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ABSTRACT - Patients with Down syndrome are now living longer and the
overall prevalence of epilepsy is increasing, however, full characterisation
of epilepsy in adult age is still incomplete. We describe the electrocli-
nical characteristics of epilepsy in 22 adult patients with Down syndrome
(11 males, 11 females), with a mean age of 46 years (range: 28-64 years),
followed at the Epilepsy Centre, San Paolo Hospital in Milan. Mean age at
epilepsy onset was 36.8 years (range: 6-60 years). Nine out of 22 patients
had focal epilepsy, while nine had late-onset myoclonic epilepsy. In four
patients, epilepsy was unclassified. The EEG pattern of our patients was
characterised by a progressive slowing of the background activity with
sharp-and-slow waves with frontal predominance. In the patients diagnosed
with late-onset myoclonic epilepsy, the EEGs showed generalised polyspike
waves. Three subjects had an episode of myoclonic status epilepticus at the
beginning orinthe course of the disorder. After the first descriptions of late-
onset myoclonic epilepsy by Genton and Paglia (1994), this is one of the
largest patient cohorts reported. Our data confirm that epilepsy in adult
patients with Down syndrome presents peculiar electroclinical characte-
ristics which should be recognized early as prompt, effective treatment
may be beneficial. [Published with video sequences]

Key words: Down syndrome, adult, epilepsy, late-onset myoclonic epilepsy
(LOMEDS), focal seizures

Down syndrome (DS) (trisomy 21) (Smigielska-Kuzia et al., 2009; Arya
is the most frequent chromoso- etal., 2011).

mal cause of mental retardation, In DS, a bimodal distribution of
with a frequency rate of about 1 seizure onset has been described:
in 700 births (Sherman et al., 2007).  the first peak of incidence during

The prevalence of epilepsy in sub-
jects with DS is reported to range
from 1% to 13%, higher than in the
general population but lower than
in patients with mental retardation

early childhood and the second in
middle age (Moller et al., 2001). The
prevalence of epilepsy in patients
with DS has also been reported to
increase with age, with a prevalence
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of 46% in subjects over 50 years of age (Mc Vicker
et al., 1994). Since life expectancy for subjects with
DS has increased in the last decades, a larger overall
proportion of them now have epilepsy.

Peculiar electroclinical patterns and epileptic syn-
dromes have been recorded in adult patients with DS:
focal epilepsies, reflex seizures (auditory stimulus) and
myoclonic epilepsy associated with dementia (Genton
and Paglia, 1994), defined as “Late-onset myoclonic
epilepsy in Down syndrome” (LOMEDS) (Moller
et al., 2001). The electroclinical features of LOMEDS
are massive myoclonic jerks on awakening and
generalised tonic-clonic seizures, with generalised
polyspikes/spikes and waves on EEG and progressive
dementia, usually preceding epilepsy onset (Crespel
et al., 2007; Menéndez, 2005). Recently, Ferlazzo et al.
described a group of DS patients with a peculiar type
of Lennox-Gastaut syndrome, characterised by late
onset and high incidence of reflex seizures (Ferlazzo
et al., 2009).

In this study, we examined the electroclinical findings,
epilepsy characteristics, relationship between seizure
onset and cognitive decline and response of seizures
to drug therapy in a cohort of patients with DS, evalu-
ated over a 14-year period at a single regional centre.
The accompanying video documents seizure semio-
logy in two patients.

Patients and methods

We retrospectively analysed all patients diagnosed
with DS and epilepsy, aged more than 18 vyears,
followed at our Centre between January 1995 and
December 2009. The clinical diagnosis of DS based
on typical somatic features was confirmed by cytoge-
netic analysis. Seizures were categorised according to
the proposed classification of epileptic seizures and
epilepsy by the Commission on Classification and Ter-
minology of the ILAE, 2001 (Engel, 2001).

Patients were seen at least twice a year, with video-EEG
polygraphic recording and neurological examination.
Video-EEG polygraphic recordings were performed
during wakefulness using a digital EEG System
(Micromed, Treviso). Scalp electrodes were posi-
tioned according to the international 10/20 system
with EMG electrodes for deltoid muscles. Neuro-
radiological and neuropsychological findings were
recorded when available. The presence and charac-
teristics of cognitive deterioration and behavioural
problems were screened through parental/caregiver
interview, focusing on the description of different
behavioural patterns, including frequency and rela-
tionship with seizure onset. At the onset of cognitive
deterioration, the patients were screened for other
medical conditions which could cause such decline

(e.g. thyroid dysfunction, metabolic disorders).
The information for each patient was tabulated with
demographic data and full details of epilepsy diagno-
sis, age at seizure onset, seizure type and frequency,
and parental/caregiver interviews were included,
together with antiepileptic drugs used and response
to treatment. Data obtained from video-EEG record-
ings, brain MRI or CT scans, and neuropsychological
findings were also included.

