum toxin and antichlorinergic drugs in order to 

facilitate retraining. At the Institute of Music Physiology and Musicians' Medicine at the Hanover 

University of Music and Drama, the retraining work of pianist Laurent Boullet is combined with a 

variety of treatments. The experience of this Institute is that the botulinum toxin reduces the cramping 

and so ‘allows’ the retraining to proceed more easily, and in a recent study of 24 musicians 50% 

reported improvement after an average of 28 months following pedagogical retraining (Altenmüller & 

Jabusch, 2010). A previous study at this institute involving 144 musicians by Jabusch et al. (2005) 

investigated the long-term outcome of 144 musicians with focal dystonia. They found an improvement 

of symptoms in 54% of patients, but recognised that the greatest improvements were seen in 

pedagogical retraining, technical exercises and ergonomic changes.   

Whereas some musicians, for example Leon Fleisher, have been able to play again after injections of 

botulinum toxin (Sulik, 2003), it appears that this can restrict the playing of repertoire with a wide hand 

span and extreme lateral finger motion (Jabusch et al., 2005). My experience is that with correct lateral 

movement of the hand it is possible to open the hand freely as required, provided that the stretch is 

released immediately after playing. The retraining methods used in this thesis do not appear to result in 

any restrictions in repertoire that was previously possible, because the hand is encouraged to revert to 

its most natural position after every movement. Although botulinum toxin may change the symptoms, 

and has undoubted benefits for some musicians, my concern is that it could mask the root cause, which 

needs to be understood and deliberate change internalised for retraining to be successful. In any event, 

it is important to rebuild the technique from the point where movement can be accomplished without 

dystonic movements occurring, however elementary that is, and whether or not it involves actually 
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playing the instrument.  The subjects in this thesis did not use any medication, and the understanding of 

technical changes was clear without external aids. 

14.2.2 Sensorimotor and Memory Retraining 
Byl (2006b) has investigated the role of sensorimotor and memory retraining in her treatment protocol.  

Her retraining methods involve a sequence of specific home-based exercises combining various 

sensory and movement strategies in order to reorganise the brain. While these undoubtedly improve 

neurological clarity, a previously unbalanced technique needs to be addressed by a skilled pedagogue 

in order to avoid relapse. Instrumental pedagogy involves a subtle understanding of the physical 

demands of each instrument, and how to apply specific instrumental skills to complex repertoire, and 

therefore changing physical actions at an instrument requires that specialist input.   

Most retrainers agree that retraining should be done at a speed and intensity at which dystonic 

movements can be avoided. Boullet and Byl have both found preventing dystonic movements to be an 

essential component of retraining (Altenmüller & Jabusch, 2010; Byl, 2006b). This has been an 

important part of the procedure used with the subjects in this thesis, so that the repeated learning was of 

perfected movement patterns. 

Both Boullet and Byl have used mirrors to assist the playing of correct movement patterns, and 

although this was not part of the work with these subjects, constant visual and kinaesthetic feedback 

was given to the subjects when watching my playing. Often I would demonstrate a particular exercise 

alongside the subject, so that the subject could perform the exercise while watching my hand rather 

than her own. Subjects One and Four found this easier than watching their own hands, and at times they 

also found it useful to watch the reflection of their hands in the fall of the piano.  

14.2.3 Principles of Skill Learning 
Byl and Merzenich (2001) have outlined many of the important components of skill learning and have 

applied this to their retraining methods. My belief is that these principles are essential in establishing 

new movement patterns: exercises should be progressive, rewarded, highly motivated, and goal-

directed so that learning is enabled.  All instrumental learning should be built upon previous success, 

but more than that, each movement should feel comfortable and natural before proceeding into more 

difficult territory (Suzuki, 1983, p. 42). All exercises need to be adequately repetitive, but with some 

variation in order to retain interest.  By using different repertoire segments and a variety of exercises, 

interest in rehabilitation was maintained, and the subjects were motivated by their own progress. 

However, it was found to be important that the pianists avoided playing pieces that had previously 
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triggered the dystonia until the effects of retraining were completely automated. Familiar works need to 

be thoroughly reprogrammed, or subconsciously musicians may revert to previous postures in pieces 

that contain memories of dystonic movements. 

14.2.4 Sensory Motor Retuning 
At the Institut de Fisiologia i Medicina de l’Art-Terassa (Barcelona), instrumental retraining is 

combined with sensory motor retuning, using splints to separate dystonic and compensatory fingers as 

originally developed by Candia et al. (2002). They showed that some improvement could be achieved 

through wearing a splint (‘sensory motor retuning’). Candia (2002) reports reduction of curling in the 

fingers however, in the image published in this paper (see Figure 14.1), the resulting hand position is 

far from ideal: the ulnar deviation and tension in the wrist of the pianist shown in this paper would 

make improvements difficult to maintain because of biomechanical limitation. 

Figure 14.1 Hand positions pre- and post-splint retraining  (Reproduced with permission from 
Elsevier (Candia et al,. 2002, p. 1346)) 

Such external aids can contribute to unnecessary tension in the forearm. This tension was apparent 

when Subject One practised with the splint. A more effective approach may be to analyse the root 

cause of the movement dysfunction and so help the musician to reprogramme his own movement 

patterns. This also aids motivation by giving the subject a sense of control over his condition; this has 

also been noted by Tubiana (2003b).  

14.2.5 Postural Awareness and Correction 
Tubiana (2003b) and Chamagne (2003) have reported improvement through retraining in 85 out of 145 

musicians, with 39 returning to perform. They described in broad strokes a methodology divided into 

four phases: restructuring the body image, independence of limb movement, re-teaching movement or 

posture, and lastly return to the instrument. Thus the first three stages of the rehabilitation programme 
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described by Tubiana focussed on whole body postural awareness and correction, with the work on the 

instrument only beginning the fourth stage of treatment. The treatment was a multi-disciplinary 

approach by a hand surgeon, a physiotherapist (Chamagne), a neurologist, a paediatrician and 

psychologist. With reference to the hand, I agree with Chamagne and Tubiana that it is most important 

that the metacarpal arch is stabilised, and that the ulnar border of the hand is able to maintain its 

support (Chamagne, 2003; Tubiana, 2003b). Chamagne (2003) has described in detail his concept of 

rehabilitation in order to re-establish physiologic posture that supports free gesture of the musician. 

Unfortunately, the specific details of the instrumental retraining were not published, and despite no 

statistical analysis being performed on their data, their results are encouraging and support the 

hypothesis that retraining can improve the symptoms of focal dystonia. Whereas Chamagne’s treatment 

begins by establishing the position of the body with the addition of sound quality at stage four of his 

treatment, the retraining protocol in this thesis begins with the sound, as I believe that this musical 

element can help the pianist to monitor her own sense of postural balance. The sound is at its best only 

when the body moves in the most biomechanically ideal way. 

