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The approach of the physiotherapist to each form of dystonia is individual and has to

be specific. There is not one single method but several strategies related to the different

clinical forms. Although there is no standard programme applicable to all forms of

cervical dystonia, we can distinguish a number of guidelines for the different clinical

forms. In the myoclonic form, emphasis is placed on seeking to immobilize the head,

and for the tonic form, on rehabilitating corrector muscles. Physiotherapy and bot-

ulinum toxin injections mutually interact in order to reduce the symptoms. Recent

studies have shown the clinical benefits of physiotherapy. The physiotherapy of wri-

ter�s cramp is designed as a re-learning process. The first step is to perform exercises to

improve independence and precision of fingers and wrist movements. Then, the

muscles involved in the correction of dystonic postures are trained by drawing loops,

curves and arabesques. The aim of rehabilitation is not to enable patients with writer�s
cramp to write as they used to, but to help their dysgraphia evolve towards a fast, fluid

and effortless handwriting. A reshaping of the sensory cortical hand representation

appears to be associated with clinical improvement in patients with dystonia after

rehabilitation.

The usual treatment for pathologies affecting motor

function involves physiotherapy, thereby explaining

why physiotherapy has always played an important role

in the treatment of dystonia and why specialized exer-

cises have been prescribed by neurologists such as

Duchenne (de Boulogne) [1], Oppenheim, Brissaud and

Meige [2]. Nowadays this therapy, which is now well

developed and structured, aims to give patients as much

independence as possible, in a palliative or healing way.

The choice of therapy will be often guided by personal

experience or results of open-labelled trials. Presently,

focal and segmental dystonia are more likely to be

treated with local therapy (botulinum toxin injections

and physiotherapy). The most frequent forms of dys-

tonia treated with physiotherapy are cervical dystonia

and occupational dystonia such as writer�s cramp. De-

spite few controlled studies regarding the use of reha-

bilitation for these pathologies, there is a wide

consensus of the medical profession, and physiotherapy

is currently proposed to complement botulinum toxin

injections [3]. As the possibility of voluntarily modify-

ing the severity of the dystonic activity has been dem-

onstrated with visual and auditory feedback [4,5],

physiotherapy is currently undertaken individually or in

combination with botulinum toxin injections. There is

not one single method but different strategies related to

the different clinical presentations. The exercise pro-

grammes are selected taking into account the patho-

physiology and case studies. Dystonic movement

reveals excessive co-contraction between agonist and

antagonist muscles. Rather than calling on synergistic

muscles to carry out a movement, patients involve

dystonic muscles that disturb the correct execution of

the movements. Amongst the elements of pathophysi-

ology relevant to the development of rehabilitation

programmes, the loss of inhibition seems to play the

main role. The rehabilitation programme tries to focus

selectively on the underperforming muscles and not

create an overflow onto other muscles.

Cervical dystonia

Physiotherapy is frequently prescribed in association

with botulinum toxin injections [6] and systematically

proposed after surgery (peripheral selective denerva-

tion) [7]. Despite there being a great deal of similarity

between the different forms of cervical dystonia, each
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case is unique and requires its own tailored rehabilita-

tion programme based on clinical evaluation. Assess-

ment of the different pathological elements guides

rehabilitation. The patients treated with physiotherapy

in the rehabilitation unit were referred from different

hospitals by neurologists specialized in movement dis-

orders. They underwent an initial assessment and re-

peated assessments were carried out throughout the

treatment period. The assessment included objective

measures of active range of motion, identification of the

dystonic muscles involved, a scale of severity of cervical

dystonia, a global clinical evaluation and a subject-

rated self-assessment. Patients were evaluated in the

same way whether or not they received botulinum toxin

injections [8].

When possible, physiotherapy assessment is per-

formed before the botulinum toxin injections have

modified the clinical presentation [9]. The physiother-

apy method varies according to whether the cervical

dystonia is caused by the repetitive (myoclonic), or

constant (tonic) pathological contraction of one or

more cervical muscles. The muscles recognized as

responsible for pathological posture are stretched and

relaxed. These antagonist muscles are the focus of the

rehabilitation plan.

Classically, the steps to follow are stated below:

• to stop abnormal movements by specific relaxation

techniques;

• to reinforce the corrective muscles by bringing about

the head to the opposite side to the torticollis attitude;

• to avoid muscular overflow and co-contractions by

precise and analytic activation of the corrective

muscles;

• then, to replace spasms by voluntary and adapted

movements of the head [10].

