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Pentameric repeat expansions: cortical myoclonus or cortical tremor?
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With great interest we read the paper by Latorre et al.
(2020) titled ‘Unravelling the enigma of cortical tremor and

other forms of cortical myoclonus’, which provides an up-

date on autosomal dominant familial cortical myoclonic

tremor and epilepsy [FCMTE/ADCME/familial adult myo-

clonic epilepsy (FAME)]. FCMTE is a rare syndrome that

deserves the attention not only because of its specific clinical

and electrophysiological features but surely because of its

pathophysiology and truly intriguing genetic underpinning.

FCMTE has the potential to become a textbook example of

how very similar pentameric repeat expansions in different

genes can result in a single phenotype. It is fascinating that

the expansion itself, and not so much the gene it affects,

seems the primary determinant of disease in FCMTE

(Ishiura et al., 2018; Florian et al., 2019). With the identifi-

cation of the repeat expansion as the generic cause of disease

in FCMTE, with one blow the long quest for different causal

mutations in various disease loci ended. Over the years no

less than 10 putative disease genes (SLC30A8, DCAF13,

NOV, UBR5, PLA2G6, ACMSD, ADRA2B, CTNND2,

CTNT2, NOL3) have been put forward as causal genes for

FCMTE1, FCMTE2, FCMTE3 and FCMTE5, for example,

and the genetics and pathophysiology of most of them was

reviewed in van de Ende et al. (2018), with the knowledge

at the time, so before the first report of the identification of

pentameric repeat expansions as the likely cause of disease

in FCMTE (Ishiura et al., 2018).

As our first comment, unfortunately, the paper by Latorre

et al. did not include that FCMTE3/FAME3 on chromosome

5p15 is also associated with a pentameric repeat expansion

(Florian et al., 2019) and not a missense mutation in

CTNND2, as we had suggested before (van Rootselaar

et al., 2017). Furthermore, it remains unclear whether

CNTN2 variants, reported in a single family so far, can

cause FCMTE because of the absence of a replication study,

a doubt about the phenotype and the impossibility to

detect intronic repeat expansions using standard (whole

exome) sequencing techniques used at the time (Stogmann

et al., 2013).

Our second comment refers to the central statement of

Latorre et al. (2020) that ‘despite pathophysiologically

being a form of cortical myoclonus, cortical tremor is

phenomenologically a tremor, likely driven by the cerebello-

thalamo-cortical loop’. There is ongoing debate about the

phenomenology of the distal tremulous movements in

FCMTE. The movements themselves can indeed appear

quite rhythmical and are easily mistaken for (essential)

tremor (van de Ende et al., 2018). However, on closer in-

spection, a jerky aspect and some irregularity can be appreci-

ated, inconsistent with tremor (van Rootselaar et al., 2005

and their Supporting Information). EMG analyses leave no

doubt, showing short, irregular bursts and a frequency band

rather than a frequency peak, in line with a high frequency
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continuous myoclonus, which argues against a tremor

(van Rootselaar et al., 2006). Based on these observations,

‘cortical tremor’ (FCTE) was renamed ‘cortical myoclonic

tremor’ (FCMTE; van Rootselaar et al., 2005). Notably,

polyminimyoclonus, also a high-frequency action-induced

distal movement disorder, sometimes with a quite rhythmical

appearance, is classified as myoclonus.

As described by Latorre et al., the pathophysiology of cor-

tical myoclonic tremor, in fact myoclonus, and tremor differ.

The electrophysiological hallmarks of FCMTE, including

signs of cortical hyperexcitability and a cortical drive, are in

line with epileptic myoclonus. In tremor, however, cortical

excitability is normal and findings of EEG-EMG coupling

around tremor frequency are not consistent (van Rootselaar

et al., 2006). Although both in tremor and in myoclonus,

including FCMTE, involvement of the cerebello-thalamo-

cortical loop—a part of the motor network—has been

shown, the exact structures and nuclei involved in the invol-

untary movements likely differ. Deep brain stimulation

(DBS) of the ventral intermediate (VIM) nucleus of the thal-

amus reduces tremor severity, whilst the target in drug resist-

ant epilepsy is the anterior nucleus of the thalamus (ANT).

Although FCMTE should be in the differential diagnosis of

action tremor, it would be advisable to clearly distinguish

FCMTE from tremor, because of the differences in patho-

physiology, aetiology, in clinical approach, and because ‘cor-

tical tremor’, in our opinion, is not a tremor

phenomenologically. We would like to raise doubt with re-

spect that truly rhythmical cortical tremor in FC(M)TE

exists and propose to adhere to describing the movements in

FCMTE as tremulous and classify these as myoclonus.
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