
Epilepsy and dementia are common 
neurological disorders. Their inci-

dence and prevalence rise significantly in 
people over the age of 65 years [1]. Many 
studies have shown a bidirectional rela-
tionship between epilepsy and dementia. 
Two recent longitudinal prospective stud-
ies report a twofold to threefold increase 
in the incidence of dementia among pa-
tients with epilepsy compared to controls, 
and a similar increase in the risk of epilep-
sy among patients with dementia [2].

It is estimated that neurodegenerative 
dementias account for 5–10% of cases of 
epilepsy in older adults. The rates of ep-
ilepsy among patients with Alzheimer's 
disease (AD) are exceptionally high, 
ranging from 10–22% and up to 64% of 
patients in some cohorts, with clinical 
seizures being more common in patients 
with an early-onset AD [1,3]. In a series 
of patients with AD who underwent a 
24-hour video EEG monitoring, 42% of 
patients had epileptiform discharges [3].

The pathophysiology of this relation-
ship is beginning to be understood, with 
recent animal and human studies sug-

be involved in a shared pathway involv-
ing epilepsy and cognitive decline, par-
ticularly in the context of AD [2]. 

In a literature review, we did not find 
any studies assessing the direct impact of 
seizures originating from the frontal lobe 
on the cognitive and behavioral function 
of people with dementia.

To shed more light on this important 
subject, we report two cases of patients 
diagnosed with dementia who showed 
a remarkable improvement in cognitive 
and behavioral functions after stopping 
their frontal seizures.

At the age of 67 years (2012), DYS first 
experienced memory impairment and 
behavioral changes. His wife described 
him as more irritable, temperamental, 
and moody. Night sleep became restless, 
sometimes accompanied by repeated vi-
olent motions, shouting, and excessive 
sweating. DYS lost 8 kg of weight and 
also lost his sense of smell.

Sensorimotor neurological examina-
tion was normal. On Mini–Mental State 
Examination (MMSE), he scored 28/30 
points. Magnetic resonance imaging 
(MRI) of the head revealed mild cortical 
atrophy and periventricular leukoma-
lacia consistent with microangiopathy. 
One year later, DYS started experiencing 
word-finding difficulties.

On the Montreal Cognitive Assess-
ment (MoCA test), he scored 22/30 points 
with delayed recall impairment. We diag-

nosed DYS with amnestic minimal cog-
nitive impairment m/p of the Alzheimer's 
type and prescribed Rivastigmin. 

Psychiatric evaluation diagnosed him 
with adjustment disorder and mild de-
pression. Escitalopram was prescribed. 
Complete laboratory workup was normal. 
Cerebrospinal fluid (CSF) Tau protein con-
centration was 324 pg/ml. Routine awake 
electroencephalogram was normal. Brain 
HMPAO-SPECT revealed decreased right 
frontotemporal hypoperfusion [Figure 1A]. 

Three months following Rivastigmin 
initiation, DYS experienced a tonic-clonic 
seizure. Assuming the seizure was related 
to Rivastigmin, we stopped the treatment. 

The cognitive functions deteriorated 
minimally during the following three 
years (MoCA 24/30, 23/30, 21/30). DYS 
could still lead an independent life, yet 
he became more apathetic and irritability 
and violent sleep behavior worsened. Re-
peated head MRI did not reveal addition-
al abnormalities.

In 2017, DYS started experiencing 
paroxysmal daily episodes of speech ar-
rest, staring, and involuntary movements 
of hands. Repeated electroencephalogram 
was normal. At this stage DYS needed help 
in most activities of daily living (ADL). 

Long-term video electroencephalogram 
monitoring (LTVEM) depicted a hypermo-
tor nocturnal seizure arising from the right 
frontal lobe [Figure 1B, Figure 1C]. Fol-
lowing treatment with phenytoin, the sei-
zure activity completely stopped, followed 
by a significant behavioral improvement. 



DYS returned to most of his basic ADLs. 
He is now busy with garden work, reads 
the newspaper, and has returned to his 
old hobbies and interests. He has gained 
weight over the past 2 months, between 
5–6 kg. On a follow-up evaluation, he 
scored 24/30 points on the MoCA test. The 
sense of smell returned to function. 

At the age of 64 years, FA attended our clin-
ic due to a 2-year history of depressed mood, 
loss of sense of smell, and memory deterio-
ration. His wife reported nocturnal events of 
screaming and violent movements. General 
and neurological evaluations were unevent-
ful. On MMSE, he scored 26/30 points, 
and on MoCA 20/30 points. Full laboratory 
workup was normal. CSF Tau protein con-
centration was 1070 pg/ml. Brain MRI re-
vealed mild cortical atrophy.

FA was diagnosed with dementia, and 
a treatment trial with Rivastigmin was 
initiated. FA experienced behavioral de-
terioration, apathy, loss of interest, and 
excessive alcohol consumption during 
the following year.

