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ABSTRACT – Myoclonic epilepsy is being increasingly recognized as a late-
onset complication in middle-aged or elderly patients with Down syndrome, in
association with cognitive decline. We show video and EEG recordings of two
patients, both aged 56 years, diagnosed with this condition. At onset, myoclonic
epilepsy in elderly DS patients may resemble, in its clinical expression, the
classical juvenile myoclonic epilepsy with the characteristic occurrence of jerks
on awakening. It is clearly associated with an Alzheimer-type dementia, and
may also occur in non-DS patients with Alzheimer’s disease: hence the possible
denomination of “senile myoclonic epilepsy”.
[Published with video sequences]
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Epilepsy is recognized as a significant
cause of additional handicap and mor-
bidity in Down syndrome (Veall 1974,
Stafstrom et al. 1988, 1991, Van Allen
et al. 1999). Specific forms of epilepsy
may be found with a high prevalence
at various ages in Down syndrome
(DS) patients, including infantile
spasms (Tatsuno et al. 1984, Stafstrom
1993), reflex seizures and epilepsies
(Guerrini et al. 1990), and a sharp
increase in the incidence of epilepsy
with age has been stressed repeatedly
(Pueschel et al. 1991, McVickers et al.
1994) reported. Indeed, elderly pa-
tients with DS survive today because
of increasing quality of medical and
social care. The increased number of
elderly DS patients has brought to

light late onset complications of this
condition, which include dementia
(Mann 1993), and a specific type of
myoclonic epilepsy that is associated
with cognitive decline and which we
have observed repeatedly since our
first publication on “senile myoclonic
epilepsy” (Genton and Paglia 1994).
This condition has also been reported
as late onset myoclonic epilepsy in DS
(Li et al. 1995, Möller et al. 2001,
2002).

Patients and methods

Two patients with DS were diagnosed
with myoclonic epilepsy at the Centre
Saint Paul-Hôpital Henri Gastaut,
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Marseille, in 2004. In both, the characteristic myoclonic
jerks were recorded by means of a digital video-EEG
system (Deltamed) with polygraphy (EEG recording ac-
cording to the 10-20 international system with surface
EMG of at least both deltoid muscles).

Case 1 - born in 1948 (video, patient 1)

This woman was first referred to the Centre Saint Paul in
1981, at age 33 years, because of a few presumably
complex partial seizures, with interictal focal EEG anoma-
lies over the left temporal region. These seizures were not
documented further. She was given carbamazepine (CBZ)
400 mg/d, with a full control of seizures until withdrawal
in 1994; she was no longer referred to our center for
epilepsy. She lived in a special home for the handicapped,
and had neither a family history of epilepsy nor other
organic complications of DS. From 1998, she showed a
progressive deterioration of cognitive functions – memory,
concentration, orientation, and behaviour. She was seen
in September 1998, and Alzheimer’s dementia (AD) was
diagnosed. She was given piracetam 1600 mg/d without
major effect. She was seen again in January 2001, and

further cognitive decline was noted; the EEG evidenced
slight diffuse slowing without epileptiform changes. Seg-
mental and diffuse myoclonus, involving arms and legs,
face and trunk, was noted with increasing frequency by
her carers in late 2004. In December 2004, she was re-
ferred again because the jerks had increased in frequency
and intensity, becoming debilitating, following a prescrip-
tion by her home physician of CBZ 400 mg/d, paroxetine
20 mg/d and hydroxyzine 90 mg/d. The jerks occurred
systematically at morning awakening, and occasionally at
other times of the day. The video-EEG performed showed
isolated spikes and fast spike-waves (SW), especially evi-
dent over the central regions (figure 1). Some generalized
SW were associated with bilateral myoclonic jerks, while
segmental jerks occurred without clear EEG changes.
Photic stimulation increased jerks with maximum effect at
10-15 Hz. CBZ was withdrawn, and levetiracetam (LEV)
1000 mg/d was given, with a clear improvement of jerks
that became less frequent and less debilitating. At the last
telephone contact (September 2005), we were informed
that her cognitive deterioration was slowly progressing,
and that the jerks persisted at a minor level. There was no
other type of seizure.

