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Localization of musicianis dystonia as distributed in different instrument families.
Grey bars: left hand affected. Black bars: right hand affected. White bars: both hands affected. Hatched bars: embouchure

dystonia

hand dystonia. This pattern was inverse in left-handed
patients: in four of these the left hand was affected
(three woodwind players, one guitarist), and in one
pianist the right hand was affected. These propor-
tions were signiycantly different (Fisheris exact test;
p < .05).

Ninety-yve patients (66%) had dystonic symptoms
only while they were playing the instrument, whereas
49 patients (34%) had additional difyculties in other
activities such as writing on the computer keyboard or
in everyday activities. Local pain preceded focal dysto-
nia in 13 (9%) patients: 7 patients (5%) experienced
local pain only before onset of dystonic symptoms,
while 6 (4%) patients had pain in the affected region
before and after onset of dystonic symptoms. Twenty-
yve (17%) patients reported local pain only after onset
of dystonic symptoms, whereas 106 (74%) patients
never experienced pain in the affected region.

Risk factors for the development of
musicianis dystonia

The demographic data demonstrated a preponderance
of male musicians in the sample of the present study
with a male:female ratio of 4:1. In other reports, the
male:female ratio of patients with musicianis dysto-
nia was between 2:1 (Lederman, 1991) and 5:1 (Lim
& Altenmgller, 2003; the patient group of the latter
report partially overlapped with the present sample).

Since female musicians are predominant in the mu-
sicianst population in Germany, the latter ratio was
corrected to 6:1 (Lim & Altenmgller, 2003). Similarly,
this effect has to be taken into account for the non-
corrected male:female ratio of 4:1 of the present
sample of patients, which additionally underlines the
increased risk of male musicians to develop focal dys-
tonia. A positive family history of dystonia as seen in
6% of our patient group, has already been described
as a risk factor for development of musicianis dystonia
in other reports (Jankovic & Shale, 1989; Altenmygller,
2003; Lim & Altenmgller, 2003; Schmidt et al, 2006).
The mean age at onset of dystonic symptoms (33
years) observed in the present study harmonizes with
other studies demonstrating a peak in the fourth dec-
ade of life (Lederman, 1991; Brandfonbrener, 1995;
Brandfonbrener & Robson 2002; Altenmgller 2003).
Our results demonstrated an association between
the instrument group and the localization of focal dys-
tonia. This is obvious for brass players who are pre-
dominantly suffering from embouchure dystonia. Also
in musicians with unilateral hand dystonia an associa-
tion was observed between the instrument group and
the localization of focal dystonia. Keyboard musicians
(piano, organ, harpsichord) and those with plucked
instruments (guitar, e-bass, no harp) were primarily
affected in the right hand. All these instruments are
characterized by a higher workload in the right hand.
Additionally, guitar playing requires higher tempo-
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healthy musicians, however, vibratory input resulted
in a suppressed short-latency intracortical inhibition
only of those neighbouring muscles that functionally
connected with the vibrated muscles. In patients with
writeris cramp, short-latency intracortical inhibition
of neighbouring muscles was unchanged. It was con-
cluded that the pathophysiology of musicianis dystonia
differs from that of writeris cramp. Furthermore, it was
hypothesized that long hours of practicing complex
movements yrst produce the modulation of sensorimo-
tor interaction seen in healthy musicians, and that this
later progresses into the non-focal pattern of short-
latency intracortical inhibition in musicianis dystonia
(Rosenkranz et al., 2005).

The yndings of an increased workload and complexity
of movements as well as increased spatial and temporal
sensorimotor requirements being related to musicianis
dystonia harmonize with the hypothesis of a pathomecha-
nism which includes practice-induced alterations. A
higher workload in affected musicians might addition-
ally be repected by the observation of a more perfec-
tionist attitude in dystonic musicians T even before on-
set of dystonia T compared to other musicians (Jabusch
et al., 2004a) and by the ynding of a preponderance of
soloists (51%) in our sample of dystonic musicians. This
high rate is in contrast to a rate between 1% and 8% of
musicians in Germany working as soloists depending on
the instrument group (Gembris & Langner 2005). A per-
fectionist attitude as well as an outstanding professional
position might point at a different and more intense
working behavior resulting in a higher workload in those
musicians who develop focal dystonia.

Local pain and intensiyed sensory input due to
various causes such as nerve entrapment or trauma
or overuse have been described as potential trig-
gers of dystonia (Jankovic & Shale, 1989; Lederman,
1991; Charness et al.; 1996; Altenmg¢ller, 2003).
The parallels of abnormal cortical processing of
sensory information and cortical reorganization in
patients with focal dystonia and those with chronic
pain have already been reported (Flor et al., 1997;
Tinazzi et al., 2000; Jabusch et al., 2004a). Local
pain preceded focal dystonia in 9% of the patients
in the present study. In this context, it should be
emphasized that local pain is not a typical symp-
tom of focal dystonia. Seventy-four percent of the
patients of our sample never experienced pain in
the affected region. However, as discussed above,
pain syndromes may serve as triggers for the de-
velopment of dystonia and pain may also occur as a
consequence of the persistent attempts by patients
to correct the involuntary movements and postures.

This may result in painful overuse syndromes in a
subgroup of patients.

Possible coaction between
predisposition and extrinsic and
intrinsic factors

In view of neurophysiological, epidemiological and
psychological yndings in musicians with focal dysto-
nia, predisposing factors have been identiyed such as
male gender (Lederman, 1991; Altenm¢ller 2003; Lim
& Altenmg¢ller 2003) as well as a positive family his-
tory (Jankovic & Shale, 1989; Altenmg¢ller, 2003; Lim &
Altenmgller, 2003; Schmidt et al., 2006), which might
constitute a particular vulnerability or susceptibility to
musicianis dystonia. Additional extrinsic and intrinsic fac-
tors may trigger the manifestation of musicianis dystonia
on the basis of a given susceptibility. Intrinsic triggering
factors are physical disorders resulting in local pain and
/ or intensiyed somatosensory input (trauma, nerve en-
trapment, overuse injury) (Lederman, 1991; Charness
et al., 1996; Altenm¢ller, 2003) as well as psychologi-
cal conditions such as perfectionism and anxiety, which
were found to be related to musicianis dystonia (Jabusch
et al.,, 2004a). Anxiety has been hypothezised to be an
aggravating factor during onset of musicianis dystonia,
triggering an emotion-dependent mechanism of motor
memory consolidation of dystonic movements (Jabusch
& Altenmgller, 2004a). According to Rosenkranz et al.
(2005), intracortical disinhibition in musicianis dystonia
might be an acquired, practice-induced phenomenon.
Extrinsic triggering factors, according to epidemiological
yndings (Tubiana & Chamagne, 2000; Brandfonbrener &
Robson, 2002; Schuele & Lederman, 2004), are spatial
and temporal sensorimotor constraints as well as mu-
sical and social constraints typical of the performance
situation in classical music. The possible coaction be-
tween predisposition and intrinsic and extrinsic trigger-
ing factors in the manifestation of musicianis dystonia is
displayed in Figure 4.

TREATMENT STRATEGIES
AND RESULTS

For a survey of treatment results, 160 consecu-
tive professional musicians and music students with
musicianis dystonia were recruited (Jabusch et al.,
2005). Treatment strategies included: medication with
Trinexyphenidyl; injection therapy with Botulinum
Toxin; ergonomic changes; pedagogical retraining;
non-speciyc exercises on the instrument. Outcome
data were assessed using a standardized question-
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