LTVEM conducted at another hospital 
did not show epileptic discharges during 
the nocturnal events, and FA was diagnosed 
with rapid eye movement sleep behavior 
disorder. Since the events continued, the 
patient was referred to our epilepsy center.

Considering the type of events: solely 
nocturnal, short duration, violent motor se-
miology, and occurring in clusters, our ep-
ileptologist suspected hypermotor seizures 
and initiated treatment with Lamotrigine 
50 mg twice a day. Within one week, the 
seizures stopped altogether, and FAs be-
havior improved remarkably. He regained 
his interest in the house and economic 
affairs. His wife mentioned that it seems 
like he seemed, “almost normal, without 
dementia." MoCA score did not change. 

People with dementia are at increased risk 
of presenting with seizures, and seizures are 
frequently associated with cognitive deterio-
ration, which may worsen if untreated [2,3]. 



We described two patients with cog-
nitive-behavioral deterioration and ab-
normal sleep behaviors associated with 
documented sleep-related hypermotor 
seizures arising from the right frontal 
lobe in one subject and significant nor-
malization of behavior following an-
ti-seizures monotherapy in both subjects.

Hypermotor seizures often occur in 
frontal lobe epilepsy and consist of com-
plex movements involving proximal seg-
ments of the limbs and trunk that appear 
violent and inappropriate for the situation 
[4]. Our report demonstrates that in patients 
with dementia, hypermotor seizures can be 
mistakenly misdiagnosed as parasomnias.

The risks factors for seizures in the 
context of dementia are multiple. They 
include complications related to poor 
compliance with treatment, drug-related 
side effects, high rates of cerebrovas-
cular disease, falls and accidents, and 
Alzheimer-related pathologies, namely 
beta-amyloid and Tau deposits [2,3].

Cognitive dysfunctions in patients 
with epilepsy are prevalent as well. The 
most often reported deficits include im-
pairments in memory, executive func-
tions, and attention [5].

Epilepsy and AD share common risk 
factors, including a high rate of cerebro-
vascular disease and correlated risk fac-
tors. They also share common pathologies 
such as coexisting tau and amyloid-beta 
deposits. In both entities stopping sei-

zures can ameliorate cognitive functions 
[2,3]. Previous reports suggest that in AD 
patients with co-morbid seizures, there is 
improvement in MMSE approximately 
one year following the institution of anti-
seizure medications (ASM) [3].

Patients with focal epilepsy frequently 
exhibit an interictal functional deficit zone 
(FDZ), manifesting as cognitive or sen-
sorimotor impairment. Studies of frontal 
lobe epilepsy report FDZ associated with 
a decline in motor programming, coordi-
nation, impaired response inhibition, and 
executive functions. During epilepsy sur-
gery the epileptogenic zone and part of the 
FDZ are removed. Hence, following epi-
lepsy surgery FDZ shows some improve-
ment. Improvement is partially attributed 
to ASM withdrawal but also to seizure 
cessation. It is important to note that since 
there is some removal of the FDZ there 
could be no FDZ normalization [4].

Theoretically, the behavioral disrup-
tion in our patients can be attributed to 
a frontal continuous interictal state or to 
a postictal state. It may reflect the loss of 
function due to frontal tissue pathology. 
It is impossible, of course, to differentiate 
between these conditions clinically. 

Our patients were successfully treat-
ed with one ASM, resulting in total ces-
sation of seizures. Hence, we have the 
unique opportunity to observe the direct 
implication of the hypermotor seizures 
on cognition and behavior. 

Seizures should be suspected and evaluat-
ed in patients with dementia, particularly 
in cases with unusual cognitive or behav-
ioral manifestations. We believe that the 
sooner epilepsy co-morbidity in patients 
with dementia is recognized and treated, 
the more significant the impact on cogni-
tion. We can assume that hypermotor sei-
zures in patients with dementia can sub-
stantially impact behavioral and cognitive 
function during the interictal state.

As the effectiveness of a two-dose messenger RNA 
(mRNA) severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) vaccine regimen decreases with time, a 
third dose has been recommended. Lustig and colleagues 
from Sheba Hospital assessed immunogenicity, vaccine 
effectiveness, and safety of the third BNT162b2 vaccine 
dose in a prospective cohort study of 12,413 healthcare 
workers (HCWs). Anti-RBD immunoglobulin G (IgG) levels 
were increased 1.7-fold after a third dose compared to after 
just the second dose. Increased avidity from 61.1% (95% 
confidence interval [95%CI] 56.1–66.7) to 96.3% (95%CI 

94.2–98.5) resulted in a 6.1-fold increase in neutralization 
titer. Peri-infection humoral markers of 13 third-dose Delta 
variant of concern (VOC) breakthrough cases were lower 
compared with 52 matched controls. Vaccine effectiveness 
of the third dose relative to two doses was 85.6% (95% 
CI, 79.2–90.1). No serious adverse effects were reported. 
These results suggest that the third dose is superior to the 
second dose in both quantity and quality of IgG antibodies 
and safely boosts protection from infection.


