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Fasciculation frequency is a questionable biomarker for motor unit loss in

amyotrophic lateral sclerosis
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With interest, we read the article by Bashford et al.
(2020) about a study of 20 patients with amyotrophic
lateral sclerosis (ALS) and 5 patients with benign fascicu-
lation syndrome for the frequency of fasciculations by
means of high-density surface electromyography of the
brachial biceps and gastrocnemius muscles (Bashford ez
al., 2020). It was found that the frequency of fascicula-
tions was 10 respectively 40 times higher in strong re-
spectively weak biceps muscles of ALS patients as
compared to controls (Bashford et al., 2020). It was con-
cluded that fasciculation frequency as measured by high-
density surface electromyography could serve as a disease
biomarker of motor unit loss in ALS (Bashford et al.,
2020). We have the following comments and concerns.

A first shortcoming of the study is that fasciculations
are not unique to ALS but may occur in a number of
other types of neurological conditions, particularly other
types of motor neuron disease (spinal muscular atrophy,
bulbospinal muscular atrophy and Allgrove syndrome),
hereditary neuropathies, spinocerebellar ataxias, certain
primary myopathies and other conditions (e.g.
Huntington’s disease, Rett syndrome, Fabry’s disease,
GM-2-gangliosidosis)
(Finsterer and Aliyev, 2015). Since benign fasciculation

Gerstmann-Straussler disease or
syndrome may include a number of unidentified genetic
disorders, it would be more appropriate to compare ALS
patients rather with patients with spinal muscular atrophy
than with benign fasciculation syndrome.

A second shortcoming of the study is that surface-elec-
tromyography was applied to record fasciculations.
Surface-electromyography recording may miss

fasciculations which originate from deeper parts of the
muscle why a quantitative assessment of the fasciculations
by means of high-density surface electromyography may
provide false-negative results. Thus, the provided data
not necessarily represent the quantities  of
fasciculations.

Furthermore, it is unclear how many ALS patients with
the bulbar onset and how many with limb onset were
included in the study. This point is crucial as patients with
bulbar onset may not present with extensive fasciculations
in limb muscles during the initial period of the disease.

A further shortcoming of the study is that it was not
reported how many of the 20 included patients were
under a treatment with riluzole and how many of these
did not receive this treatment. Knowing the number of
patients receiving riluzole is crucial as it may strongly in-
fluence the quantity of fasciculations (Hugon, 1996).

Disease duration was highly variable among the 20
ALS patients, ranging from 11 to 60 months (Bashford et
al., 2020). Since the frequency of fasciculations may
strongly relate to disease duration (Tsugawa et al., 2018),
it should be calculated if fasciculation frequency corre-
lated with disease duration or not.

There is no explanation provided why fasciculation fre-
quency in strong biceps muscles increased whereas fasci-
culation frequency declined in strong gastrocnemius
muscles within the observational period of 14 months.

Overall, the presented study has a number of shortcom-
ings that should be addressed before drawing conclusions
as those provided. The investigated cohort should be
more homogeneous with regard to ALS type, disease
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duration and treatment and should be compared to a
homogenous disease control group.
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