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38Evaluation of Comorbid Epilepsy 
and Dementia

Kelly Coulehan and H. Allison Bender

�Introduction

Epilepsy and dementia are both commonly occur-
ring neurological disorders. In fact, these disor-
ders fall in the top four most common neurological 
illnesses, along with migraine and stroke [1]. 
Alzheimer’s disease (AD) is estimated to occur 
in over five million people across the USA [2] 
and epilepsy in just under three million individu-
als [1]. Overall prevalence rates for dementia 
more broadly are approximately 1–2% at age 
65 years and as high as 30% by age 85 [3]. For 
example, in individuals over 65  years of age, 
dementias account for up to 17% of epilepsies 
seen in the elderly [4]. Similarly, the highest inci-
dence of newly diagnosed epilepsy cases occurs 
over the age of 65 years [5]. The factors playing 
into their heightened co-occurrence in this age 
group are not well known. However, it is known 
that epilepsy in the elderly often presents differ-
ently than epilepsy in younger adults, and that 
symptoms of dementia can be exacerbated by sei-
zures. Due to the high prevalence rates of epilepsy 
and dementia, it is important for neuropsycholo-
gists to understand the bidirectional relationship 
between dementia and epilepsy.
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�Definition of Epilepsy and Seizures

Seizures can be defined as a strong surge of 
abnormal electrical activity causing an excessive 
discharge of neurons. This electrical abnormality 
results in a variety of clinical semiologies that are 
also accompanied by changes in electroencepha-
lography (EEG). Common seizure semiologies 
include motor abnormalities (e.g., automatisms, 
tonic-clonic movements, head deviation, eye 
deviation), behavioral arrest, reduced cognitive 
functions, and/or sensory perceptions (e.g., gas-
tric rising, tingling, ringing, changes in vision, 
taste, and smell). The underlying neuronal abnor-
mality that causes seizures is not fully under-
stood. However, seizures are most likely the 
results of 1) abnormal cellular membranes result-
ing in lowered firing thresholds and/or 2) an 
imbalance between excitatory and inhibitory 
neurotransmitters.

Epilepsy is broadly defined as a disorder of 
the brain characterized by a persistent predisposi-
tion to epileptic seizures [6]. More specifically, 
epilepsy is diagnosed when at least two unpro-
voked seizures occur more than 24  h apart. An 
unprovoked seizure is one that has no clear ante-
cedent cause. An epilepsy diagnosis can be 
given following one unprovoked seizure if the 
probability of further seizures is similar to the 
general recurrence risk after two unprovoked 
seizures (at least 60%) [6].
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Seizures can be characterized in a number of 
ways. Recently, the International League Against 
Epilepsy (ILAE) revamped the clinical definitions 
of seizures. Based on 2017 ILAE criteria [6, 7], 
there are three broad categories of seizures, which 
include generalized onset, focal onset, and 
unknown onset. Generalized onset seizures involve 
the whole brain at the outset of the seizure and can 
be further characterized by motor or nonmotor 
(i.e., absence) features. Focal onset seizures begin 
in a localized area of the brain and are further sub-
categorized as focal aware or focal impaired 
awareness seizures. Both aware and impaired 
awareness focal seizures can be categorized with a 
motor onset or a nonmotor onset. Additionally, 
focal onset seizures can generalize to involve the 
whole brain; these seizures are referred to as focal 
to bilateral tonic-clonic seizures. Patients can pres-
ent with multiple seizure types and seizure types 
can vary throughout the course of an individual’s 
epilepsy. Epilepsy type is categorized into four 
groups including focal, generalized, combined 
generalized and focal, and unknown. The term 
“pharmacoresponsive,” which suggests that sei-
zures are controlled by antiepileptic drugs (AEDs), 
is now to be used when appropriate.

�Epilepsy in Patients with Dementia

Cerebrovascular disease accounts for about one-
third of newly diagnosed cases of epilepsy in 
older adults [8]. Other common etiologies for 
new-onset epilepsy in elderly populations 
include: toxic and metabolic causes, dementia, 
and tumors [4] and, less likely, head injury, neu-
rological infection, or drug interactions [9–11]. 
That being said, approximately 12% of new-
onset seizures in elderly patients are attributed to 
degenerative disorders [8, 12, 13]. Seizures are 
most common in the advanced stages of AD [14], 
but early stage onset is also associated with 
increased risk of seizures [15–17]. Regardless of 
when in the disease process seizures occur, 
patients with dementia, particularly AD, have a 
five- to ten fold increase in risk of seizures [12]. 
It is estimated that between 10 and 22% of 
patients with AD will experience at least one sei-
zure [8, 16, 18, 19]. In individuals with dementia, 

characteristics associated with the disorder may 
interact with known etiologies of epilepsy. For 
example, preexisting dementia increases the risk 
of poststroke epilepsy, [20] and the use of acetyl-
cholinesterase inhibitors for treatment of AD has 
the potential to elicit increased neuronal hyperac-
tivity [21, 22].