14.2.6 Slow-down Exercises 
Sakai (2006) has treated pianists with exercises slow enough to prevent activation of the memories 

associated with focal dystonia. These exercises or musical excerpts were practised for 0.5 hours a day 

at a slow speed, which was then gradually increased at two-weekly intervals as long as dystonic 

movement could be avoided. However, the success of this method, which has also been used in 

Scotland by Berque (Berque, Gray, Harkness, & McFadyen, 2010), may depend on the quality of the 

technique already established. While a slow tempo is needed to absorb technical changes, I postulate 

that unless these exercises are internalised with biomechanically perfect movements, faster playing will 

tend to revert to the previous habitual movement patterns that may have caused the dystonia. With all 

subjects in this thesis, only Subject Three was able to prevent dystonic movements simply by slowing 

down the piece played, and his poorly aligned technique would not have allowed return to speed 

without substantial reprogramming. Our subjects further confirm the observations in a large number of 

subjects at the Institut de Fisiologia i Medicina de l’Art-Terassa (Barcelona) (Rosset-Llobet & 

Fabregas-Molas, 2010), that there is often no baseline where the cramping does not occur. Subject One 

was not able to differentiate between D3 and D4 and could not play them independently however 

slowly. Subject Four could not even bring her hand to the keys without cramping, and in Subject Five 

the curling was triggered by the over-curved hand position he had habitually used, which was the case 

at any tempo. Similarly, the retraining work with the cellist involved a way of playing vibrato that was 

substantially different from the way she had been taught. All of these factors needed changes in 

movement patterns at the base level before any building of tempo could be attempted. My hypothesis is 

that if the musician returns to the same unnatural movement patterns as were used before the onset of 
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dystonia, relapse is likely. Therefore the retraining must include a complete re-evaluation of the entire 

technique, and this can only be achieved with closely monitored instruction by a skilled instrumental 

pedagogue. 

14.2.7 Mechanical Measures 
Parlitz (1998) assessed the effects of retraining through a dynamic force measurement which compared 

the touch of professional and amateur pianists. He found that the professional pianists scored much 

higher in the immediate relaxation of the playing finger after touch. I believe that this release is pivotal 

to the development of a biomechanically sound technique. Parlitz (1998) also noted that the stored 

energy in non-playing fingers of amateur pianists was greater than in professional pianists, which also 

indicates that the superior technique of the professionals included this release. I postulate that when D4 

and D5 are not supported at the MCP joint, this could cause stored energy, which may contribute to the 

cramping experienced by focal dystonia sufferers. I believe that ‘tying’ fingers down to the key can 

cause tension to develop in the wrist. This was part of nineteenth-century training and has since been 

shown to be damaging because of co-contraction of antagonistic muscles, and therefore this method 

was not part of the retraining used in this study. 

14.2.8 Immobilisation 
The immobilisation techniques described by Pesenti et al. (2004) had been tried unsuccessfully by 

Subject One one year prior to retraining. Whereas the rest enforced by immobilisation may be useful in 

shrinking the cortical representations, I postulate that the success of immobilisation will depend on the 

quality of the rehabilitation programme that follows. Only then will it be possible for the cortical 

connections to be ‘rewired’ using biomechanically efficient movement patterns, and not to relapse to 

the previous damaging patterns of movement. Because the retraining programme used in this study 

analysed each movement in such detail and the monitored progression was so gradual, immobilisation 

was not necessary. 

14.3 Crucial Factors for Retraining 
14.3.1 Biomechanical Balance 
Although some musicians are predisposed to the development of focal dystonia because of genetic 

factors or stress, I believe most injuries occur because of lack of biomechanical balance in the 

technique, and therefore it is logical that a change in that way of playing is essential for recovery to be 

long-lasting. Very few musicians with dystonia are sufficiently aware of their own method of playing 

to be able to make changes on their own. The natural response to technical difficulty is to struggle 

against it, which further ingrains the distorted movements. Therefore in any treatment protocol, the 
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involvement of a skilled instrumental pedagogue is essential in identifying subtle movement 

modifications, and implementing the change in the most systematic and gradual way possible. Every 

part of the playing needs to be reprogrammed, so that dystonic movement is avoided and technical 

balance is achieved.  

Central to my retraining method was the belief that the body must move in a way that is as 

biomechanically perfect as possible. Every aspect of the playing needed to be subtly adjusted in each 

session and understood by the subject, so that new technical principles could be applied to the playing 

of every musical composition. The goal of retraining in each case was to rid the technique of 

unnecessary tension and to make the playing as biomechanically sound as possible.  Balance can only 

be achieved by fine-tuning every basic element of the technique. This involves releasing every 

movement after playing, the constant adjusting of fingers, hands and arms to enable the body to return 

to a position as near to its mid range of motion as possible, particularly after any passage requiring 

stretches or unnatural hand positions. This release applies to every note or chord, as any tension 

permitted to remain will affect the remaining notes in a passage. 

By removing stress from the technique of each subject, and establishing biomechanically ideal 

movement patterns, each subject was able to minimise the effects of dystonia.  With every aspect of the 

technique working in physical harmony, movement patterns were freed to change and so to activate 

new neurological pathways. The focus was on the whole person and how the dystonia affected them 

not only physically but psychologically. As in the work of Chamagne (2003), the aim was to achieve 

muscle balance throughout the body, not merely looking at the dystonic movements, but understanding 

how the rest of the body had contributed to the overall instrumental technique.  

14.3.2 Detailed Movement Analysis 
In all subjects I was able to identify areas of tension that may have contributed to the dystonia and be 

part of the aberrant learning discussed by Nancy Byl (2006b). Each element of technique needed 

detailed analysis, breaking down each action to its smallest components and perfecting each movement 

slowly before trying to increase speed or play sequences of notes. This involved releasing every 

movement after playing, the constant adjusting of fingers, hands and arms to enable the body to return 

to a position as near to its mid range of motion as possible, particularly after any passage requiring 

stretches or unnatural hand positions. This release applies to every note or chord, as any tension 

permitted to remain will affect the remaining notes in a passage. 
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14.3.3 Postural Awareness 
Each subject in this thesis needed assistance to develop postural awareness, a balanced sitting position, 

support of the back and abdominal muscles, and freedom in movement of shoulders, arms and wrists 

before proceeding to the fingers and hands. The cellist (Chapter 12) investigated the Feldenkrais 

method to assist her awareness of posture as this can assist long-lasting change (Dommerholt, 2000). 

The focus of the work with all subjects tended to be at the point of contact with the instrument, where 

the dystonic movements took place, and each needed assistance to develop the awareness of the whole 

body. All the postural correction in this thesis was done from a pedagogical perspective at the 

instrument rather than as a separate stage away from the instrument as described by Chamagne (2003). 