Results

We identified 22 adult patients with epilepsy and DS (11
males, 11 females) with a mean age of 46 years (range:
28-64 years). Complete evaluation of the patients
was not possible, as two were lost at follow-up and
two died.

The mean age at epilepsy onset was 36.8 years (range:
6-60 years). According to the proposed ILAE classifi-
cation (2001), 12 patients had generalised tonic-clonic
seizures, seven had focal seizures, and two had tonic
seizures, in one of them the tonic seizures were trig-
gered by sudden noise (reflex seizures). Nine patients
had myoclonic seizures, predominantly involving the
upper limbs, often occurring after awakening. Of
those who had myoclonic seizures, one patient had
eyelid myoclonia (see video sequence 1; figure 1).
Of the three patients who had myoclonic status epilep-
ticus, the status occurred at epilepsy onset in two
patients. In both of these subjects myoclonic status
epilepticus was easily controlled with i.v. valproate.
Nine of 22 patients had focal seizures and a tempo-
ral origin was identified in some patients. Nine were
classified as LOMEDS and in four patients the epilepsy
was unclassified. The mean age at epilepsy onset in
patients with LOMEDS was 50.2 years and in most of
them cognitive decline preceded any obvious seizure
onset by about 6-18 months (5/9 subjects) or occurred
at seizure onset (4/9 subjects).

In most subjects, cognitive deterioration was too
rapid for neuropsychological testing. When cognitive
evaluation could be performed, the presence of mem-
ory deficits, spatial-temporal disorientation and verbal
fluency impairment was detected. Parents and/or care-
givers also reported loss of previously achieved daily
abilities, mental slowing, behavioural disturbances
such as irritability, and increased stereotyped move-
ments.

Most of our patients were treated using monothe-
rapy: eight with valproate, five with levetiracetam, one
with phenobarbital, one with primidone and one with
phenytoin. Five patients were on polytherapy because
of drug resistance.

Neuroimaging (CT scan and/or MRI) was performed for
19 of 22 patients. Brain atrophy was found in seven sub-
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Figure 1. Diffuse polyspike waves related to eyelid myoclonia.

jects, associated with hydrocephalus in four, ischaemic
lesions in one and an arachnoidal cystin another. Basal
ganglia calcifications were detected in three subjects.
In eight patients the result was unremarkable.

In all patients, EEGs showed a slow and poorly orga-
nised background activity. This pattern is recognised
to be typical of subjects with DS. We observed progres-
sive slowing of the dominant background activity with
increasing age. Theta activity was predominant over
fronto-temporal regions in most patients (figure 2).
In all except one patient with LOMEDS, bilateral
polyspike-wave discharges were recorded (figure 3),
mostly associated with myoclonic jerks in upper limbs
(see video sequences 2 and 3; figure 4). The main clini-
cal, EEG and neuroradiological findings of the patients
are described in table 1.

Discussion

Inrecentdecades, people with DS have lived for longer
and this may be ascribed to improvements in medi-
cal care (Glasson et al., 2002). For this reason, clinical
complications in adult patients with DS are becoming
much more frequent.

In our sample of adult patients with DS, two main
groups of epilepsy syndromes were identified: focal
epilepsy, with a prevalent onset in adolescence or
young adulthood, and LOMEDS, with a typical onset
after the fifth decade (in five patients the onset
was in the fifth decade and in four in the sixth
decade). Regarding the patients with DS and focal

epilepsy, the mean age of epilepsy onset was 25.7 years.
In all except two, epilepsy onset occurred at a young
age. In this group of patients, epilepsy was some-
times drug-resistant and continued lifelong without
any clear cognitive decline. No particular neuroradi-
ological picture was evident in this group of patients.
Recently, Ferlazzo et al. (2009) described a peculiar pre-
sentation of Lennox-Gastaut syndrome in DS. In our
sample, two patients had tonic seizures, but none of
them were diagnosed with Lennox-Gastaut syndrome
since the complete syndromic features, including mul-
tiple seizure types, characteristic EEG pattern and
behavioural disturbances, were not evident.

Since the first description of LOMEDS, characterised
by myoclonic epilepsy associated with dementia with
onset during or after the fifth decade in DS (Genton
and Paglia, 1994), few patients with this peculiar syn-
drome have been described in small case series
(Moller et al., 2001; De Simone et al., 2006; Larner,
2007; Genton, 2007; Crespel et al., 2007). In our group
of adult patients with DS and epilepsy, nine subjects
were shown to fulfill the criteria for the diagnosis of
LOMEDS, which represents, to our knowledge, the
largest reported cohort of patients to date.