Individuals with epilepsy are at an increased 
risk for developing dementia as an older adult. 
One potential reason for this increased risk is that 
individuals with chronic epilepsy exhibit medical 
factors that increase the risk of developing demen-
tia at a higher rate, including cardiovascular dis-
ease and increased inflammatory markers [23–25]. 
Inflammation in epilepsy is commonly attributed 
to the adverse effects of both seizures and antiepi-
lepsy drugs (AEDs) [26]. In AD, inflammation is 
thought to contribute to disease progression and 
severity [27]. As such, the onset of seizures in 
patients with AD has been associated with a faster 
progression of disease symptomology and func-
tional impairment [28, 29]. Specifically, epilepsy 
can result in a worsening of cognitive performance 
(particularly in language), a reduction in auton-
omy, a greater risk of injury, and a higher mortality 
rate among those with dementia [4, 28]. Volicer 
et al. (1995) found that 82% of dementia patients 
who suffered an initial seizure showed a sudden 
worsening of symptoms resulting in long-term 
care admission within 6  months of the seizure 
onset. However, such declines can be curbed with 
prompt, effective AED therapy and increased sei-
zure control [30, 31].

Age is a clear risk factor for the development 
of both epilepsy and dementia. The incidence and 
prevalence of epilepsy increase with age through-
out adulthood and are highest, approximately 
25%, in patients over 65  years [13, 32, 33]. 
Considering that 5% of people over the age of 65 
will develop dementia with incidence rates dou-
bling approximately every 4–5 years [2], there is 
a very large population of people comorbidly 
affected by epilepsy and dementia. Comorbidity 
may be due to the fact that hippocampal sclerosis 
(i.e., severe neuronal cell loss and gliosis) is com-
mon in both disorders [34]. Structural and 
neurochemical brain changes resulting from 
chronic epilepsy may negatively impact cogni-
tive function over time, making the brain of a 
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patient with epilepsy more susceptible to the 
development of dementia.

�Shared Neurobiological Substrates 
of Seizures and Dementia

The neuropathological processes underlying both 
seizures and dementia are likely to play a role in 
the increased comorbidity rates of these disor-
ders. However, the abnormal neurological mech-
anisms involved in each of these disorders are not 
fully understood. There is evidence to suggest 
that neuronal hyperexcitability, amyloid beta pro-
tein, and tau are contributing factors to the 
comorbidity of epilepsy and dementia.

Neuronal hyperexcitability is the primary pro-
cess underlying seizure occurrence. In demen-
tias, neuronal death that occurs in the context of 
degenerative disorders may offset the balance of 
inhibitory and excitatory neuronal functioning 
through selective loss of inhibitory neurons [35]. 
This imbalance ultimately leads to hyperexcit-
ability and seizure occurrence. However, mouse 
models of AD have demonstrated both a decrease 
and an increase of neuronal activity. Interestingly, 
the increased neuronal activity, or “hyperactive” 
neurons, was found exclusively near beta-
amyloid plaques [36, 37]. In fact, mouse models 
of AD revealed that high levels of amyloid beta 
protein are sufficient to elicit epileptiform activ-
ity even in early stages of AD and in the absence 
of overt neuronal loss [38]. Based on these mod-
els, there would appear to be an association 
between seizures and beta-amyloid plaques, a 
defining feature of dementia. In fact, amyloid 
beta protein was found to be elevated in surgi-
cally resected human temporal lobe tissue from 
patients with intractable epilepsy [39]. While 
amyloid beta appears to be a key factor in epi-
lepsy and dementia, the cause for increased levels 
of amyloid beta remains unknown.

Increased levels of unstable tau protein are also 
characteristic of dementia and lead to the develop-
ment of neurofibrillary tangles. Aggregates of tau 
are also found in patients with epilepsy and in 
experimental models of epilepsy [40]. Research 
has demonstrated that tau plays a role in the regu-
lation of network synchronization, i.e., the bal-

ance of inhibitory and excitatory neurons. Mouse 
models have shown that when levels of tau are 
experimentally decreased, neuronal hyperactivity 
is decreased, which normalizes the balance 
between excitatory and inhibitory neuronal activ-
ity [41]. A normalization of this balance effec-
tively increased the seizure threshold. However, 
in AD, where aggregations of tau are increased, a 
lowered seizure threshold would be expected. 
Consistent with this hypothesis, it is known that 
seizures are more common in patients with AD 
than in the general elderly population [16].

Although amyloid beta and tau appear to be 
likely contributors to susceptibility of seizures in 
those with AD, it is probable that there are mul-
tiple factors at play. In particular, comorbid vas-
cular lesions, the apolipoprotein E (APOE) ε4 
allele, and excessive neuronal cell loss in hippo-
campal and parietal cortices may also be factors 
involved in increased seizure occurrence in AD 
[8, 35, 42]. However, understanding the associa-
tions between amyloid beta, tau, and neuronal 
hyperexcitability lays the groundwork for the 
development of interventions aimed at these 
areas of the disease process and provides insight 
into the comorbidity of epilepsy and dementia.