Although musculoskeletal therapies remote from the instrument are still likely to be beneficial, I 

believe that postural correction at the instrument is an essential part of retraining. 

 

14.3.4 Single-Note Playing 
Once moving to the hand, the playing of a single note at the piano needed perfecting before attempting 

a sequence of notes. In the most severely affected pianist, where even approaching the piano caused a 

tremor, this needed to be achieved by using larger muscle movements, dropping to the piano with a free 

movement of the arm before any work was possible with the fingers. In both Subjects Four and Five, 

releasing the hand from the piano as described in Methodology Step 6 (Slurs), needed modification 

since leading the upwards movement with the wrist caused the fingers to curl under the hand. In both 

cases the release was achieved by a forward flexion of the shoulder. For Subject Four this was 

facilitated at first by allowing the dorsum of the hand to touch the fall of the piano after release from 

the keyboard, thus adding a sensory component to the exercise. The sensory activity in the hands of this 

subject was so heightened that at first any touching of an object caused the fingers to cramp. Therefore 

in this subject it was important to slowly give the finger permission to touch by intense mental 

concentration, as can be seen in the fingertip exercises described in the Appendix to Chapter 10 

(10.7.7).  

 

14.3.5 Hand Position 
My belief is that the hand works best when the fingers are softly curved, as is the case when the arm 

hangs loosely beside the body, and this is the position to establish when raising the hand to the 

keyboard. Because of the extreme curling in the hand of Subject Five, this softly curved position was 

not possible at first, and the only way to prevent the curling was to use a flatter hand position, 

straightening the fingers and playing nearer the edge of the keys, allowing the thumb to hang away 

from the keyboard when playing white notes. Once this was established, it was possible at a slow 

tempo to maintain a more naturally curved position. His hand position was habitually one of radial 
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deviation which has been observed as a risk factor for dystonia in the work of Teresa Dybvig (2007), 

and correction of this this was assisted by releasing the elbow and allowing the fingers to move 

between the black keys. Allowing the thumb to hang freely away from the keyboard was also an 

important part of the retraining of Subject Three, whose hand displayed extreme ulnar deviation 

(Video 8.3).  

14.3.6 Balanced Use of Finger Joints 
One of the crucial factors to emerge from these studies with pianists is that balanced use of finger joints 

is of prime importance in maintaining an injury free technique. Brandfronbrener (2002) has shown that 

joint laxity is a significant risk factor for arm and wrist pain in musicians. Wolf et al. (Wolf, Keane, 

Brandt, & Hillberry, 1993) have suggested that finger positions that use unnecessarily high tendon and 

joint forces along with excess force may predispose a pianist to injury.  

In Ortmann’s landmark book on the physiological basis of piano technique, he recognises that the joints 

should move through their mid-range in order to produce maximum accuracy with minimum fatigue 

(Ortmann, 1962, p. 32). In contrast to the relaxation schools, he proved that coordinated movement at 

the piano required a balance between insufficient and excessive fixation. This balanced fixation 

requires all finger joints to be stabilised so that the load is shared, as when one joint is not functioning 

well others tend to overcompensate. Although Ortmann’s principles are now firmly established as a 

strong base for a sound piano technique, the concept of joint support in relation to focal dystonia has 

not been previously investigated in the medical literature.  

I believe that deficient joint support may be a prime cause of focal dystonia in pianists, and detailed 

attention to establishing this support was an integral part of the retraining methodology in this thesis. In 

Subjects One and Three there was a lack of overall support of the MCP joints, with Subject One 

tending to tilt the hand towards D5 preventing clarity between D3, 4, and 5. This lack of support also 

contributed to unwanted tension in the wrist, which was seen in all subjects. Subject Three displayed 

extreme ulnar deviation, with D1 being held in a rather curled position over the keyboard. Although 

lack of MCP support was evident in most of his playing, the dystonic finger at times showed an 

extreme flexion of the MCP while leaving the PIP and DIP joints straight and rigid. This tendency was 

also noted in the hand of Subject Nine, causing problems with releasing that finger from the key, which 

resulted in unevenness in scale passages.  

In the hand of Subject Four excessive DIP hyperextension was associated with instability and dystonic 

cramping of the DIP joint, causing compensatory movements in all other fingers. 
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Although the MCP joints were well developed in the hands of Subject Five, his excessively curled 

finger technique probably had contributed to the dystonia. Similar early symptoms can be seen in 

Subject Seven, where some curling was already evident.  

Excessive flexion of the PIP was seen in Subject Ten, causing lack of support in the MCP and DIP, and 

resulting in uneven scale playing due to the ‘laziness’ of that finger. Exercises to establish balanced 

joint use were of prime importance in the retraining of all pianists, often requiring a less curled hand 

position and a more natural arch of the hand. 

14.3.7 Lifting the Fingers 
Lifting the fingers high was thought to strengthen the fingers in much of the teaching in the nineteenth 

and early twentienth centuries. However, since high vertical finger movement is generated from the 

digital extensors in the forearm, this practice was generally unhelpful and did not always develop the 

speed and agility intended. When the fingers are excessively curled and lifted individually, extensor 

muscles are working against flexor muscles, which is impossible to do without tension. With the 

exception of Subject One, all subjects had been trained to ‘strengthen’ the fingers by lifting curled 

fingers high. Although the exact nature of the retraining of Laurent Boullet has not been documented, 

my understanding is that it involves minimal finger movement, close to the keys (L.Boullet, personal 

communication, 2006).  However, I believe that lifting the finger is not necessarily damaging and is an 

important part of release, as long it is not an individuated movement, and other non-playing fingers are 

free to lift together in a coordinated way. Jerde et al. suggest that “the neuromuscular architechture of 

the hand might have evolved to allow coordinated action of multiple digits rather than individuated 

finger control” (Jerde, Santello, Flanders, & Soechtig, 2006, p. 82). Therefore it can be a very natural 

movement for fingers to open and close from the MCP joint with a waving action. An extreme 

movement, as long as it is done without tension, can be a way of teaching the finger a new movement, 

in a similar way that a child learns a physical skill. Once the fingers are freed, this movement can be 

refined and reduced. However, with the pianists in these studies, lifting had been performed with curled 

fingers, generating the movement from the PIP rather than the MCP joint.  

14.3.8 Finger Independence Exercises 
All subjects had used finger independence exercises involving holding keys down with some fingers 

while lifting others. This was common practice in pedagogical circles throughout the twentieth century, 

but the co-contraction of agonist and antagonist muscles causes unnecessary tension. The fingers work 

best when they are free, and isolated finger lifting should be avoided.  Instead, the protocol in this 

thesis used the technique of lifting all but the playing finger together. This was particularly important 
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for Subject Four, who found it difficult to separate the movement of her fingers and thumb, and was a 

good measure of her level of coordination. Because lifting the finger from the key was so difficult for 

her, mental exercises and tricks were used to lift the fingers at the same time, an essential component in 

techniques such as descending arpeggios. Descending arpeggios were problematic too for Subject One, 

due to the lack of flexibility in the thumb. A common method employed by many pianists when 

crossing over the thumb is to raise the elbow by internally rotating and abducting the shoulder, but this 

often leads to a lack of alignment in subsequent notes because the elbow fails to release, and this was 

seen in the technique of Subjects Two and Five. A biomechanically more natural way is to allow the 

thumb to release and soften as the other fingers cross over, thereby avoiding raising the elbow (by 

shoulder abduction with internal rotation). 