Figure 1. Patient 1. Polygraphic EEG with four EMG channels (right and left deltoids; right forearm extensor and flexor muscles) recorded around
11 AM. Presence of multiple myoclonic jerks, coupled inconsistently to diffuse fast spike and spike-wave discharges, with predominance on
central and vertex regions. Only the bilateral myoclonic jerks appear to be associated with diffuse EEG changes.
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Case 2 - born in 1948 (video, patient 2)

This man was referred in 2004 at age 55 years. History
taking revealed that he had no personal or familial history
of epilepsy, and no other complication of DS forepart from
hypothyroidism diagnosed the same year and controlled
with L-thyroxine. In 2000, he developed a progressive
cognitive deterioration, characterized by apraxia, loss of
memory, and disorientation. A brain MRI showed mild
brainstem and sub-cortical atrophy. Blood examination
showed a folate deficiency which was treated with 5 mg/d
folic acid. Treatment with donepezil brought some initial
benefit, but the cognitive decline progressed. In Octo-
ber 2003, erratic and massive myoclonus appeared, oc-
curring mostly on awakening, and often causing falls. A
generalized tonic-clonic seizure (GTCS) occurred in Janu-
ary 2004 and resulted in hospitalization in a local hospi-
tal. CBZ was prescribed, with no improvement of the
myoclonus, and was stopped after two months. There
were no further GTCS.

He was referred to us in October 2004: a full-night video-
EEG showed diffused spike-wave complexes predominant
in frontal regions, occurring in all sleep stages as isolated
and subclinical events, but after awakening, numerous,
often violent myoclonic jerks were recorded (figure 2).
Myoclonus could be erratic, on both sides, or axial, posi-
tive or negative. Valproate (VPA) 1000 mg/d, was pre-
scribed, with a moderate improvement of jerks. At the last
telephone contact (September 2005), we were informed
that his cognitive deterioration was still slowly progress-
ing, and that the jerks persisted but caused less impair-
ment. There was no other type of seizure.

Discussion

Both patients experienced the onset of segmental and
massive incapacitating myoclonic jerks, predominating
after the morning arousal that began progressively three to
six years after the onset of a progressive and global cogni-
tive impairment. In both cases, the jerks were apparently
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Figure 2. Patient 2. Polygraphic EEG with EKG and EMG (both deltoids) recorded soon after morning awakening. Evidence of three successive
diffuse spike-wave discharges; only the second, which has the highest amplitude and most generalized aspect, is coupled to a massive, bilateral
myoclonic jerk, followed by a brief atonia.
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increased or revealed by a low-dose treatment with CBZ,
but persisted and progressed in intensity after CBZ was
discontinued. Patient 2 experienced a single GTCS. LEV
and VPA were given because of their well-known broad-
spectrum effect. In both patients, the jerks subsided par-
tially on LEV and VPA, respectively, while the cognitive
deterioration continued to progress.
The clinical picture and the overall evolution of our pa-
tients are in accordance with what is reported by other
authors. Veall (1974) in his study of 1654 patients with DS,
showed an increased prevalence of epilepsy with increas-
ing age (1.9% under 20 years and 12.2% over 55 years),
and underlined the absence of an obvious cause of epi-
lepsy. After a follow-up of 12 years, 36.8% of DS subjects
experience epilepsy (Van Allen et al. 1999). Many authors
agree on a bi- or triphasic distribution of epilepsy accord-
ing to age in DS: Pueschel et al. (1991), in a study of 405
patients aged 0.5 to 45 years, suggested a triphasic distri-
bution: infancy, early adulthood, and a special epilepsy in
patients over 50-55 years. McVickers et al. (1994) have
reported, in a population of 191 DS patients, a prevalence
of epilepsy of 9.4%, increasing to 46% in those over
50 years.
In late stages of DS, myoclonus may become the most
characteristic epileptic symptom. A report published in
abstract form (Pedersen, 1990) mentioned that elderly DS
patients could present myoclonic jerks, with normal EEGs.
More recently, several authors (Genton and Paglia, 1994,
Li et al. 1995, Möller et al. 2001, 2002) have described a
form of late epilepsy in DS, characterized by seizure onset
after the fourth decade, myoclonic jerks, occasional tonic-
clonic seizures, and progressive dementia, identified ei-
ther as “senile myoclonic epilepsy” or as “late-onset myo-
clonic epilepsy in Down syndrome” (LOMEDS). Their
observations were supported by previous epidemiologic
studies (Evenhuis 1990, Johannsen et al. 1996). Möller et
al. (2001, 2002) have proposed the inclusion of LOMEDS
among the possible causes of epileptic myoclonus in the
differential diagnosis of adult-onset myoclonic epilepsies.
EEG features, showing generalized epileptiform dis-
charges (Genton and Paglia, 1994, Möller et al. 2001,
2002), with polyspike-wave complexes preceding the
myoclonic jerk, allow the classification as generalized
epileptic myoclonus (Hallet 1979).
The exact mechanism for such a significant presence of
epilepsy in DS is not clear: it has been hypothesized that
structural abnormalities and biochemical aberrations of
the central nervous system (CNS) may be responsible, but
several other causes, such as cardiovascular disease and
infections, may play a determinant role. In any case, the
final pathway of the different causal mechanisms leads to
a hyper-excitability of CNS. Several authors have observed
in DS patients a lower brain neural density and abnormal
neuronal distribution, in particular in cortical layer II and
IV (Kemper, 1988), dysgenesis of dendritic spines in the
form of longer and thinner necks (Wisniewski et al. 1984),