�Diagnostic Decision–Making 
in Patients with Seizures 
and Dementia

Epilepsy and dementia share common characteris-
tics of cognitive decline and altered mental status 
which can mask the presence of the other disorder 
and lead to misdiagnoses; hence, the incidence of 
epilepsy in older patients may be two to three 
times higher than reported throughout the extant 
literature [5]. In particular, the absence of specific 
symptoms characteristic of seizures in younger 
adults may undermine an epilepsy diagnosis [5]. 
For at least half of all older adult patients who 
present with a symptom that ultimately was classi-
fied as a seizure, epilepsy was not initially consid-
ered as a primary differential diagnosis [5]. Rather, 
older adults with new-onset seizures often present 
with vague clinical symptoms, which increase the 
likelihood of misdiagnosis [43]. To illustrate, 
McBride, Shih, and Hirsch (2002) found that a dif-
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ferential diagnosis of epilepsy was not considered 
in 73% of elderly patients who ultimately were 
diagnosed with epilepsy. Common initial misdiag-
noses include altered mental status, confusion, 
“blackout spells,” memory disturbance, syncope, 
dizziness, dementia, transient ischemic attack 
(TIA), depression, metabolic disorders, and/or 
psychiatric disorders [43–45]. As a result, patients 
treated with dementia drugs on initial diagnosis 
may show lack of symptom improvement due to 
untreated seizures [46]. In addition to the nonspe-
cific presentation of seizure semiology in the 
elderly, a diagnosis of epilepsy is further compli-
cated among older adults by potential coexisting 
cognitive impairment, which may lead to an 
incomplete history, under-reporting of events, a 
failure to recognize transitory confusional states, 
and absence of witnesses if patient lives alone 
[5, 47–49].

The vague clinical presentation of epilepsy in the 
elderly is quite different than what is typically 
observed in younger adults. For example, auras are 
less common and are often nonspecific (e.g., dizzi-
ness) and automatisms are less frequent [43]. 
Postictal states are frequently more prolonged in 
older adults, particularly if there is underlying brain 
dysfunction [50]. Postictal confusion may last as 
long as 1–2 weeks in an elderly patient, as opposed 
to minutes in younger individuals. This prolonged 
postictal confusion can be confused for dementia or 
delirium [5, 15, 47, 51]. Similarly, comorbid demen-
tia can obscure the recognition of seizures. While 
the incidence of both focal and generalized epilepsy 
increases in older adults, the most dramatic increase 
is in focal epilepsy, and this is true of AD [16, 52]. 
In the elderly, focal onset seizures with alteration of 
consciousness are the most frequent seizure type 
[10, 53]. Secondary generalization of seizures is 
less common occurring in only 26% of elderly 
patients, as opposed to 65% of younger adults [45]. 
In older patients with chronic, rather than new-onset 
epilepsy, seizures may become briefer, and general-
ized tonic-clonic seizures may become less frequent 
or even disappear [54]. Additionally, while focal 
seizures most often arise from the temporal lobe in 
the general population, events of this type often 
originate from extratemporal or frontal regions in 
older patients, as these areas are often preferentially 
affected by stroke [5, 10, 52].

Status epilepticus (SE), a medical emergency 
associated with increased morbidity and mortal-
ity, is more common in older patients than 
younger adults. SE is a prolonged seizure lasting 
more than 30 min or a cluster of intermittent sei-
zures lasting for more than 30 min, during which 
time the patient does not regain consciousness. In 
one hospital-based study, SE was the mode of 
presentation for first seizure in 25% of older indi-
viduals [55]. Stroke, either acute or remote, is the 
most frequent underlying etiology (in about one-
third of patients) of convulsive SE [56]. The mor-
bidity and mortality of SE are not only 
significantly greater in older adults [45], but rates 
increase with both seizure duration as well as 
number of comorbid medical conditions [57]. 
Mortality related to seizures can also occur 
through sudden unexpected death in epilepsy 
(SUDEP). SUDEP is an unexplained death of 
individuals with epilepsy, with no anatomical or 
toxicological cause found at postmortem exami-
nation. SUDEP is more common in younger 
adults, particularly those between the ages of 20 
and 40 years, than in the elderly [58]. This is pri-
marily due to the fact that older adults often have 
multiple comorbidities, in particular, cerebrovas-
cular or cardiovascular disease. As such, distin-
guishing cause of death in an older adult with 
epilepsy as SUDEP versus cause of death related 
to a comorbid medical condition can be quite 
challenging, confounding estimates of the inci-
dence of SUDEP in the aged population.

�Common Differential Diagnoses

There are a number of diagnoses that can mimic 
seizures or dementia. It is of utmost importance to 
assess for the presence of these differential diag-
noses to avoid unnecessary or inappropriate treat-
ments and interventions, as well as to facilitate 
swift, aggressive treatment, when necessary. 
Medications for both epilepsy and dementia can 
have significant side effects, as well as drug-to-
drug contraindications. Accurate diagnosis and 
treatment is particularly critical in older adults 
who are more susceptible to iatrogenic factors and 
to symptom exaggeration with inappropriate 
pharmacological interventions following a misdi-
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Table 38.1  Common differential diagnoses