With regard to the clinical characteristics of these
patients, we observed that the cognitive decline pre-
ceded any obvious seizure onset by about 6-18 months
or occurred at seizure onset in most cases. As already
reported (Deb et al, 2007), the early symptoms of
dementia in DS patients may be difficult to recognize
and the caregivers often have a crucial role in detect-
ing the primary behavioural changes presented in the

Epileptic Disord, Vol. 13, No. 2, June 2011

127



A. Vignoli, et al.

SdO
dn-mojjo4 A31'D11DAD Sds
11507 dN 1Hd ‘Z4D ‘Wid ‘3 [enled 21D k4 o i u
el3ued |eseq
JO uonEedIID[ed
|elaje|ig dN ATl ' [eled 21D VA4 114 W LL
aulpPap (squu
aAnugod 1addn) syuaf
pue swajqoid JIUODOAW
inolAeyag dN  Auanoe punoidsoeq mojs VdA 74D SAINWOIT1 210 144 Ly i 0L
snjeydadoipAy
‘Aydouye (squui
auipap |ea1400qgns sonem-ay1dsAjod WdL 1addn) syual
aaudon -001110D)  ‘ANANOR PUNOISNIRG MOIS  +ZND+ATT SAINWOI1 JIUOOAW (44 %14 W 6
dN  Auanoe punoidsoeq mojs AT VdA J [ehled SdOS 0¢ & W 8
Auanoe jewsAxosed
el3ued |eseq Mmo|s [esodway-ojuoly
jo uoneoydE)  ‘AjAIdE punoidsoeq mojs D11+4d AI1'Z4D ' |ened SdOS 9L Ly E| VA
AlAnoe
MoO]s [esd]e|lq [edodwa] (eluoppoAw
‘anem-ay1dsAjod sp11oA3) 1S
dN pue arem-ox1ds :35 VdA payissepun 21D LE (14 E| 9
Auanoe jewsAxosed
MO|S J0LIR)UE [eIR)E[Iq PUB AJT‘WdL ‘DAD
dN AjAioe pnoadxoeq mo|s  VdA+z4D ‘Wid ‘D11 ‘dd J [elled 210 9 8¢ W S
dN dN Wid dad 1 [eled SdS Ll €€ E| 14
401 ‘Wdl ZS X939y
anem-ay1dsAjod ‘01191 ‘DOAD ZS DIUO|
dN pue arem-ax1ds  D1+79D ‘24D ‘VdA J [enled 210 Sl L€ W €
(sudis
dN dN VdA q [elHed lojow) SdS 4" 6¢ E| 4
dn-moj|oy T
181507 AyAnoe punoidxoeq mojs ad VdA  panisseppun d1UOPOAW 6L 8z WL
(S1h)  (SIA)
dn-mojjo4 ¥ AW/LD D33 4] Judun) 1] snoiAdig sisouSeiq adA)yzg jasuQ a8y  19puan s)d

-a|dwres ay) Jo sansualdeIRYD [BDIUND °L dJqelL

Epileptic Disord, Vol. 13, No. 2, June 2011

128



Down syndrome and epilepsy in adults

'snondajida snjeys :35

‘ainzias |ened pazijesaual Alepuodas 54N ‘aunzias [ended xojdwod :§dD ‘einzias [eied ajdwis :G4S ‘94nzids djUO|D-d1U0Y pazijesaudd 1D ‘Juswieal) 0} SDUR)SISAI 1Y