Although there is no standard programme applicable

to all forms of cervical dystonia, we can distinguish a

number of guidelines for the different clinical forms. In

the myoclonic form, emphasis is placed on immobiliz-

ing the head, and in the tonic form, on rehabilitating

corrective muscles.

Reducing pathological head movement is a principal

aim for the myoclonic form. The rehabilitation pro-

gramme attempts to achieve muscle relaxation and

hence near-total head immobility. The position of the

eyes plays an important role. Directing the line of sight

to the side opposite to the torticollis reduces the spasm

and promotes correction of the cervical dystonia.

Controlled immobility is repeated several times a day,

in front of a mirror to allow self-monitoring. The sta-

bilizing role of the deep cervical muscles, particularly

the semispinalis muscles, must be developed.

The need to reinforce the activity of the muscles

correcting the cervical dystonia is more appropriate for

tonic forms. From the physiotherapist�s point of view,
cervical dystonia presents itself as the functional

inability to activate and maintain the muscle synergies

required to carry out correct movements. They may

combine with each other. The head is placed in the

opposite position to the dystonic posture (Figs 1 and 2),

to contract the corrective muscles, whilst avoiding

increasing tonic resistance (shortening reaction or

Westphal�s phenomenon) [11] and preventing diffusion

(overflow) [8]. Deformities vary according to the dys-

tonic muscles and their distribution. The physiotherapy

programme tries to focus selectively on the inactive

muscles and not to overflow onto other muscles. The

supine position, with the torso slightly raised, permits

muscle relaxation, allowing for easier voluntary con-

traction of corrective muscles. At a more advanced

stage, the rehabilitation of deficient muscles and the

search for postural adjustments are carried out whilst

sitting and in front of a mirror for dual monitoring by

the therapist and the dystonic patient. Progression

continues to monitoring whilst standing and finally

when walking.

Some patients complain of pain or muscular tension

[12] either in the muscle itself or at its insertions on the

clavicle, the scapulae or the spine. The painful muscles

can be dystonic or compensatory. Muscle relaxation is

Figure 1 Retrocollis: clinical presentation.
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obtained by local stretching, adapted head placement,

eventually with ultrasound, heat packs or hydrotherapy.

Patients are encouraged to correct the pathological

posture at all times by organizing their activities of daily

living in such a way as to hold their heads on the

opposite side to the deformation. They are encouraged

to be active and practise sports such as walking,

swimming, tai chi or yoga [13].

Motor education, along with the specific rehabilita-

tion of corrector muscles, allows a functional balance to

be struck between dystonic muscles that have been

weakened by injections and corrective muscles

strengthened by the exercises.

Writer�s cramp

If the protocol of physiotherapy for cervical dystonia

seems well established, this is not true for writer�s
cramp. Writer�s cramp is a dysgraphia acquired during

adulthood, classified in the nosologic group of occu-

pational dystonia. These dystonias have in common an

excessive repeated overuse of an instrument or a tool

[14]. Like all other forms of dystonia, writer�s cramp is

characterized by abnormal and involuntary contrac-

tions of the muscles of a part of the body, in this specific

case, the hand and the fingers. Contrary to other dys-

tonia, the abnormal muscular contractions appear only

during the task of handwriting. Botulinum toxin injec-

tions now have their place in therapy [15]. Encouraging

results have been obtained when the graphospasm is

localized to one or two muscles. The choice of the sites

and the dose of injections are difficult to establish in

order to keep the hand functional. These difficulties

have opened the way to modern concepts of physio-

therapy. Nevertheless, the idea that writer�s cramp

warrants rehabilitative treatment has existed since the

middle of the 19th century. During the seventies, vari-

ous studies relating to the use of biofeedback showed

the possibility of decreasing the severity of the gra-

phospasm by will. The modern physiotherapy of wri-

ter�s cramp is designed as a re-learning process. Its aim

is not to enable patients with writer�s cramp to write as

they used to, but to help their dysgraphia to evolve

towards a more relaxed, more flexible and controlled

movement.

The clinical examination of writer�s cramp is not

perfectly standardized. Nevertheless, a few points must

be evaluated: the context of apparition, the influence of

the environment upon handwriting, movement and

posture, the writing itself and the socio-professional

impact. The description of the first symptoms such as

the location of muscular spasms or pains compared to

physical examination, as well as the variations of the

abnormal posture with different ways of holding of the

pen, allow differentiation of the dystonic abnormalities

and the postural compensations. Cursive handwriting is

assessed during the reproduction of a text, the writing

of a short letter with signature and a short sentence

written as many times as possible in 1 minute. The

handwriting volume, speed and legibility are analysed.