Disorder Symptoms Likely epilepsy if… Likely dementia if…
Delirium 1. �Disturbance in attention, 

awareness, and cognition
2. �Develops over a couple hours to a 

few days
3. �Fluctuates in severity over the 

course of the day

1. �Relatively quick return 
to baseline cognition

2. �Stereotyped motor 
movements or 
automatisms are 
present

3. EEG correlate

1. �Cognitive symptoms 
with a gradual onset 
and progressive 
decline

2. �Cognitive functioning 
does not recover

Transient ischemic 
attack

1. Typically begins with paresis
2. Typically non-stereotyped
3. Duration is approximately an hour

1. �Paresis after event can 
occur

2. �Isolated, complete, and 
brief speech arrest

3. �Recurrent stereotypes 
events

4. �Duration is typically 
less than 2 min

5. EEG correlate

1. �Cognitive symptoms 
with a gradual onset 
and progressive 
decline

2. �Cognitive functioning 
does not recover

Transient global 
amnesia

1. Striking, acute onset, amnesia
2. Usually last several hours
3. Patient can respond during episode

1. �Acutely impaired 
cognition resolves 
relatively quickly

2. �Lethargy following 
return to baseline 
cognition

3. �Patient likely to be 
unresponsive or 
abnormally responsive 
during episode

4. EEG correlate

1. �Cognitive symptoms 
with a gradual onset 
and progressive 
decline

2. �Cognitive functioning 
does not recover

Syncope 1. �Temporary partial or complete loss 
of consciousness with interruption 
of awareness followed by prompt 
return to baseline

2. Possible incontinence in elderly
3. �No decline in cognitive 

functioning

1. �Duration is typically 
less than 2 min

2. �Lethargy following 
return to baseline 
cognition

3. �Stereotyped motor 
movements or 
automatisms are present

4. EEG correlate

1. �Loss of consciousness 
is uncommon

2. �Cognitive symptoms 
with a gradual onset 
and progressive 
decline

REM sleep 
disorder

1. Vivid dreams that are acted out
2. No atonia

1. �Vivid dreams are not 
acted out

2. Atonia during sleep
3. �Stereotyped motor 

movements or 
automatisms are present

4. EEG correlate

1. �Vivid dreams are not 
acted out

2. Atonia during sleep
3. �Cognitive symptoms 

with a gradual onset 
and progressive 
decline

Psychogenic 
non-epileptic 
seizures (PNES)

Common features:
1. Likely history of traumatic event
2. �Duration more than 2 min is 

common
3. Gradual onset
4. Fluctuating course of severity
5. Eyes closed
6. Side-to-side head movements

1. �Duration typically less 
than 2 min

2. �Stereotyped motor 
movements or 
automatisms are present

3. �Incontinence (does not 
occur in PNES)

4. EEG correlate

1. �Cognitive symptoms 
with a gradual onset 
and progressive 
decline

2. �Cognitive functioning 
does not recover

agnosis. Table  38.1 shows common differential 
diagnoses for older adults with symptoms that 
may be associated with epilepsy or dementia. 
Getting a clear description of the event and his-

tory of symptoms, particularly from a reliable col-
lateral source, is key to accurate diagnosis. 
Common differential diagnoses for seizures and 
dementia include delirium, transient ischemic 
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attack, transient global amnesia, syncope, REM 
sleep disorder, and psychogenic non-epileptic sei-
zures (PNES). Below is a brief overview of these 
differential diagnoses. For a more detailed discus-
sion of differential diagnoses common in the 
elderly with dementia or epilepsy, please refer to 
the following references [9, 59–63].

�Delirium

Delirium may be difficult to distinguish from focal 
seizures with impairment of awareness, particularly 
in a patient with baseline neurologic impairment 
[64]. However, tremor, asterixis, and myoclonus are 
not uncommon in delirium. Hallucinations may be 
a feature of either condition. Duration of delirium is 
much longer than a seizure and can last up to a day. 
Severity of symptoms in delirium tend to fluctuate 
over the course of the event [3], whereas ictal and 
postictal cognitive changes show a steady improve-
ment back to baseline.

�Transient Ischemic Attacks (TIAs)

Transient ischemic attacks are commonly mis-
taken for seizures; however, they may also induce 
seizures. Brain ischemia produces reduced neural 
activity and produces symptoms, such as hemipa-
resis or hemisensory loss [60]. In contrast, sei-
zures usually cause “positive” symptoms from 
neuronal hyperactivity. However, “limb-shaking 
TIAs” may represent a source of diagnostic con-
fusion in this regard. The presence of limb shak-
ing is a well-established sign of hemisphere 
hypoperfusion, due to severe carotid or middle 
cerebral artery disease [60]. Although a TIA is 
commonly considered as a cause for confusional 
episodes, confusion is rarely a manifestation of 
TIA, and chronic, recurrent stereotyped events are 
much more likely to be seizures than TIAs [60].

�Transient Global Amnesia

Transient global amnesia (TGA) is a syndrome of 
abrupt and temporary (<24   h) disruption of 

anterograde memory. Features that distinguish 
TGA from seizures include: no clouding of con-
sciousness, no focal neurological signs, full 
recovery of cognitive functions except for memo-
ries during the event itself, and rare recurrent epi-
sodes [65]. Among patients with TGA, repetition 
of the same statements or questions is commonly 
reported [65]. Compared to TGA, episodes of 
transient epileptic amnesia (TEA) are typically 
briefer (<1   h), commonly occur upon waking, 
have a high recurrence rate, and may be accom-
panied by other features suggestive of epilepsy 
such as automatisms or olfactory hallucinations 
[65].

