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Abstract

Non-convulsive seizures (NCSs) are highly treatable, but appropriate management is usually

delayed because of inaccurate diagnoses as a result of variable clinical presentations, including

an altered mental state. It is difficult to detect NCSs in patients with dementia. We report a case

of NCS superimposed on cognitive decline caused by Alzheimer’s dementia. The patient’s history

was carefully recorded. An electroencephalogram was recorded with sphenoidal electrodes,

which showed epileptiform discharges in the right mesial temporal lobe and focal, sharply con-

toured, slow wave activity in the left fronto-temporal area, suggesting an epileptic origin con-

tributing to the patient’s cognitive decline. After treatment with antiepileptic drugs, the patient’s

cognitive functioning gradually improved. An accurate diagnosis of NCS relies on performing a

detailed inventory of a patient’s history, thorough physical and neurological examinations, and

electroencephalogram recordings. In patients with cognitive decline, testing for NCS should

always be included in the differential diagnosis of cognitive impairment, even in the case of

dementia. Early administration of antiepileptic drug therapy is the mainstay treatment for revers-

ing the condition and for preventing prolonged insults from neurological sequelae.
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Introduction

Dementia is a clinical syndrome, usually of

a chronic or progressive nature, in which

deterioration in cognitive functioning

occurs beyond that expected as a result of

normal aging. This mental health condition

can affect memory, thinking, orientation,
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comprehension, calculation, learning capac-
ity, language, and judgement.1 In contrast,
epilepsy is characterized by recurrent seiz-
ures as a result of excessive electrical dis-
charges in a group of brain cells. It is
important to note that several factors con-
tribute to cognitive impairment in patients
with epilepsy, including trait-dependent fac-
tors, such as the type of epilepsy and the
presence of structural brain damage, as
well as state-dependent factors, such as
interictal epileptiform discharges recorded
by electroencephalography (EEG).

It has recently been reported that
patients with dementia are at higher risk
of generalized or focal seizures than
patients without dementia.2 Patients who
experience non-convulsive seizures (NCSs)
more often than other types of seizures fre-
quently present with cognitive decline, and
the diagnosis of NCS is usually delayed
because of its variable clinical presenta-
tions.3 Such seizures can co-exist with
dementia and may either precede or follow
its onset,4,5 which is suggestive of a proba-
ble bidirectional relationship between sei-
zure activity and dementia.6 Furthermore,
a recent study showed that epileptiform
abnormalities on EEG are common in
Alzheimer’s disease (AD),7 but they are
not all equivalent. In this study, we report
the case of a patient with NCSs superim-
posed on dementia. In patients with cogni-
tive decline, testing for NCSs should always
be included in the differential diagnosis of
cognitive impairment, even in the case of
dementia.

Case report

The patient provided verbal informed con-
sent for this case report to be published,
and the reporting of this study conforms
to the CARE guidelines.8 Institutional
review board approval was not required
for a descriptive study of a single case.
A 62-year-old man with underlying

hypertension was admitted to the
Neurology Department of National Cheng
Kung University Hospital to investigate
memory impairment and topographic dis-
orientation that had persisted for approxi-
mately 1 year. A bedside neurological
examination yielded unremarkable results,
with the exception of elevated cortical func-
tioning. Both the Mini-Mental State
Examination (MMSE) and the Cognitive
Abilities Screening Instrument (CASI)
showed abnormalities in cognitive function-
ing. The total MMSE score was 25/30,
and that of the CASI was 80/100 (remote
memory¼ 10/10; recent memory¼ 11/12;
attention¼ 6/8; mental manipulation¼
5/10; orientation¼ 18/18; abstract thinking¼
7/12; language¼ 10/10; drawing¼ 8/10; and
verbal fluency¼ 5/10). Finally, the initial
awake EEG results were essentially normal,
and magnetic resonance imaging of the brain
showed changes to the non-specific white
matter in the bilateral periventricular regions.

Following the initial examination, the
patient was diagnosed with probable AD
with or without vascular dementia, and
drugs were prescribed (10mg of Aricept
and 20mg of nicergoline per day). During
a follow-up examination at our dementia
outpatient clinic, one episode of confusion
and vacant staring followed by post-event
amnesia were reported by the patient’s
daughter. In addition, two episodes of
sudden “dullness” during conversation last-
ing for 10 minutes accompanied with a non-
sensical smile and delayed and incoherent
responses had been observed in previous
months. Further investigations were then
scheduled. EEG with sphenoidal electrodes
showed paroxysmal spikes and sharpish
waves over the right mesial temporal lobe
and sharply contoured theta waves over the
left temporal lobe (See Figure 1a and b).
A diagnosis of dementia with epileptiform
discharges was then recorded, with the
manifestation of NCSs. Interictal single-
photon emission computed tomography
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revealed mild hypoperfusion in the bilateral

temporoparietal areas.
On the basis of the clinical presentation

of this patient and the epileptiform dis-

charges recorded on EEG, an epileptic

origin of the NCSs was suspected. An initial

dose of 300mg per day of oxcarbazepine

(Trileptal, 300mg/tablet), to be taken

orally, was prescribed, followed by a main-

tenance dose of 600mg per day. The fre-

quency of the patient’s seizure events

decreased substantially, but he developed

hyponatremia, with blood sodium levels of

128mEq2/L, 1 month later. The use of

oxcarbazepine was maintained, but at a

reduced dose of 300mg per day, and we

added 2mg of perampanel at bedtime,

which was later increased to 4mg following

titration because of the epileptiform dis-

charges and his poor sleep maintenance.