uoIsa| Jej|9galad sonem-a3j1dsAjod asnyip S113e
sulpsp asuapodAy 1ySu ‘AyiAnoe eyjap esodwal-ojuody SNUODOAW
aAnugoD ‘Aydone [eigase)  [eadle|Iq ANAlDE pUNOIS)ORG MOIS  VdA+Ad SaIwol 7s d1uo| 09 9 1 @
paseadsQg Auanoe punoidoeq mojs payissepun 21D s 65 W LT
3S DIUO|DOAW
o1D
(Surtuademe
aulpap sonem-ay1dsAjod uo) syal
aAnIu30) Aydone [eiqaia)  asnyip Auanoe punoadyoeq mojs VdA SAIWOT1 d1UOPOAW 89 69 i 0¢
1sAD prouydele [ejuo.y
1y3u ‘snjeydadsolpAy
aulpsp ‘Aydouye |eanniodqns
aAnudo) pue [ed10D Auanoe e1ay 1Sy VdA ‘3 [enJed SdD zs 95 W 6L
syl
Aydoue eorpaooqns JIUODOAW
pue |ed1100 ‘erj3ued sanem-a3[1ds asnyip SdDS
¥ eseq Jo uoneoyd[ed  [esdle|iq AANde punoidioeq mo|s AT DI1°Z9D SAIWOI SdS 4 14 W 8L
aulpap sanem-a3(1ds asnyip
aAnIu30) dN ‘onem-ay1ds [esaye|iq [esodwa) AT1 VdA  SAIWOT 21D €S €S i /1
snjeydadoipAH AyAnoe punoidydeq mojs VdA payissepun 21D 0s 0s W 9L
sanem-ay1dsAjod
auipap asnyip ‘Auanoe jewsAxosed
aAnIu30) Aydoune [eigata) MO[s ‘AIANDE puoiddOeq MO|S VdA Z4D SAIwo1 3S ‘21D Ly 6t W SL
paseasa( sy4al
aulpap sonem-a1dsAjod asnyyip ‘mojs JIUODOAW
aAnIu30) [eyuoly A)iANDE puNoIdOeq MO|S VdA dd SAIwoil 21D 14 6t i 7l
SuoIsa|
d1WwaydsioIdIw (Sutuademe
suipsp ardnnw sonem-ay(1dsAjod asnyip ‘Ananoe uo) syal
aAnugo)D ‘Aydousye jeonnio)  ewsAxoted mojs [esodway-0juoi] ATl ZND  SAIwol JIUODOAW /b o 1 €
(s1A) (s1h)
dn-mojo4 ¥ RNW/LD D33 iLjuaun) 1] snoiAdlg sisouSeiq adA) zg jasuQ ady 19puan syd

(ponunuo)) *1 ajqer

129

Epileptic Disord, Vol. 13, No. 2, June 2011



A. Vignoli, et al. ‘

Fp2 F4.

Facs

caps

P4 02

Fp2F8.

T4

T4T6

1602

F2Cz

($1

Fp1 F3.

Fc3

c3p3

P01

Fp1 F7

T3

315

1501

PBO2+ pBO2-

e A G P e R R Rt

R s ey
AN 0 PNV e AN et At e

: A MMW
Y VA P Y ST S PO P
wsosh iAol st s P WWANN”WMM;\W'AM/WWMW

s S b At \ N NSNS N AN s P P AN Sl s ol st a8

A At s A PN A g N PN AR P oM it AP oot

Non Presente.

PP 46 yrs 100 pV/cm 20 sec

Figure 2. Slow background activity with sharp-and-slow waves with frontal predominance.
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Figure 3. Diffuse slow activity with generalised polyspike waves in a patient with LOMEDS.

patients. It is noteworthy that the most frequent signs
of dementia reported by the caregivers in our sam-
ple were loss of previously achieved daily abilities,
mental slowing, and behavioural disturbance such as
irritability and increased stereotyped movements. The
clinicians should regard such early symptoms with sus-
picion and ask for further investigations with video

polygraphic EEG recording and neuroradiological eva-
luation in order to diagnose LOMEDS.

The electroclinical pattern of LOMEDS was found in
all patients and was characterised by slow background
activity and diffuse spike waves or polyspike waves.
In a few cases, it was possible to record myoclo-
nias, mainly involving upper limbs. Neuroradiological
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Figure 4. Myoclonic seizure induced by intermittent light stimulation in a patient with LOMEDS.

investigations in patients with LOMEDS showed only

Legends for video sequences
cerebral atrophy, probably related to senility. As pre- 8 qu

viously reported (De Simone et al., 2006) and also in Video sequence 1

our experience, antiepileptic treatment with valproate Video-EEG recording (EEG is not presented)
or levetiracetam can promptly control myoclonic and obtaiped after a generalised tonic-clopic seizure in
generalised tonic-clonic seizures in these patients. a patient aged 39 years. Several eyelid myoclonia

were recorded lasting 3-4 seconds, related to diffuse

It is well known that the clinical picture of cognitive .
polyspike waves.

decline in DS is very similar to that of dementia in

classic Alzheimer disease, although onset is earlier in Video sequence 2

DS. Neurophysiological analysis of myoclonus in DS Video-EEG recording of a 45-year-old patient pre-
showed the same characteristics present in Alzheimer senting recurring myoclonic jerks involving both
disease (Wilkins et al., 1984), as did the neuropatholo- arms.

gical examination performed in a few cases. However,
the incidence of epileptic seizures and myoclonus in
DS patients is about eight times greater than that in
Alzheimer patients (Evenhuis, 1990).

Itis important to recognize the specific electroclinical
pattern of LOMEDS in order to start early treatmentand References
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