�Syncope

Syncope is characterized by a sudden loss of con-
sciousness and muscular tone followed by spon-
taneous recovery of full cognitive functions. 
Classically, syncope occurs when the patient has 
been upright and is more likely when they are 
also hot and dehydrated [63]. Warning symptoms 
of syncope characteristically consist of feeling 
hot, sweaty, and lightheaded and experiencing 
visual changes (e.g., seeing stars, vision going 
white, black, grey, becoming blurred, closing in) 
and auditory symptoms (e.g., sounds seeming 
distant, muffled, distorted) [66]. Syncope is not 
associated with confusion or amnesia following 
the episode [67]. Syncope can be associated with 
orthostatic hypotension, hypoglycemia, and 
hyperglycemia.

�Rapid Eye Movement Sleep Behavior 
Disorder

Rapid eye movement (REM) sleep behavior dis-
order is characterized by vivid dreams in REM 
sleep without the usual accompanying muscle 
atonia. This results in individuals “acting out” 
their dreams, especially when they are vivid or 
frightening [68]. Motor movements associated 
with the acted out dreams, such as kicking, run-
ning, and screaming, are common [69]. As such, 
these behaviors may resemble clinical features of 
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seizures. Patients are usually able to describe the 
dream, a feature that is helpful in distinguishing 
this from seizures [70]. REM sleep behavior dis-
order in older adults is most commonly associ-
ated with alpha-synuclein neurodegenerative 
disorders including dementia with Lewy bodies 
and Parkinson disease [69].

�Psychogenic Non-epileptic Seizures

Psychogenic non-epileptic seizures (PNES) are 
episodes that resemble an epileptic seizure, but 
have no electrographic correlate. Psychiatric dis-
orders, such as anxiety and depression, often 
underlie PNES.  As such, assessment of emo-
tional and behavioral distress, coping style, and 
personality factors play a key role in revealing 
the determinant of PNES. It is possible for PNES 
to have a late onset in older adulthood, and it 
appears to be about as common in the elderly as 
it is in younger adults [43, 71]. Although the clin-
ical manifestations of PNES are fairly consistent 
across age groups, late-onset PNES episodes are 
distinct from those occurring in younger patients 
with respect to antecedent psychological trauma. 
In older patients, health-related traumatic events 
are more likely (e.g., falls, stroke, myocardial 
infarction), while in younger patients, antecedent 
sexual abuse is common [72].

�Imaging and Mapping Diagnostic 
Tools for Seizures and Dementia

Diagnostic tests for epilepsy include both non-
invasive and invasive diagnostic techniques. 
Noninvasive measures include EEG and brain 
imaging. Invasive measures can include subdu-
ral grid and strip electrodes, as well as intracra-
nial depth electrodes. Both invasive and 
noninvasive measures are aimed at identifying 
seizure onset zone. For a discussion of these 
diagnostic techniques in the elderly with sei-
zures, please refer to [73].

In 2012, the FDA approved the use of Amyvid 
PET scans as a diagnostic screening tool for 
AD.  While increased specificity of this tool is 

likely to improve over time, Amyvid PET scans 
are currently best used to rule out a diagnosis of 
AD. The Amyvid PET scan utilizes a radioactive 
tracer with affinity for beta-amyloid. If an indi-
vidual’s beta-amyloid deposits on this scan are 
significantly higher than expected for same-aged, 
healthy, non-dementing individuals, that patient 
is considered to have an increased likelihood of 
dementia. Amyvid PET is a useful tool to clarify 
potential diagnoses, prevent inappropriate inter-
ventions, and guide treatment decisions [74].

�Antiepileptic Drugs and Dementia

Appropriate selection of antiepileptic drugs 
(AEDs) for any epilepsy patient of any age is 
based on seizure type, patient characteristics, and 
side effects of the medication. However, older 
adults are at an increased risk to the vulnerability 
of side effects, toxicity of AEDs, and failing 
medications (i.e., poor adherence) due to adverse 
side effects [75]. Furthermore, higher rates of 
cognitive difficulties among the elderly increase 
risk of medication failure due to poor medication 
management (e.g., forgetting to take medica-
tions, taking the incorrect dose). Given these 
increased vulnerabilities, careful selection of 
AED treatment regimens that will have the high-
est success rate in older adults is critical to suc-
cessful management of seizures. For example, 
slower, more gradual titration, monotherapy, and 
lower dosage are recommended for older adults 
[45, 76]. In fact, older adults are more likely than 
younger patients to become seizure free with low 
AED doses [45]. Additionally, the coexistence of 
comorbid medical, neurological, or psychiatric 
conditions is higher in older adults and may be a 
factor in choosing a particular AED considering 
side effects and interactions with other drugs. 
Combination therapy of AEDs with other medi-
cations may amplify adverse side effects com-
mon to both drugs [76, 77].