The posture of the trunk and head, the effect of the

paper position upon this posture, the position of

the different segments of the upper limb and the use

of the pen are studied. The presence of a tremor or a

particular difficulty in tracing letters in the clockwise or

anti-clockwise directions is checked.

The best results are obtained with a rehabilitative

strategy leading to a clear modification of the hand-

writing technique, in order to break down the abnormal

motor programme. A noticeable improvement is

obtained, as suggested by Meige [9], by writing �a little

bit, slowly, large, straight and circular�. At the begin-

ning of rehabilitation, some advice is useful to diminish

the precipitating factors of writer�s cramp. The patient

is asked to reduce the amount of handwriting but not to

stop completely; lessen the pressure upon the pen, using

a long pen with a smooth point (heavy pens can also

lessen a writing tremor); control the speed of writing

and resist the desire to complete the exercises quickly;

avoid anxiety when writing whilst observed by another

person; respect the fatigue and stop writing to relax the

limb when necessary, before muscular contractions and

pain appear.

Before rehabilitation of the writing task, it is

important to make the upper limb muscles supple and

relaxed, including the shoulder girdle and, sometimes,

Figure 2 Retrocollis: active control.
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the neck. Muscular tension and pain are associated with

the concept of �starter muscles�. Once the muscles par-

ticularly related to the triggering of dystonia are iden-

tified, they are the targets of myorelaxing techniques

(stretching, corrective postures) in order to neutralize

their excessive pathological activity and to break down

the dystonic attitude. Passive movements are performed

in order to maintain a physiological range of motion of

the upper limb joints necessary for handwriting.

Stretching is frequently performed on supination of the

forearm, extension of the wrist and fingers, opposition

of the thumb, abduction and external rotation of the

shoulder. The feeling of liberty offered by these motions

provides a deep sensation of relaxation in the whole

upper limb. Muscle relaxation has shown to be a useful

technique in helping patients to develop an acute

awareness of muscle tension states and to learn to

control the effects of tension on the dystonic muscles

themselves. Specific relaxation methods for stress

reduction can be added in patients who suffer from

excessive anxiety towards their difficulties in handwrit-

ing. At the beginning of the rehabilitation schedule,

Jacobson�s progressive muscle relaxation leads to a

passive progressive muscular relaxation (sensation of

�dead arm�) [16]. Then, Schultz�s autogenic training al-

lows an active state of muscular relaxation (sensation of

�heavy arm�). This sensation of �heavy arm� will be

looked for throughout the rehabilitation whilst relax-

ing, performing graphomotor exercises and writing [17].

The next step of the physiotherapy programme is to

improve independence and precision of fingers and

wrist movements. The muscular groups that correct the

abnormal posture are underperforming. They are

trained by tailored exercises [18]. The exercises are

performed without any link to handwriting. Active

movements of flexion and extension associated with

pronation and supination are repeated in the forearm

and wrist. Finger dexterity is trained by specific gym-

nastics [19]. These contractions must be precise and

controlled enough to provide overflow to the dystonic

muscles. These exercises prepare the patient to use the

necessary muscles involved in drawing and writing.

Special care must be taken of the wrist because of its

predominant implication in the cursive movement.

When the wrist is too rigid, the patients often com-

pensate with the shoulder, gripping the fingers and

blocking the distal articulations of the limb. Between

two rehabilitation sessions, the hand must not remain

inactive and the patient is asked to perform fine

manipulation and dexterity training several times a day.

Then, the muscles involved in the correction of dys-

tonic postures are trained by drawing vertical lines,

arches, cups, loops, sinusoids and arabesques [20]. The

aim is not to keep the dystonic muscles inactive nor to

write against pain and contracture, but to learn a new

means of writing. The habit of an abnormal grip of the

pen is difficult to overcome. The ergonomic and cor-

rective way of holding the pen is shown, explained,

corrected and repeated with exercises. The pen must be

placed between the thumb�s and the forefinger�s pads

and contact the lateral face of the middle finger.

Handwriting is introduced when the preparatory

exercises are performed at sufficient speed, without

contractions or haste. The new sensations felt by the

patient are used to improve the movement of the pen

upon the paper. The progression consists of switching

from cursive controlled handwriting to a more fluid and

personal handwriting in a way of finally obtaining the

fast handwriting the patient needs in daily living. This

short stop is performed slowly to avoid dystonic con-

tractions. The speed of writing is important. Speeding

up the movement can cause a reduction in size and

irregularity of the letters. Slowness is responsible for

excessive pressure on the pen, lack of precision and,

sometimes, tremor. When controlling handwriting, the

patient becomes overly conscious of the act [21],

whereas normal handwriting should remain automatic.