14.3.9 Consecutive Notes 
An inherent symptom of dystonia is a confusion of independent finger movements, and therefore any 

retraining method has to establish a clear distinction between the fingers. After successfully 

accomplishing single-finger playing, the action of moving from note to note requires great mental and 

physical clarity. With all subjects it was essential to correct the movement between two consecutive 

notes, aligning each finger with the key prior to playing, before moving to five or more notes. Burman 

et al.(2008) have found that independent finger movements can be established by exercising each pair 

of fingers, but the paper does not describe how this is done. This type of training was effective in all the 

subjects in this thesis: using intervals of major seconds and minor thirds, we attempted to obtain equal 

tone and independence from each pair of fingers while repeatedly alternating pairs of notes. To begin 

with, these movements were performed with exaggerated but not isolated movements, so that the 

neurological pathways for each finger were clearly differentiated. Once freedom was established using 

a gross movement, this was refined to a movement with less finger action. Often wrist tension would 

prevent a smooth transfer from note to note, and could be corrected with the downwards-convex swing 

for the first three subjects. However because of the severity the condition of Subject Four, the 

downwards convex movement often caused the finger to curl, and so that movement was minimised, 

using instead a small lateral adjustment of the wrist to establish optimum alignment before the playing 

of each note. When blockage occurred, an unrelated thought could sometimes alleviate the blockage 

and enable the continuation of the movement, and this technique was useful in all subjects. 

14.3.10 Transference of Weight  
A further problem with passing from one note to the next was the tendency to avoid transfer of weight 

to the dystonic finger, preventing it from having a stable platform from where to travel to the following 

note. This was particularly seen in Subjects One and Four, who had to learn to ‘trust’ and ‘stand on’ (N. 
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Vlassenko, personal communication, 6 October, 2010) that finger and to cease from subconsciously 

protecting it from further injury. Protection of this kind also contributes to lack of freedom in the arm 

and can cause tension in the wrist. 

14.3.11 Active Movement of Dystonic Finger 
A useful retraining strategy was to actively move the dystonic finger away from its natural cramping 

movement. This retraining strategy has not been previously described in the medical literature on focal 

dystonia in pianists. Although at first this resulted in an extreme movement that was not part of a 

balanced technique, as a practice method it forced the separation of the dystonic and compensatory 

fingers, which enabled progression to more normal playing movements. Although this technique was 

useful in the first three subjects, it is not without risk. A danger of this technique occurred with Subject 

Five owing to lack of regularity of sessions, where excessive use of this technique caused an unnatural 

extension rather than an unnatural curling. This also indicates the problem of infrequent sessions, as 

with more regular supervised practice this unwanted movement could have been minimised once it 

ceased to be beneficial. Any extreme movement of the dystonic finger should be closely monitored in 

future retraining. 

Once the playing of two notes was established, the same principles were extended over three, four and 

then five notes before attempting a scale. The turn of the scale made its execution complex due to the 

movement of the thumb under the hand, which could cause unnecessary movement in the arm and 

wrist. Therefore scale segments (Step 4, Video 4.9) were perfected before attempting the entire scale. 

Thus the process of building a series of notes involved perfecting every element within that series 

before incorporating it into the whole.  

14.3.12 Increasing Speed 
It was difficult to increase speed to full tempo during the retraining periods, as it was more important to 

reinforce the ease of movement first. Once established at a slow tempo, speed could be acquired by 

‘chunking’ elements together beginning with two notes, then three, then four etc. In the studies 

involving slow-down exercises described by Sakai (2006), speed was gradually increased with the use 

of a metronome. The subjects reported intense dislike of this method, and in my experience, this 

method is considerably slower than that involving chunking. Even in healthy piano students there will 

come a time when the student will not be able to pass a certain metronome speed, and further increases 

in tempo can only be obtained by playing groups of notes as a single thought. In coordinated piano 

playing, finger movements should not work in isolation, but in coordination with the larger muscles of 

the arm, shoulder and back. In the studies in this thesis, increases in speed were most easily 
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accomplished at first by using the larger muscles of the arm, allowing the weight to swing across a few 

notes at a time, thus playing several notes with one impulse. Frank Wilson refers to this as ‘ballistic 

movement’ (Wilson, F., 1981, as cited in Lee, 2010). This large movement established the required 

freedom of movement and was then refined to a more controlled use of the hand. 

14.3.13 Learning Principles 
Nancy Byl (2006a) states that successful learning needs to be attended, progressive, repetitive, 

rewarded and fun.  In all retraining childlike learning is essential: the body needs to relearn every 

element of technique, and the musician must understand each step both intellectually and 

kinaesthetically. In Rebellion of the Body, Dr Farias, who has reported much success at working with 

musician’s dystonia, writes: 

Kinaesthetic perception must be developed in such a way that the body feels uncomfortable 
unless it executes each movement with a minimum of effort. (Farias, 2006, p. 64) 

Achieving this ease at the instrument is of paramount importance, as only when there is sensitivity and 

awareness of biomechanically unfavourable movements, can the musician prevent the return of prior 

injury and be freed to express the music.  

14.3.14 Sound 
Sound is also an important tool, and when the musician simultaneously hears, understands and feels the 

result of a biomechanically perfect movement, it is more easily reinforced. Musicians are naturally 

aware of sound, which is at its best when the body is free of unwanted tension. Therefore subtle 

variations of sound gave all subjects in this thesis valuable feedback on the quality of their movement. 

The incorporation of listening to the quality of the sound as a tool to increase physical awareness 

during the rehabilitation of focal dystonia has not been previously described in the literature. 

14.3.15 Training of Nondystonic Hand 
Byl and Merzenich (2001) acknowledged that it is important that sensory retraining is developed 

without increasing muscle tension. They avoided the triggers of dystonic movements by teaching the 

task first with the nondystonic hand until the patient understood the movements required.  This was 

also the experience in this research, as it clarified the movement and new learning was then undisturbed 

by dystonic patterns. When progressing to the dystonic hand, Byl and Merzenich (2001) began 

retraining with the dystonic finger.  I believe it is more productive for the dystonic hand to begin with 

the nondystonic fingers and only progress to the dystonic finger when the movements are understood. 

Working with the nondystonic hand and arm was particularly important in the retraining of the cellist. 