The most common side effects across all 
AEDs include sedation, slurred speech, 
unsteadiness, clumsiness, dizziness, nausea, 
and adverse cognitive and behavioral effects 
[78]. AEDs are typically classified as “old” 
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(developed before the late 1990s) or “new” 
(developed after the late 1990s). The new 
AEDs have better tolerability for all age groups 
and are likely to produce less adverse effects, 
particularly in elderly patients. This is impor-
tant considering that older adults are often 
more susceptible to AED-induced cognitive 
side effects, ataxia, and dizziness, with a sec-
ondary increased tendency toward confusion 
and falls [73]. It is also worth noting that older 
adults are more susceptible to the sedative 
effects of benzodiazepines [79]. Therefore, 
AEDs such as clobazam should be avoided or 
managed carefully by experienced epileptolo-
gists. Detailed overview of AED risks and ben-
efits in older adults are provided elsewhere [5, 
10, 15]. While the extant literature on AED use 
in elderly patients is quite limited, the few 
available studies support the effectiveness and 
tolerability of lamotrigine (LTG) and gabapen-
tin (GBP) in elderly patients [52]. As such, it is 
recommended that LTG and GBP be consid-
ered as initial therapy for older patients with 
newly diagnosed seizures [80].

Within younger adults, AED intervention is 
typically not implemented until a patient has 
experienced two or more unprovoked seizures. 
In older adults, it has been recommended that 
treatment be initiated after a single unprovoked 
seizure. Immediate AED therapy, as compared 
with delay of treatment pending a second sei-
zure, is likely to reduce recurrence risk within 
the first two years [81]. This is particularly true 
in the context of a prior stroke due to the high 
risk of subsequent seizures and their potential 
serious consequences, including falls or frac-
tures [56, 82].

�Surgical Interventions

In patients who have failed adequate trials of 
two tolerated and appropriate AED schedules, 
there is increased likelihood that their seizures 
are drug resistant. Regardless of timing of 
treatment initiation, seizures remain drug 
resistant in approximately 20% of elderly 
patients [83]. For younger adults with drug 

resistant, or intractable epilepsy, surgery is 
often a consideration. That said, offering surgi-
cal treatment to elderly patients is a controver-
sial topic [84–86] due to concerns related to 
exacerbation of cognitive decline [85, 86]. 
However, there have been studies finding that 
cognitive outcomes following temporal lobec-
tomy for epilepsy are similar across younger 
and older adults [85, 86], unless there is evi-
dence of a presurgical memory impairment 
[87]. The decision to proceed with surgery in 
older adults should be considered on a case-by-
case basis taking into account patient charac-
teristics, support level, functional capabilities, 
and cognitive skill. The goal of surgery for any 
patient is reduced seizure burden and improve-
ment in overall quality of life.

As alternatives to surgery, epilepsy treat-
ments for drug-resistant seizures include vagal 
nerve stimulation (VNS) and responsive neuro-
stimulation (RNS). VNS is a procedure in 
which a device is placed under the skin on the 
chest that sends electoral pulses to the brain 
via the vagus nerve. It is believed that these 
pulses disrupt the rhythmic pattern associated 
with seizures. There is limited research on 
VNS in the elderly; however, Sirven et  al. 
(2000) showed that VNS in adults aged 
50  years or older is well tolerated and 
efficacious.

RNS involves the placement of a device 
under the skull, which monitors brain wave 
activity. The device is attached to electrodes 
placed within the suspected seizure onset zone. 
When abnormal electrical activity is detected, 
the device signals an electrical pulse to the area 
of abnormal activity to stop seizure onset. 
There are currently no studies to date on RNS 
in the elderly. Research into the efficacy, toler-
ability, and safety of this procedure in older 
adults is warranted. Finally, laser interstitial 
thermal therapy (LITT) is a relatively new sur-
gical intervention for drug-resistant epilepsy. 
This procedure uses heat to target and ablate 
tissue of suspected seizure onset zone. 
Research across all age groups receiving this 
intervention is needed to determine efficacy, 
tolerability, and safety.
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�Clinical Assessment

Neuropsychologists play a key role in the treat-
ment of both epilepsy and dementia patients by 
quantitatively defining an individual’s neurocog-
nitive strengths and weaknesses and recommend-
ing appropriate interventions to improve overall 
quality of life. More specific functions of the 
neuropsychological evaluation within these pop-
ulations include assessing cognitive and behav-
ioral functioning to guide medication 
management, to assess the impact of seizures on 
cognition, to guide preoperative surgical plan-
ning, and to obtain a baseline of cognitive func-
tioning by which to measure any changes in the 
future. Given the frequent fluctuations in sympto-
mology across these disorders, particularly when 
occurring comorbidly, there are a number of con-
siderations to be mindful of throughout the inter-
view, assessment, and when making 
recommendations.