Frequently, a tremor associated with the dystonic

hand posture occurs in the course of the writing task.

Sometimes it occurs when muscle contraction decreases;

this tremor can thus mean improvement. In other pa-

tients, pure writing tremor, previously neutralized by the

excessive muscular contractions, can become obvious.

The tremor can appear when starting to write or during

the course of the writing task. Physiotherapy is usually

harder in the cases of writing tremor. So, the aim is not to

reduce the tremor but to train the patient to write in a

way in which the tremor is minimal. Relaxation is an

efficient means of controlling body and gestures [22].

This implies a certain degree of attention. The physio-

therapist encourages a �quiet attention� instead of �tensed
attention�. Finger exercises and stretching of the muscles

recognized as responsible for the tremor, as well as a

comfortable posture of the hand on the table, can reduce

the severity of the writing tremor.

When the tremor is localized to the fingers holding the

pen, one way is to modify the classical pen grip and hold

the pen between the first and the fourth interosseous

spaces. This way of holding the pen as a dagger prevents

any contact between the pad of the fingers and the body

of the pen and therefore often abolishes the tremor

completely and allows rapid and fluid handwriting [23].

Results of physiotherapy

Frequently, help and comfort are gained with physio-

therapy of cervical dystonia. The works of Pierre

Rondot have shown the effectiveness of physiotherapy
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when combined with medical drug treatment and

injections [24]. At this time (before the introduction of

the botulinum toxin), using this combination, about

70% of patients benefited from physiotherapy, with

mild to dramatic improvements. Nowadays, with the

introduction of botulinum toxin, it is more difficult to

estimate the positive benefits of physiotherapy for cer-

vical dystonia. Botulinum toxin injections and physio-

therapy mutually interact in order to reduce the

symptoms. Some recent studies have confirmed the

benefits of the combination of physiotherapy and bot-

ulinum toxin injections. The study by Tassorelli C and

contributors showed a longer duration of the clinical

benefits of botulinum toxin injections, a lower dose at

re-injection and a reduction in the disability of daily

living and subjective pain scores [25]. In our rehabilita-

tion unit, 1106 patients were treated by physiotherapy

for cervical dystonia since 1984. A good result needs

constant effort and can take from 6 to 12 months

(sometimes more) of daily personal practice. About 20–

40 weekly sessions were necessary. A prospective ran-

domized, controlled study evaluating the efficacy of this

particular type of physiotherapy is currently in progress.

All of the physiotherapy exercise programmes for

writer�s cramp are individualized. The sessions are

individual, allowing a face-to-face contact between the

physiotherapist and the patient. Sessions must not last

too long to prevent discomfort and tiredness. Between

30 and 45 min is a suitable duration, and the sessions

end with myorelaxation exercises. The frequency of

sessions is once or twice fortnightly according to the

clinical presentation and the availability of the patient.

The patient is asked to perform the specific exercises at

home. In our rehabilitation unit, 838 patients with

writer�s cramp were treated by physiotherapy since

1993. From experience, more than 50% of the patients

suffering from writer�s cramp obtain a fast, fluid and

effortless handwriting. But a clear and clinical

improvement takes a long time. The results from a

sample of 38 patients receiving treatment in the same

year demonstrate 42% with mild improvement or no

change versus 57% who had good or excellent results

following this type of physiotherapy treatment. In

general, 6–12 sessions are necessary, with an individu-

alized, progressive exercise program to be carried out

by the patient between sessions. A deep modification of

the �new� handwriting requires from 3 to 6 months, or

sometimes even longer (Fig. 3). When rehabilitation is

not a success, a device such as a computer, a writing

splint or assistive device for writing or changing hands

may be useful [26]. Recent studies have confirmed the

efficiency of certain physiotherapy approaches such as a

modified pen grip [27], sensory training [28] and EMG

biofeedback [29]. A reshaping of the sensory cortical

hand representation appears to be associated with

clinical improvements in patients with dystonia after

rehabilitation. Meunier S. and contributors [30,31]

using a magneto-encephalography scanner showed that

behavioural training and tailored physiotherapy pro-

duce a reorganization of the map of the fingers on the

cortex of the dominant hemisphere [32]. These pre-

liminary results are encouraging and advocate propos-

ing physiotherapy to patients suffering from writer�s
cramp and occupational dystonia. A retrospective study

of a large population of patients treated in the reha-

bilitation unit in the past 10 years is currently being

undertaken.
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