Learning vibrato with the right hand over the right shoulder was a new experience for her, and forced 
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her to learn the technique as a beginner, thus clarifying the basics of the new movement so that it could 

then transfer to the left hand and arm.  

14.3.16 Frequency of Sessions 
For all subjects the frequency of training sessions was extremely important in establishing and 

maintaining technical change. These musicians had all reinforced their existing techniques for more 

than ten years, and therefore could easily revert to previous movement patterns. Most were unaware of 

how they played, having forgotten the process of establishing their technique, and were mystified that a 

way of playing that had always worked for them was no longer functional. Lack of self-awareness 

meant that it was very difficult for most subjects to monitor their own technical change, and unwanted 

movements could occur if sessions were too far apart, as was seen in Subject Five.  Byl et al. (2009) 

have also shown greater success in their home-based programme when practice sessions are supervised, 

thus preventing the unwitting reinforcement of biomechanically unfavourable movements. Byl (2006a) 

also suggests that one session per week may not be rigorous enough for complete recovery. 

For Subjects 1-6 it was important for the initial retraining sessions to occur almost daily, so that 

movement changes could be absorbed and understood. The first three subjects all took part in retraining 

that involved ten sessions within a two-week period, and for the cellist eight sessions within two weeks, 

followed by a further ten sessions within three weeks. Regular sessions enabled new movement 

patterns to be established without becoming confused by prior learning, which was important with the 

most severely affected pianist, who underwent intensive retraining of five hours per day within two 

weeks. When the follow-up sessions were too far apart as in Subject Five, the physical modifications 

introduced during the retraining were not sufficiently reinforced over time to maintain the level attained 

at the end of the first ten sessions. An ideal protocol might be for follow-up sessions to occur weekly 

following the initial retraining programme, so that new movement patterns do not deteriorate and 

motivation is maintained. This also might lessen recovery time, which is one of the most discouraging 

factors for the musician.  

A further retraining programme which has produced impressive results is that based on the Candia’s 

‘sensory motor retuning’ (2002) where specific exercises are given, increasing gradually in frequency 

and difficulty. I believe that closely monitored progress, particularly in the initial stages, is an essential 

component in retraining. For this reason the initial protocol of ten sessions within two weeks was a 

useful timeline for the subjects in this thesis, so that new movements could be internalised before 

continuing alone with home-based practice.  
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14.3.17 Motivation 
Frequent sessions were also important in maintaining motivation of the subject. Expectation of the 

return of functionality of the hand was extremely important. All subjects were extremely disillusioned 

by their condition, and could be given hope by my enthusiasm in helping them realise the significance 

of small incremental improvements in the hand. Frequency of sessions was important in preventing 

discouragement and giving the sufferer an immediate feedback on problems as they arose. This was 

seen with Subject Five, who became discouraged when it was not possible to organise a follow-up 

session for several months after the initial period of ten sessions within three weeks.   

The attitude of each subject was a powerful factor. Subject One had been unable to play for five years 

at the commencement of retraining, but had never given up his belief that he would play again. Once 

commencing retraining he was never impatient for results, but allowed the new movement patterns to 

be accepted by the body without frustration. He is still playing full-time at the level of an international 

soloist some five years after the conclusion of retraining. This belief in recovery was not as strong in 

either Subject Two or Three. Subject Two did not persist with reinforcing the patterns once retraining 

had ended, and although she has maintained a higher level of playing than before retraining, her focus 

is now on her role as wife and mother. Following the two weeks of retraining, Subject Three stopped 

playing and completed an academic degree, but was then able to continue to retrain himself and return 

to playing concerts several years later. Subjects Four and Five were much more severely affected by 

focal dystonia and although improvement was seen, neither returned to their former level of playing. 

The persistence of Subject Four was extraordinary, but she would have needed many more consistent 

retraining sessions in order to reinforce the new movement patterns. In addition, she was an amateur 

pianist and had a less stable technical base level than the other subjects in this thesis. Subject Six 

maintained her positive attitude throughout, and intelligently applied the retraining principles to her 

work once she resumed professional orchestral playing, meaning that she did not suffer a relapse and 

subjectively reported greater ease of playing four years after retraining. 

Patience for both sufferer and retrainer was an essential factor, as each part of the technique had to be 

built on solid foundations before moving on.  Helping the sufferer to accept that the process of 

rehabilitation will take a long time has been important in the treatment at the Institut de Fisiologia i 

Medicina de l’Art-Terassa (Barcelona) (Fabregas I Molas & Rosset-Llobet, 2010). Most dystonia 

sufferers search for a ‘quick-fire’ solution, and many are not prepared to spend the time allowing the 

hand to understand the smallest and most subtle changes of movement, before progressing to more 

complex techniques involving greater speed or force. Subject One had the most profound attitude here: 

for him dystonia was a part of his personal journey, and by allowing the hand its own time to assimilate 

the new movement patterns, he was able to retrain without relapse. All subjects were highly intelligent, 
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and capable of analysing their playing in great detail, but it was important for all to proceed calmly and 

systematically, as any stress or impatience interfered with the retraining process. 

14.3.18 Removal of the Playing of Other Music 
Closely monitored retraining also prevents the sufferer from playing other music during the retraining 

period. All subjects except for Subject Five did this, and I believe this contributed to their superior 

outcomes. In order for the brain to accept a new way of playing, it is essential that neural pathways not 

be confused by different movement patterns inherent in old repertoire. For this reason my belief is that 

all playing except for the specific exercises dictated by the retraining process should be discontinued 

during the initial period of intense retraining. Only once these new movement patterns have been 

internalised should the musician return to other playing. It is then of paramount importance that the 

musician consciously aims to incorporate the new techniques into all of their playing until this process 

becomes automatic. Old repertoire may need to be reprogrammed consciously to avoid the automatic 

return to the former movement patterns. 

14.4 Risk Factors 
Research has shown that some musicians may have a genetic predisposition to developing focal 

dystonia,  and that it is most common in males who are in the fourth decade of life (Altenmüller, 2003; 

Lederman, 1991a; Lim & Altenmüller, 2003; Schmidt et al., 2006). In this study half of the subjects 

were male, and only three were in the fourth decade of life. Of the four subjects who displayed dystonic 

tendencies, two were male and all were university students under the age of 25.  

Stress and anxiety have also been shown to be risk factors (Jabusch & Altenmüller, 2004), but this was 

a significant self-reported factor in only one of the six subjects in this thesis. While these factors may 

predispose a musician to developing dystonic symptoms, my hypothesisis is that focal dystonia only 

occurs when there is repeated use of movements that are not biomechanically sound.  Dr. Jaume Rosset 

I Llobert cites the way of playing as prime factor in the development of focal dystonia (Rosset-Llobet 

& Pascual-Leone, 2010). This includes not only biomechanical issues but also practice habits.  