hyper-excitable membrane properties in cultured dorsal
root ganglion neurons from fetuses with DS (Scott et al.
1982). A decisive role can be played by a defect in a gene
coding for a subunit of glutamatergic receptor, the GluR5,
coded in the distal arm of chromosome 21, a critical
region for DS. Finally, epilepsy can be caused by a mix of
several factors, such as modifications of cellular mem-
branes to hyper-excitability, structural modification, and
alteration of inhibitory transmission.
The high frequency of myoclonus in DS, especially in
elderly patients (Johannsen et al. 1996), has been ex-
plained by the frequent and early onset of dementia in DS.
DS patients over the age of 40 showed neuropathological
changes characteristic of AD, including neurofibrillary
tangles, neuritic plaques, and neuron cell loss (Bugiani et
al. 1991). The presence of AD in DS has been explained by
a dose effect of the amyloidal precursor protein gene on
chromosome 21 (Rumple et al. 1989). In an extensive
survey of autopsy data for adults with DS (Schweber
1989), brain pathology of AD was universal in those aged
37 and over. Seizures, mostly tonic-clonic, emerge in 84%
of DS patients with AD (Lai and Williams, 1989). Myoclo-
nus is not an exclusive aspect of AD in DS. Some authors
(Hauser et al. 1986) found in a population of 83 AD cases
(without DS), a cumulative risk of myoclonus of 12% by
10 years after the onset of AD symptoms and of 17% by 16
years. Therefore, myoclonus is an accepted symptom of
AD, with a physiological basis that is not clearly under-
stood: Wilkins et al. (1984) suggested a cortical origin,
such that seizures (also present in AD patients with a
10-fold increased risk) and myoclonus could be linked.
In contrast to patient 2, who had no prior history of
epilepsy, patient 1 had been previously treated for a cryp-
togenic, partial epilepsy which was fully controlled by
monotherapy, without relapse after discontinuation of
treatment, and which after a seizure-free period had the
same course as patient 2; it can be further noted that CBZ
was effective in her first, focal epilepsy, but not (and even
possibly aggravating) against myoclonus. Her history
shows that a patient with DS can experience different
types of epilepsy successively. Both patients clearly satisfy
the criteria of a recognizable, probably frequent form of
myoclonic epilepsy associated with dementia in elderly
DS patients.

Conclusion
The occurrence of late-onset complications of DS may be
a consequence of increased life span in DS. Given the
higher prevalence of epilepsies in DS, it is likely that the
precocious development of an Alzheimer-type dementia
translates, in many patients with DS and AD, versus only a
few with AD without DS, into recognizable, “senile” myo-
clonic epilepsy. The clinical picture, as illustrated here by
the clinical observations, the EEG changes and the videos,
make it an easily identifiable entity. M
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Legend for video sequences

Patient 1 – parts 1-2-3-4

Video-EEG recording (only the video shown here) ob-
tained in the clinic around 11 AM. In the first two parts,
evidence of massive and of segmental myoclonus in-
volving the face, limbs and trunk. In part 3 and 4,
evidence of increased jerks on 10-14 Hz IPS, with
massive or segmental myoclonic jerks more evident on
facial and shoulder muscles.

Patient 2 – parts 1-2-3-4

Video recorded after a full-night polygraphic EEG, in
the early morning after awakening. Presence of seg-
mental myoclonus involving both arms with a right
predominance (part 1), massive axial myoclonus (part
2), positive and negative myoclonic jerks involving
both arms (part 3), massive myoclonus involving pre-
dominantly trunk, left shoulder and left arm, with a
consequent dropping of a cup (glass).
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