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ABSTRACT – It is well known that both falls and epileptic seizures are very
frequent and harmful in the elderly. Moreover, although seizures may cause
falls, their relationship is poorly documented in this population. We report
four women (mean age: 84.5 years) who presented falls with: late-onset
focal seizures of possible parietal (Case 1) or frontal localisation (Case 2),
early onset with late aggravation of juvenile myoclonic epilepsy (Case 3),
and generalised situation-related myoclonic seizures (Case 4). Falls were
presumably associated with tonic posturing of left (Case 1) or right (Case 2)
hemibody, to bilateral and massive myoclonic jerks (Cases 3 and 4) with a
loss of consciousness (Case 3). The diagnosis of seizures was difficult and
routine EEG was unremarkable in Cases 1 and 2, requiring video-EEG mon-
itoring to capture the clinical events. Adequate treatment offered recovery
from seizures and falls in all patients. Other mechanisms of seizure-induced
falls in older patients and their management are discussed. In conclusion,

ure types and appear to be underes-
diagnosis in the elderly. Recognizing
in geriatric practice, as it facilitates

epileptic drug, age

been studied in children and young
epileptic patients (Russell-Jones and
Shorvon, 1989; Nakken and Lossius,
falls may be caused by different seiz
timated due to difficulties in seizure
falls related to seizures is important
adequate management.
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Falls are a major problem in the
elderly and a significant source
of morbidity (Tinetti et al., 2006).
pileptic Disord, Vol. 17, No. 3, September 2015 287
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Their aetiologies are often multi-
ple in this population (Huang et
al., 2012). Thus, a good understand-
ing of these aetiologies is crucial
to plan adequate preventive actions.
Although falls and injuries due to
epileptic seizures have abundantly

1993; Buck et al., 1997; Neufeld et
al., 1999; Lawn et al., 2004; Nguyen
and Téllez Zenteno, 2009), little is
known in the older population. A
large cohort of epileptic patients
indicated an increased risk of hip
fracture with age and higher risk
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f any fracture among women aged 50 years or over
Souverein et al., 2005). Convulsion/epilepsy is one of
he independent predictors of a diagnosis of unin-
entional fall in the elderly (Guse and Porinsky, 2003).
eizure-related injuries mostly result from falls and are
ften attributed to generalised tonic-clonic seizures

GTCS) in younger people (Buck et al., 1997, Neufeld et
l., 1999) or in the elderly (Lees, 2010). However, epilep-
ic seizures may not be restricted to GTCS (Nakken
nd Lossius, 1993; Neufeld et al., 1999), particularly
n the elderly in whom focal seizures are the most
revalent type of seizure (Stephen and Brodie, 2000).
uring a one-year period in our EEG laboratory for the
lderly, 38 four-hour video-EEG recordings were per-
ormed for 35 geriatric patients (mean age: 85.3 years;
ange: 74-96). Among five patients referred for falls,
pileptic seizures were captured in two. We added
wo other cases with falls in whom epileptic seizures
ere recorded during standard routine EEG. In total,
e report four older women (76, 78, 88 and 96 years)
ho exhibited falls induced by seizures and discuss

heir characteristics.

ase studies

ase 1

96-year-old woman suffered from cardio-vascular
isease, depression and cognitive impairment. She

ook mianserine, furosemide, amiodarone and war-
arine daily. She presented repetitive falls and loss
f autonomy. Comprehensive medical assessment
evealed a cardiac arrhythmia that was corrected but
alls persisted. Medical interview was difficult but she
nally mentioned some brief and painful sensations
f tightness in her left thigh. Neurological exami-
ation showed no focal signs. Brain MRI showed a
equela of left frontal ischaemic stroke. Biological tests
nd routine EEG were unremarkable. Two video-EEG
ecordings, lasting four hours each, documented 15
aroxysmal, stereotyped attacks, consisting of a sud-
en flexion of the neck and the left arm, leftward head

urn, left hemi-face contraction, and a painful sensa-
ion without loss of consciousness, lasting 13 seconds
n average. Just before the attack, the patient some-

imes violently wiggled her legs for a few seconds.
eing interrogated just after the attack, she explained

hat these movements were due to a violent tingling
ensation similar to electrical discharges in the foot
88

preading up into the legs. Although EEG signals exhib-
ted only movement artifacts, these recorded events
trongly suggested a focal epileptic origin from parietal
preading to frontal area. Levetiracetam was intro-
uced progressively up to 1,000 mg/day, resulting in
ecovery from seizures and falls. The follow-up period
as six months.