In a study using primates, Byl (2007) showed obsessive behavour to be a precursor to the development 

of movement disorders: the animals that varied their task by using arm as well as finger movements, 

took breaks and performed more slowly did not develop a disorder. Similarly, incessant repetition of 

certain problematic passages, especially when the way of playing causes tension, can put musicians at 

risk.  
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When pianists practise too fast there is the potential hazard that the speed of consecutive finger action 

may exceed cerebral discrimination, and this may cause blurring of the cortical map (Rosset-Llobet & 

Pascual-Leone, 2010, p. 146). This could have been the case in Subject One of this thesis, who had 

used Chopin’s Étude Op.10 No.2 as his warm-up study. This étude involves fast chromatic scale 

passages using D3, 4, and 5 while D1 and D2 play the harmonic notes, and is difficult to do without 

ulnar deviation occurring. His blurring of D3 and D4 may have been affected by this étude.  

Although hand size has been investigated as a potential risk factor for pianistic injury (Wilson et al., 

1993), and reduced sized keyboards have now been developed in order to reduce the strain on the 

pianists with small hand span (Yoshimura & Chesky, 2009), I believe that the  problem of a small hand 

is often compounded by lack of understanding about release. Unless the hand is taught to release 

immediately after stretching over wide hand spans, the stress generated by such complex and awkward 

repetitive movements at speed may be a significant factor in the development of focal dystonia (Wilson 

et al., 1993). Stretches can be minimised when the finger is aligned with the key before the playing of 

each note and released afterwards.  None of the subjects of this thesis had significantly small hands, but 

the ability to release was an important factor in improving their symptoms.  

Any sudden change of activity where the amount or intensity of practice is increased poses the greatest 

risk for any pianistic injury (Sakai, 2008; Wristen, 2000).  This was a factor in two of the subjects in 

this thesis: Subject Two had increased her daily practice schedule from four to six hours prior to the 

onset,  and Subject Three noticed his first symptoms after returning to the instrument following a 

month’s break from practising. 

It is often the highest achievers who are most at risk from injury. They are the perfectionists who are 

highly motivated and have great powers of concentration.  At university level constant deadlines are 

paramount as economics dictate shorter and shorter semesters with reduced lessons times, and less 

individual instruction. In past generations it was possible for a student to have more than 40 lessons in 

a year, but now some universities advocate only 26. The result of these economic restrictions is less 

closely monitored practice with more pressure to succeed. The years of the 1930s when young pianists 

had a mentor who taught them almost daily (B. Wild, 1970, personal communication) are well gone, 

and there has been a price to pay.  

The economic climate also affects orchestral musicians, with managers of orchestras requiring more 

intense rehearsal in shorter time frames, more concerts, travel and performance pressure. Competition 

for employment is fierce and once involved in the profession there is little time for self-reflection or 

examination in the pursuit of professional survival. Most musicians are reluctant to admit to 
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instrumental problems for fear of losing employment. A sudden increase in practice time due to an 

unexpected engagement or insufficient time to learn new repertoire contributes to additional pressure 

on the life of the musician.  With these increased demands it becomes paramount for each musician to 

understand how to work in a biomechanically favourable way. 

14.5 Preventative measures 
There is little written in the medical literature on the prevention of focal dystonia. Although it is 

possible to successfully treat focal dystonia through retraining, this is intensely time consuming for 

both sufferer and retrainer. Minor symptoms such as those discussed in Chapter Thirteen may be 

relieved with pedagogical intervention, and so hopefully prevent the later occurrence of more serious 

injury. Further research is needed in this area, but there is little doubt that injury is less likely when an 

instrumental technique is based on optimum biomechanics.  

A balanced way of sitting is essential, where the height of the stool is adjusted for each body, 

establishing core support so that the arms can move freely. It is particularly important to avoid static 

positions of ulnar or radial deviation.  I agree with Stephanie Brown (2000) who states that injury is 

less likely when there are fewer deviations from the neutral position, and when these are held for 

shorter time increments. In octaves and chords, held stretches should be minimised, with the 

impression that the notes open the hand, which is then minutely released between repeated chords 

(Taubman, 1984).  

Rosset I Llobert (2010) suggests that the musician should strive to work out ways to minimise the 

effort required to pass between notes. This can be achieved by avoiding set hand positions, by 

constantly adjusting the position of the wrist in order to align the finger with the note prior to playing, 

and by releasing from that position immediately afterwards. Harding et al. have suggested that this 

release should happen slightly before the key reaches the keybed in order to prevent unnecessary 

pressure at the base of the key (Harding, Brandt, & Hillberry, 1989). This concurs with the theory of 

Dorothy Taubman, who stressed that the pianist should aim for the ‘point of sound’, which occurs just 

before the end of the motion of the key (Mark et al., 2003, p. 128).  

Ulnar deviation is a common pianistic habit, possibly caused by the unequal lengths of the fingers and 

by the fact that the child often begins piano instruction with thumbs on middle C. If future initial tutor 

books were to begin with the hands an octave apart, this would more easily reinforce a natural playing 

position in the early years. Ulnar deviation is potentially injurious (Wilson et al., 1993), and can easily 

be corrected as long as the pianist avoids shoulder abduction, uses the length of the key when 
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approaching black notes, and allows the thumb to hang away from the keyboard while not in use when 

playing on white notes.  

A coordinated technique involves the use of larger muscles so that the smaller muscles do not get 

overused. A coordinated technique also involves a balance between fixation and relaxation (Ortmann, 

1962). Instability in any of the finger joints (described as joint laxity) leads to weakness in the hand and 

overuse of other joints or muscles, as well as leading to increased muscle tension (Brandfonbrener, 

2000). My hypothesis is that imbalance between the joints is a significant risk factor for the 

development of focal dystonia as was seen in in Subjects Eight, Nine and Ten. In my teaching practice, 

students complain of weakness when one joint of the hand begins to work excessively in comparison 

with the surrounding joints. This potentially injurious hand use can be corrected pedagogically, by 

encouraging a balanced use of the joints and muscles so that the load is shared. 

However, few understand how to correct these technical faults. So often there is an inadequate 

understanding of biomechanically favourable movements in the initial learning of the instrument, 

which might cause problems (such as focal dystonia) to surface years later. Most teachers teach in the 

way that they were taught, but much that was taught in the last century was not based on knowledge of 

biomechanics, and a number of technical practices still in use, such as training with a high percussive 

finger action, are simply dangerous (Wristen, 2000).  Greater awareness and understanding of the early 

symptoms of focal dystonia is needed so that the development of this condition can be arrested by early 

intervention. Pianistic injuries are usually avoidable, and it is the responsibility of the piano teacher to 

closely monitor the way students use their hands. It is much easier to strengthen unstable joints with 

exercises at an early age than to wait until habits are ingrained. 