�Clinical Interview

In addition to the standard information obtained 
during an interview, such as relevant background 
related to the presenting complaint, medical his-
tory, psychiatric history, developmental history, 
social history, and educational/occupational his-
tory, there are a number of additional consider-
ations specific to dementia evaluations in 
individuals with seizures. Since there is a great 
deal of overlap between symptoms of dementia 
and epilepsy, careful history taking and evalua-
tion of all areas of neurocognitive difficulties, 
behavioral changes, and mood symptoms are 
critical features of the examination in order to 
determine whether seizures are a potential etiol-
ogy that deserve further neurological investiga-
tion [52]. A focus on a detailed understanding of 
onset and progression of symptoms and how 
these overlap with any changes in seizures, 
AEDs, other medications, medical comorbidities, 
and other relevant life events (e.g., retirement, 
death of a spouse) is key.

A current and accurate medical history is 
important in determining potential etiology of 

seizures. New seizure onset in older adults is 
commonly associated with cerebrovascular dis-
ease, stroke, metabolic disturbance, head trauma, 
infectious disease, tumor, and drug interactions, 
so it is important to get a clear medical history. 
Similarly, cognitive difficulties can be due to a 
number of etiologies, and particular attention 
should be paid to the presence of other medical 
conditions, symptoms of altered mental status, 
sleep problems, and psychological distress. In 
particular, depression and lower social support 
are common in older adults and can potentially 
negatively impact cognitive functioning [88, 89].

Obtaining collateral information is of utmost 
importance for older adults with epilepsy or 
dementia due to potential lack of insight into or 
awareness of cognitive difficulties as well as dif-
ficulty describing one’s own seizures. It is also 
particularly important to assess level of indepen-
dence with activities of daily living, since this is 
helpful in differential diagnosis and forming rec-
ommendations. Checklists or questionnaires 
assessing activities of daily living, such as the 
Bristol Activities of Daily Living Scale [90], may 
be particularly useful in this regard.

�Test Selection and Assessment 
Process

Prior to selecting tests for use with older adults 
with epilepsy, careful consideration of the testing 
environment, ease of accessibility, and possible 
limitations is needed. Ideally, the testing environ-
ment should be a welcoming environment that 
may put an otherwise anxious patient at ease. 
This is particularly important with older adults, 
as they may have an increased sensitivity to the 
effects of cortisol (i.e., stress) on memory perfor-
mance [91]. For example, if possible, the follow-
ing are recommended: 1) conducting an initial 
interview separate from testing to allow the 
patient to acclimate to the environment prior to 
returning for testing, 2) having an evaluator sen-
sitive to the needs of older individuals, 3) decreas-
ing the emphasis on the memory component of 
tasks when providing instructions, and 4) con-
ducting the assessment in the morning or the time 
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that reports suggest the patient is in their best 
mental state [92]. Accessibility of the testing 
environment may also ease anxiety in the elderly. 
Clearly navigated spaces for walkers and wheel-
chairs, as well as comfortable and sufficient 
chairs to accommodate accompanying family 
members can be helpful. Increased frequency of 
motor and sensory deficits (e.g., poor vision and 
hearing) in this population requires understand-
ing any limitations of the patient and adapting 
tests appropriately.

Test selection should take into careful account 
the robustness of the norms available for older 
adults. The Mayo’s Older Americans Normative 
Studies (MOANS) provide normative data for 
individuals between the ages of 56 and 95 [93, 
94]. As in any neuropsychological evaluation, 
test selection should take into account the spe-
cific referral question. In the epilepsy population, 
measures to help localize and lateralize dysfunc-
tion should be included. The National Institute of 
Neurological Disorders and Stroke (NINDS) has 
put forth recommended tests to use for the assess-
ment of patients with epilepsy. These measures 
were chosen by experts in the field of epilepsy for 
their validity within the epilepsy population. 
While these assessment recommendations are not 
an exhaustive list of potential measures appropri-
ate for use with epilepsy patients, these “Common 
Data Elements” (CDE) were developed to 
increase the efficiency and effectiveness of clini-
cal research and clinical treatment. Table  38.2 
outlines the core suggested measures to use with 
an epilepsy population aged 16 years and above.

Given that these measures are not specific to 
older adults, additional consideration of mea-
sures appropriate for the use in an elderly popula-
tion that may be presenting with symptoms of 
dementia is important. In particular, further atten-
tion should be paid to the domains of memory, 
language, and motor skills, which are areas com-
monly affected by primary neurodegenerative 
disorders. Furthermore, more global assessments 
are useful in assessing older adults who may not 
be capable of completing a lengthy neuropsycho-
logical evaluation. Elderly patients may become 
fatigued more quickly during testing, and a 
shorter battery is often necessary. In such situa-

Table 38.2  NINDS common data elements for epilepsy

Domain Recommended measures
Premorbid 
estimation

American National Adult Reading 
Test (AMNART) [95]

Intellectual 
functioning

Wechsler Adult Intelligence 
Test-Fourth Edition (WAIS-IV) [96], 
Wechsler Abbreviated Scale of 
Intelligence-Second Edition 
(WASI-II) [97]

Learning and 
memory

Rey Auditory Verbal Learning Test 
(RAVLT) [98], Brief Visual Memory 
Test (BVMT) [99], Rey-Osterrieth 
Complex Figure [100], Wechsler 
Memory Scale: Visual Reproduction 
[101], Nonverbal Selective 
Reminding Test

Language Boston Naming Test (BNT) [102], 
Controlled Oral Word Association 
Test (COWAT) [103], Animal Fluency

Visuospatial WAIS-IV or WASI-II Block Design, 
WAIS-IV Perceptual Reasoning Index

Executive 
functioning

Trail Making Test [103], Digit Span 
subtest from the WAIS-IV, Wisconsin 
Card Sorting Test (64 card version) 
[104]

Processing 
and motor 
speed

WAIS-IV Coding and Symbol Search, 
Grooved Pegboard [105]

tions, batteries such as the Dementia Rating 
Scale  – Second Edition (DRS-2) [106] or the 
Repeatable Battery for the Assessment of 
Neuropsychological Status (RBANS) [107] may 
prove particularly useful.