v
r

C

A
u

ase 2

n 88-year-old woman had a history of hypertension,
yslipidaemia, breast cancer treated without relapse,

eft thalamo-capsular lacuna, and cognitive impair-
ent. She took nicardipine, atorvastatine, acetylsali-

ylic acid, and omeprazole daily. She developed falls
nd loss of autonomy. Orthostatic hypotension was
orrected by the withdrawal of the anti-hypertension
rug. However, falls continued to occur and caused
ead injuries. Routine EEG and biological tests were
nremarkable. Brain MRI showed a sequela of left

halamo-capsular lacuna stroke and leukoaraiosis with
o recent lesion. Medical interview was difficult, but
he finally complained about a “strange mania” with
rief right arm contractions often spreading down into

he right leg. Four-hour video-EEG monitoring sessions
ecorded five stereotyped attacks, lasting three sec-
nds on average, with right arm tonic posturing, right
emiface contraction, followed by a milder contrac-

ion of the right leg, without loss of consciousness.
lthough EEG signals exhibited only movement arti-

acts, these recorded events strongly suggested a focal
eizure with left frontal origin. Levetiracetam was intro-
uced progressively up to 2,000 mg/day which stopped
eizures and falls. Control video-EEG monitoring did
ot detect any seizures. The follow-up period was
ix months.

ase 3

76-year-old woman suffered from epilepsy since the
ge of 20 and Parkinson’s disease. She took pheno-
arbital, amantadine, and L-dopa. She experienced a

ong quiescent period without seizures for years and
ad a normal life before seizure relapse at the age
f 74 and 76. The last relapse was severe, consist-

ng of massive, bilateral, sub-continuous myoclonic
erks, with loss of consciousness and falls. During
tandard routine EEG, ictal recording showed sub-
ontinuous discharges of rhythmic generalised spikes
r polyspikes and waves at around 3 Hz/sec, prominent
ver the anterior regions, accompanying myolonic

erks. Interictal EEG showed similar but briefer dis-
harges on a normal background activity without focal
bnormalities. Carbamazepine worsened seizures and
alls. Lamotrigine exacerbated myoclonias. Finally,
evetiracetam stopped seizures and falls. Early onset
f juvenile myoclonic epilepsy (JME) with late aggra-
Epileptic Disord, Vol. 17, No. 3, September 2015

ation was diagnosed. Other details of this case were
eported previously (Nguyen-Michel et al., 2009).

ase 4

78-year-old woman was hospitalised due to leg
lceration. She had hypertension treated by losartan
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igure 1. Ictal EEG recording of Case 4 showing repetitive bilate
nd falls (montage with average reference).

nd a head trauma two years previously with a left
rontal extradural haematoma which she had totally
ecovered from. During hospitalisation, depression
as diagnosed requiring antidepressant drug treat-
ent (citalopram at 20 mg/day). On the fifth day of

his treatment, she developed repetitive bilateral mas-
ive myoclonic jerks affecting the limbs without loss
f consciousness, making it impossible for her to keep
ny object in her hands and causing her to fall when
tanding. Neurological examination and cerebral CT
ere unremarkable. Biological testing showed mild
ypokalaemia with normal renal function. Standard
outine EEG showed repetitive bilateral discharges of
olyspikes accompanying myoclonic jerks, confirm-

ng the diagnosis of a generalised myoclonic status
figure 1). Citalopram was suspected to be the precip-
tating factor and was stopped. One dose of 500 mg
f levetiracetam was given which stopped myoclonic

erks three hours later. Control routine and 24-hour
EG were normal. The patient could walk normally
gain. Seizures did not relapse without any further
ntiepileptic drug (AED) treatment. The follow-up
eriod was six months.
pileptic Disord, Vol. 17, No. 3, September 2015

iscussion

lderly patients presented falls related to late-onset
ocal seizures of possible parietal (Case 1) or frontal
ocalisation (Case 2), early onset with late aggrava-