Most pianists are unaware of the risks of physical misuse. Safe methods of practice with regular breaks 

are rarely taught and seldom adhered to.  Demanding repertoire is often assigned before technical 

stability is sufficiently established. Pressure to succeed can result in excessive bouts of practice in order 

to achieve quick-fire results because of a looming deadline. Difficult passages that are outside the 

natural range of comfort are often repeated incessantly without sufficient breaks, using excessive force 

and speed. Stopping and evaluating the musical result between repetitions is a valuable practice tool 

and should be instilled into all students.  

Too much fast practice involves finger movements which can exceed cortical discrimination, and this 

has been suggested as a possible contributing factor for the development of musician’s dystonia 

(Rosset-Llobet & Pascual-Leone, 2010). Highly motivated practisers also tend not to vary the material 

in their practice sessions, meaning that there is too much repetition of the same physical movement. 
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Practice sessions should involve not only physical, but also mental and aural work (Rosset-Llobet & 

Odam, 2007), and different kinds of repertoire should be included in each session, using a variety of 

physical movements.  Jabusch et al. (2004), have shown stress and anxiety to be risk factors for the 

development of focal dystonia, and this is heightened when musicians practise incessantly in order to 

perfect a passage. A more balanced and less competitive attitude to practice and performing needs to be 

established from the early years of instrumental training in order to avoid unrealistic perfectionism 

(Altenmüller & Jabusch, 2010). A forthcoming competition can assume far too great an importance, 

stretching the physical capabilities of the pianist before the basics of technique are fully developed. It is 

of vital importance that the early technique is established on sound foundations, so that the demands of 

more complex repertoire do not stress the body in later years of study and performance. 

Classical piano repertoire often requires greater projection of the upper voice in order to clearly define 

the melody, and it is here that the strings are shortest and less resonant. Therefore the player often has 

to use extra weight in the weakest part of the hand.  A child’s hand requires careful build up of the 

ulnar side of the hand in order to develop the support of the MCP joints particularly of D5, so that the 

projection of the upper voice does not stress the musculature. 

Healthy technique is injury preventative technique. Laying the foundations takes time, and every skill 

should be built on the mastery of a previous skill.  Unlike other instrumentalists, who tend to spend 

hours establishing a tone, pianists can make a sound by simply depressing a key. Therefore there is the 

temptation to move on to the next piece without spending the necessary time on the fundamentals. The 

most  beautiful tone can only be achieved when the body is working in a balanced way. Otherwise the 

physical compromises necessary to negotiate difficulties in musical performance will create 

unneccesary tension. Advanced repertoire becomes impossible if the basics are not in place, and 

teachers need some knowledge of biomechanics in order to prevent a poorly balanced technique that 

can lead to later injury.  

Teachers need to know how to assess the danger points, how to diagnose problems and to solve the 

technical problems that arise at every stage in a developing pianist.  The early warning symptoms of 

distorted joint positions, incoordination, fatigue or slowness in passagework need to be taken seriously 

and solved before moving on and causing further damage (Wilson et al., 1993).  

Gifted students are the ones who are most reluctant to report pain or discomfort to the teacher. They are 

also the ones who are most likely to suffer from stress due to the physical and emotional demands they 

put on themselves. There is a fine line between healthy effort, achievement and over-anxiety, and this 

requires sensitivity on the part of the teacher. No competition is worth a damaged physique, and it is 
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better to withdraw than suffer long-lasting injury. It is therefore extremely important for the 

teacher/student relationship to be such that the student is not afraid to admit to pain or lack of 

coordination, and also for the teacher to know when to seek medical advice.  

14.6 Future Directions 
Other pedagogical methods which may be effective in the prevention and treatment of focal dystonia 

are yet to be evaluated.  Technical schools of thought worldwide vary considerably, and further 

research is needed into which methods pose the least risk of injury and lead to the most successful 

outcomes when treating focal dystonia. As was shown in this thesis, retraining methodology for 

musicians with dystonia needs to vary depending on the specific symptoms of each case. No one 

technical method will suit all pianists, although crucial retraining factors were found from the studies in 

this thesis and these could further be evaluated using larger subject samples.  

Since most instrumental teachers have little biomechanical knowledge, research is now needed to 

evaluate the most effective way of educating teachers on the dangers of unbalanced body use. Piano 

teachers need to learn how to be vigilant in detecting postural problems and to know how to correct 

them. Few understand how to develop joint stability, how to develop alignment and avoid ulnar 

deviation, and how to release from moments of tension. Even experienced teachers can pass on unsafe 

practice methods to their students. They are often resistant to change, and therefore further research is 

needed into ways of clarifying principles of safe body use in a nonthreatening way. Research is also 

needed into the pedagogical training at university level to ensure that new teachers understand the 

building blocks required to develop a biomechanically favourable technique in their young students. 

This education should include the knowledge of how to recognise symptoms so that early intervention 

can prevent the later development of focal dystonia as alluded to in Chapter 13. 

Research which further investigates the changes in neural pathways may shed more light on the causes 

of focal dystonia and may reveal ways in which the rehabilitation process can be shortened by 

combinations of therapy. But whatever medical interventions emerge, my belief is that these must be 

combined with retraining if the effects are to be long-lasting. More collaboration between medical 

science and the performing arts is crucial in ongoing research into musician’s dystonia. 

.  
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CHAPTER FIFTEEN 
CONCLUSION 
 

The most important finding in this thesis is that the symptoms of focal dystonia can be alleviated 

through retraining at the instrument without other simultaneous medical intervention. This research is 

novel in that it combines principles of pianism retraining with science, showing that retraining alone 

can be an effective treatment for focal dystonia. 

 

A further and novel finding of this thesis is that video conferencing can assist in the rehabilitation of 

pianists with focal dystonia, although not as effective as face-to-face retraining where it is easier to 

maintain motivation and consistent feedback through the element of touch. 

 

The third novel finding of this thesis is the description of a dystonic vibrato in a cellist and the 

successful transfer of retraining principles adapted from the pianistic retraining methodology. By 

breaking down each action into its smallest components and then progressively perfecting every 

movement this procedure could likely be applied to other instruments to alleviate symptoms.  

 

The fourth contribution of this thesis to the understanding of the management of focal dystonia is a 

detailed description of the specific pianistic retraining technique that I have shown to be effective in the 

treatment of this condition.  The body as a whole must be re-educated: movements are choreographed 

so that muscles and joints work in concert, resulting in a coordinated and balanced way of playing. 

Playing an instrument is not possible without some tension, but the musician must be trained to be 

aware of moments of tension and to release immediately, thus avoiding the build-up of unnecessary 

muscle activity. The most important aspects of this retraining are: postural correction, the breaking 

down of each action to its most elementary components, an understanding of tension and release, 

avoidance of radial or ulnar deviation, balanced joint support, and avoidance of static positions. 