Afterwards, he exhibited significant memory

improvements, and no additional similar

events were reported 1 month later. Follow-

up EEG was performed 3 months after the

addition of perampanel, which revealed only

a few small, sharply contoured waves in

the left temporal area. Six months later,

follow-up MMSE and CASI assessments

produced total scores of 26/30 and 84/

100, respectively. The CASI score was as

follows: remote memory¼ 10/10; recent

memory¼ 10/12; attention¼ 7/8; mental

manipulation¼ 6/10; orientation¼ 16/18;

abstract thinking¼ 8/12; language¼ 10/10;

Figure 1. (a) Electroencephalogram with sphenoidal electrodes in a common average referential montage
showed paroxysmal spikes and sharply contoured wave activity over the right mesial temporal region and
focal, sharply contoured theta waves over the left temporal area. (b) The Laplacian montage showed high
amplitude localized spikes at F8 and T4 and low to medium amplitude localized sharp waves at F7 and T3.
AVG: average; EKG: electrocardiography; LPL: Laplacian.
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drawing¼ 10/10; and verbal fluency¼ 7/10.
These scores show a mild improvement in
cognitive performance (see Figure 2). At
the time of this follow-up cognitive evalua-
tion, no further seizure events similar to
those that prompted this treatment course
had been observed.

Discussion

NCSs typically involve an absence of major
motor symptoms (such as involuntary
tonic-clonic movements of the limbs) and
have a diverse spectrum of clinical presen-
tations, including an altered mental state,
changes in behavior, subtle motor signs,
speech disturbances, autonomic dysfunc-
tion, and changes in the sensorium.3

Among these symptoms, NCS-related
behavioral changes typically occur in the
form of a paroxysmal event accompanied
by an altered sensorium,5 as observed in
our case study. This type of seizure event
has been found to resemble transient

global amnesia, and therefore, subtle inter-
ictal autobiographical memory loss may be
observed.9,10 In addition, a patient present-
ing with insidious onset of cognitive decline
may actually be suffering from temporal
lobe epilepsy, which thus mimics demen-
tia.11,12 In this specific situation, EEG is
the key to confirming the diagnosis.
Therefore, in the case under consideration
in the present study, NCS was diagnosed
through a detailed recording of the patient’s
medical history, physical and neurological
examinations, and the use of EEG with
sphenoidal electrodes.

Patients with mild to moderate AD have
been reported to have an 8% to 18% inci-
dence rate of seizures.13 AD not only leads
to an increased risk of developing epilep-
sy,14 but a recent study revealed that
patients with AD also show significantly
greater subclinical epileptiform activity.15

Furthermore, it has also been reported
that up to 42% of patients with AD moni-
tored using overnight video-EEG showed

Figure 2. Follow-up Mini-Mental State Examination (MMSE) and Cognitive Abilities Screening Instrument
(CASI) assessments showed improvements in cognitive performance scores after antiepileptic drug therapy.
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evidence of epileptiform activity.16 In our
opinion, epileptiform activity recorded by
EEG is suggestive of neuronal hyperexcit-
ability, which is consistent with the findings
of the present case.

Cognitive impairment is an important
issue in patients with epilepsy because mul-
tiple factors contribute to their cognitive
performance.1,17 Although several models
predict cognitive worsening in patients with
epilepsy,15 we have previously reported that
patients with cryptogenic epilepsy exhibiting
declines in cognitive performance showed
significant improvements in performance
after adequate antiepileptic drug (AED)
treatment. This finding suggests that AED
treatments may be helpful in improving cog-
nitive impairment in patients with crypto-
genic epilepsy.18 Despite the higher risk of
developing epilepsy associated with AD
and other forms of dementia,19–20 the excel-
lent response of seizure activity to AEDs
supports this conclusion.21

The clinical course of neurodegenerative
diseases such as dementia generally progresses
slowly, requiring regular follow-up evaluations
at neurology outpatient departments, includ-
ing laboratory workups, cognitive assess-
ments, and imaging studies. Patients with
dementia complicated with epileptic seizures
require increased attention and medical care
because unexpected injuries may occur
during motor seizures or NCSs,22 which may
impair awareness and arousal. Furthermore,
the existence of epileptic seizures increases
the long-term burden on caregivers.

In conclusion, our case study showed
that NCSs can occur in patients with
dementia. The early identification of NCS
relies on performing a detailed inventory of
a patient’s history, thorough physical and
neurological examinations, and EEG
recordings. Furthermore, the timely admin-
istration of AED therapy may improve the
prognosis by minimizing epileptiform dis-
charges and their associated cognitive
impairment. Finally, teaching caregivers

how to detect subtle abnormalities in a

patient is as important as relying solely on

the professional observations of a well-

trained medical staff.
This case report was presented at the

Annual Meeting of the Taiwan Neurological

Society in 2019.
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