m
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o
m
w
t
2

1 sec

scharges of polyspikes (arrows) accompanying myoclonic jerks

ion of JME (Case 3), and generalised situation-related
yoclonic seizures (Case 4). The medical history
as difficult to reconstitute in these elderly patients

iving alone and presenting cognitive impairment.
n accurate description of subjective symptoms was
btained from interrogation immediately following
ttacks. Because of the multiple co-morbidities, other
auses of falls may have masked the diagnosis of
eizure (Cases 1 and 2) (Ali et al., 2007). The aetiologies
f seizures may be variable in these patients: vascular
nd degenerative disorders (Cases 1 and 2), precipi-
ating factors such as anti-depressant use (Case 4), or
diopathic epilepsy (Case 3). Routine EEG, although

ith 30 electrodes, was not useful in Cases 1 and 2
hat required video-EEG monitoring to capture clini-
al events. Adequate treatment offered recovery from
oth seizures and falls in all patients.
s mentioned above, there are very few studies that
re devoted to seizure-related falls in older people.
et, epileptic seizures are most prevalent in later life
Stephen and Brodie, 2000) and falls constitute a lead-
ng cause of injuries among the elderly (Huang et al.,
012). Moreover, it is not clear which seizure types
289

ay provoke falls and how this occurs in this pop-
lation. Due to a sudden combination of total loss
f consciousness and violent and diffuse tonic-clonic
otor symptoms, GTCS will systemically cause fall
hen the patient is standing. However, other seizure

ypes may also cause falls in the elderly (Ali et al.,
007; Lees, 2010; our present cases). The mechanisms
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ausing falls in the patients reported here include:
resumably tonic posturing of hemibody (focal pari-
tal or frontal seizures; Cases 1 and 2), bilateral
nd massive myoclonic jerks (generalised myoclonic
eizures; Cases 3 and 4), and loss of consciousness
Case 3). These paroxysmal motor symptoms may pro-
oke a sudden shift in the centre of gravity when
ffecting the upper trunk, a flexion or extension of
he legs, and loss of balance and falls ensue. Impair-

ent of consciousness may provoke falls due to a poor
nteraction of the patient with the environment and

loss of spatial orientation, in particular when the
atients are walking in an unsafe place. As both falls
nd seizures are frequent in the elderly, we may won-
er whether they simply co-existed in our patients.
owever, other possible causes of falls were evalu-

ted, yet the falls stopped only once seizures were
uccessfully controlled, suggesting a causal relation-
hip. Simple focal seizures are often not associated
ith injuries (Nakken and Lossius, 1993; Neufeld et

l., 1999). However, pre-existing impairment of mobil-
ty, poor balance, and poor protective reflexes may
acilitate falls in the elderly even during simple focal
eizures. Of note, our Case 2 presented falls with head
njuries although she had only brief and simple focal
eizures without GTCS.
eizures of temporal origin with autonomic symptoms
nd falls were reported in older individuals (Ghearing
t al., 2007). Autonomic symptoms may induce falls
ue to severe ictal bradycardia or vasoplegia via the
echanism of cerebral hypoperfusion.
hen seizures are the cause of falls, adequate treat-
ent of seizures is the most effective prevention of

alls. In Cases 1, 2 and 3 with true epilepsy, AEDs were
equired and led to a clear improvement of seizures
nd falls (Ali et al., 2007). In some cases, the use of
nadequate AEDs may worsen seizures in persistent
diopathic generalized epilepsy, and lamotrigine may
ggravate myoclonia (Case 3). Careful history-taking
f seizures and the presence of typical generalised
EG abnormalities lead to diagnosis (Nguyen-Michel
t al., 2009). In the case of situation-related seizures
Thomas et al., 1992) (Case 4), long-term AEDs are not
equired, but elimination of the precipitating factor is
equired to stop seizures and falls.
ide effects of AEDs may potentially cause falls (Huang
t al., 2012) and must be strictly supervised. Osteoporo-
90

is should be prevented since AED users are exposed
o a higher risk of osteoporosis, fall, and fracture (Shiek
hmad et al., 2012).

n conclusion, not only GTCS but also other seizure
ypes may be responsible for falls in the elderly.
ecognizing falls related to seizures is impor-

ant in geriatric practice, as it facilitates adequate

N
R
i
2

R
s
N

anagement. Further studies in large cohorts are
eeded to better characterize all seizure types that
ause falls in the elderly.

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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