Movement education must be at a tempo slow enough to prevent dystonic movement and unnecessary 

force should be avoided. Frequent sessions are important in order to prevent movement patterns from 

being confused by prior learning, and other playing discontinued during the retraining process. By 

educating the body to move in a way that is as biomechanically perfect as possible, each step can be 

built on previous success.  

 

Although focal dystonia is a neurological disease, I postulate that what happens at the neuro-muscular 

level is of critical importance in the development of this condition. i.e. something in the technique was 

stressful, something that with constant repetition over years of playing resulted in injury. If a return to 
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the instrument involves the same stressful movement patterns as before, injury will recur regardless of 

what interim treatment is applied.  In the case of focal dystonia, because the stress of the previous 

movement patterns has caused the enlargement of finger representations in the cortex, I believe that the 

only possible way to lasting recovery is by establishing new connections by retraining the technique. 

The exact mechanism whereby this retraining corrects dystonic movement patterns needs further 

investigation. It is possible that new neural pathways may be activated enabling the musician to 

overcome dystonia and be able to return to the concert platform.  

Although anecdotal improvements have been reported in pianists with focal dystonia by varying piano 

pedagogues, none have used scientific method in their investigations. Musicians are not scientists: most 

work instinctively, tailoring the instruction for each individual, and find it difficult to document 

successful pedagogical modalities. Teresa Dybvig has summarised this gulf between science and music 

well: 
There is very little coordination between medical researchers and practitioners, and Taubman 
practitioners…Taubman teachers, being trained in music rather than statistics, do not know 
how to study a problem quantitatively. We are knowledgeable but few of us can support 
anything with data. I hope that someday an open minded Taubman teacher will hook up with 
an open minded medicine researcher. Together they could change the lives of whatever 
percentage of musicians are injured. Maybe they could help them skip the injury stage 
altogether. Now that would be something to be proud of. (Dybvig, 2005) 

By combining scientific method and the artistic skill of pianism, this research has shown that 

retraining can successfully improve the symptoms of focal dystonia in musicians. Research is still 

needed into the most effective and productive methods of retraining, and undoubtedly individual 

characteristics will require different treatment modalities. However, the results from the studies in this 

thesis present hope for the musician with focal dystonia and show a method to treat this condition 

successfully.  
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CONSENT FORM 

Focal Dystonia in Pianists 
 

CONSENT FORM 
 

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX (6) YEARS 
 

 

I have read the Information Sheet and have had the details of the study explained to me.  My questions have been 

answered to my satisfaction, and I understand that I may ask further questions at any time. 

I agree to take part in this research under the conditions set out in the Information Sheet 

I agree/do not agree to the interview being audio taped.  

I agree/do not agree to the interview being video taped.  

I understand that the tapes will be held for up to six years after which time they will be archived and not used 

without my further permission, 

I understand that I may not review the tapes but that I may see edited versions. 

I understand that that videotapes will not be used without my permission 

I understand that I am free to withdraw from the research at anytime without giving a reason 

. 

 

 

Signature:  Date:  
 
Full Name - printed  
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PARTICIPANT INFORMATION SHEET 
 
Title: Focal Dystonia in Instrumentalists 
 
To: Instrumentalists affected by focal dystonia 
 
My name is Rae de Lisle.  I am Senior Lecturer in Piano at the University of Auckland. I have taught 
the piano for more than thirty years and have made an intensive study of piano technique and how this 
can facilitate the ease of playing the piano. I have worked with many pianists with injuries and have a 
wide experience of how changing physical movements can help to restore playing capability.  This 
study is towards a thesis for a PhD at Auckland University. 
 
Purpose of the  Project 
 
Focal hand dystonia is one of the most debilitating conditions to affect a performing musician. Through 
subtle neurological changes in the brain, control over certain finger movements becomes extremely 
difficult. My aim in this study is to show how much improvement is possible through modifying 
technique and how specific retraining at the instrument can help the restoration of former playing 
ability. 
 
Participant Involvement 
 
You are invited to participate as someone whose instrumental playing has been affected by focal 
dystonia. Lack of instrumental control will be assessed at the outset and you will be invited to 
undertake a series of retraining sessions at your instrument.  
The number of instrumentalists selected for this study will be small due to the rarity of this condition. 
Since the method of exercise is done extremely slowly with minimal movement, the risks are negligible 
and all musicians dealt with so far have experienced only benefits from this procedure. 
You will receive no payment for involvement in this project and there will be no cost to you. 
 
Project Procedures 
 
You are invited to attend a series of retraining sessions, which will be recorded on video and sound 
tape. Instruction for continuation of these exercises at home will be given and progress will be closely 
monitored. The data will be analysed by the researcher with assistance from the supervisors. 
The data used in the writing of the thesis will be stored in a locked cabinet for at least six years. After 
this time it will not be used without your further consent. Your identity in this study can remain 
confidential unless you specifically wish otherwise. 
 
 
Participant involvement 
 
You will be invited to attend a series of at least 10 retraining sessions in which your condition will be 
assessed and instrumental technique will be analysed in minute detail. 
This analysis will lead to modifying movement patterns. Mostly the retraining sessions will last 
between 45 and 60 minutes. 
 
Participants Rights 
 

• Your participation is voluntary and you have the right to decline to participate. 
• You may decline to answer any particular questions. 
• You may withdraw from the project at any stage 
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• Your identity in the study will be kept confidential in the future publication of findings unless 
you give permission to the researcher. Video clips from the retraining sessions which could be 
identifiable will not be used without your permission. 

• It is expected that your participation in this project will be beneficial and discomfort has not 
been reported from any of the exercises used. If you are concerned you may withdraw from the 
project.  

• You have the right to ask for the audio/video tape to be turned off at any time during the 
sessions 

• You have the right of access to the project findings when it is concluded 
 
 
Support Procedures 
 
In the unlikely event of discomfort or injury as a result of this project you will be covered by ACC 
legislation with its limitations. Should you have any questions about ACC, contact your nearest ACC 
office (freephone 0800 735 566) the ACC website:   Your progress will be monitored by the medical 
supervisors above. 
 
If you have any questions about the research please telephone or write to me or my supervisor 
          
Rae de Lisle       Dr David Lines 
University of Auckland      University of Auckland   
Private Bag 92019       Private Bag 92019 
Auckland        Auckland 
Email:r.delisle@auckland.ac.nz     Email:d.lines@aucklnad.ac.nz 
Telephone 021 915781     Dr Dale Speedy 
        Email dalespeedy@sportscare.co.nz 
 
Project Contacts 
 
If you have any concerns of an ethical nature you can contact the Chair of the University of Auckland 
Human Participants Ethics Committee , Room 005 Alfred Nathan house, 24 Princes Street 373-7599 
extn. 87830 
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APPENDIX THREE 
HAND DIAGRAM  
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