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Some neurodegenerative diseases, such as
amyotrophic lateral sclerosis (ALS) and
Parkinson’s disease (PD), characteristically
present with asymmetrical symptoms, and
previous studies have shown that there is
concordance for side of onset and hand-
edness.1 2 Separately, the markedly higher
incidence of ALS has been reported in
athletes, particularly in professional
soccer players in Italy, and American
football players in the USA. These obser-
vations have led to debate about the pos-
sible role of physical exercise in the
pathogenesis of ALS, and direct effects
mediated by excitotoxicity, oxidative
stress and mitochondrial dysfunction.2 3

Further evidence to support the role of
exercise or overuse is the split hand syn-
drome in ALS, whereby the thenar
muscles are more preferentially affected
than the hypothenar muscles, possibly
because humans use the thenar muscles
much more frequently.3

In a study involving 343 limb-onset ALS
patients, for upper-limb onset patients the
concordance rate for dominant hand and
onset side was 64% (p<0.0006), whereas
such concordance was not evident in
lower-limb onset patients.1 A meta-analysis
of 10 studies including 4405 PD patients
has revealed that 59.5% of right-handed
and 59.2% of left-handed patients had
predominant PD symptoms in the domin-
ant hand (OR 2.13).2 Whereas possible
causal factors in these disorders may pre-
dominantly affect the central neural
network, these results suggest that exercise
influences the pathogenesis of neurodegen-
eration in ALS and PD.

In peripheral nerve or muscle disorders,
overwork weakness has been proposed for
muscular dystrophy as early as the 1970s.4

For peripheral neuropathies, Charcot-
Marie-Tooth (CMT) disease has been fre-
quently investigated, and several previous
studies involving 22–80 patients showed
mixed results. Some studies using the MRC
scores support dominant involvement of
the dominant hand, but others using ampli-
tudes of compound muscle action poten-
tials did not show significant differences
between the dominant and non-dominant
hands.5

The study by Piscosquito et al5 investi-
gated the hypothesis that dominant limbs
may be predominantly affected in 271
patients with CMT1A, by post hoc analyses
of large data in Italian–UK ascorbic acid
trial for CMT1A. Although this trial failed
to show the beneficial effects of ascorbic
acid, the study was carefully designed; the
dominant side for hand and foot was
checked, and bilateral homonymous
muscles were tested. The results showed no
differences between the two sides in quanti-
tative muscle strength measured in the first
dorsal interosseous, abductor pollicis brevis,
tibialis anterior and triceps surae, irrespect-
ive of age, disease duration and clinical dis-
ability. The authors conclude that their data
do not support the overwork hypothesis in
CMT1A patients and recommend active
rehabilitation. CMT1A is a dysmyelinating
neuropathy, and activity-dependent axonal
hyperpolarisation may induce conduction
block, and thereby muscle fatigue, but at
least voluntary activity does not appear to
enhance neurodegeneration.
The findings may at first glance not

seem surprising because patients with
CMTusually show symmetric polyneurop-
athy, but this study supports the view that
exercise or physical activity in daily life
would not significantly affect disease pro-
gression and axonal degeneration in
CMT1A, and presumably in other types

of CMT. Appropriate rehabilitation
remains an effective treatment for CMT
and related neuropathies. In contrast, the
clear lateralisation of symptoms and asso-
ciation with handedness in ALS and PD
remain part of a more profound mystery,
and the vulnerability in the central neural
circuit, particularly in the dominant cere-
bral hemisphere, must be further
investigated.
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