Depression is a common psychiatric comor-
bidity in individuals with seizure disorders; 
people living with epilepsy tend to report more 
depressive symptoms than individuals without 
seizure disorders [108]. In addition, older 
adults with epilepsy have been found to report 
higher levels of depressive symptoms when 
compared to both healthy age-matched older 
adults [109, 110] and older adults with mild 
cognitive impairment [111]. Depressive symp-
toms have been shown to negatively impact 
performance on neuropsychological tests in 
adults with temporal lobe epilepsy [112]. In 
particular, adults who exhibited depressed 
mood (as assessed by a semi-structured psychi-
atric interview) performed worse on measures 
of overall intelligence, visuoperceptual ability, 

K. Coulehan and H. Allison Bender



651

language, visual memory, and executive func-
tioning, as compared to non-depressed adults 
with temporal lobe epilepsy [112]. Similarly, 
increased rate of depression in older adults 
with epilepsy (as measured by self-report ques-
tionnaires) is associated with diminished per-
formance on measures of global cognitive 
functioning, memory, executive functioning, 
and verbal fluency, as compared to both healthy 
age-matched older adults [110] and older 
adults with milder impairments [111]. The use 
of mood measures specific to the aged popula-
tion (e.g., Geriatric Depression Scale, Geriatric 
Anxiety Inventory) [113, 114] is recom-
mended. Furthermore, given that poor insight 
is common among individuals with dementia, 
collateral report or clinician ratings of mood 
symptoms may be valuable. For example, the 
Hamilton Anxiety Rating Scale (HAM-A) 
[115] evaluates anxiety related symptomology 
evident during clinical interview.

Sleep problems may be of particular impor-
tance in older adults with epilepsy, as older age 
(i.e., 65  years and older) is associated with a 
shorter, lighter, and more disturbed sleep [116]. 
Perhaps more importantly, sleep problems in 
older non-demented adults are associated with 
diminished cognitive functioning [117, 118]. 
Specifically, Schmutte et al. (2007) reported that 
self-reported sleep complaints (i.e., delayed sleep 
onset and prolonged sleep duration) among older, 
community-dwelling, adults aged 75–85 were 
associated with significantly worse performance 
on measures of word knowledge, memory, visuo-
spatial functioning, and fund of information. This 
relationship remained significant even after con-
trolling for potential moderating factors such as: 
depression, sleep medications, age, education, 
and physical ailments. In contrast, only a small 
number of studies have investigated the role of 
sleep problems on cognition in elderly epilepsy 
populations; therefore, it is not yet possible to 
draw any conclusions on the impact of sleep on 
neuropsychological functioning in this group of 
individuals. However, given the known negative 
impacts of poor sleep on cognitive functioning, 
assessment of sleep in elderly individuals with 
epilepsy through instruments such as the 

Pittsburgh Sleep Quality Index (PSQI) [119] is 
recommended.

�Assessment of Health-Related 
Quality of Life

The current research on health-related quality of 
life specific to older adults with epilepsy is 
extremely limited [120]. Despite the paucity of 
studies, elderly epilepsy populations are at 
increased risk for factors associated with dimin-
ished health-related quality of life, including 
depression [121], adverse side effects of AEDs 
[122], and comorbid medical illnesses [120]. The 
31-item Quality of Life in Epilepsy (QOLIE-31) 
[123] is likely to be a useful tool in assessing 
health-related quality of life among elderly 
patients with epilepsy. This measure focuses 
more on the specific concerns of epilepsy patients 
and less on general health-related quality of life 
domains, such as pain and physical function. The 
QOLIE-31 is a self-report measure that consists 
of 31 questions assessing seven domains of sei-
zure worry (7 items), overall QOL (2 items), 
emotional well-being (5 items), energy-fatigue (4 
items), cognitive functioning (6 items), medica-
tion effects (3 items), social functioning (5 
items), and an overall score.

�Formulation of Findings

Consistent with standard practice in neuropsy-
chology, outlining and describing the patient’s 
cognitive profile in terms of their strengths and 
weaknesses is an important first step in con-
ceptualizing neuropsychological functioning. 
Emotional, behavioral, and activities of daily 
living data should also be reviewed and inte-
grated into the conceptualization of the case. If 
there is significant impairment, clearly describe 
the areas and severity of cognitive weakness. 
The profile of cognitive impairment should be 
contextualized in concert with relevant back-
ground information, medical history, psycho-
logical functioning, collateral information, 
behavioral observations, and imaging/lab tests. 
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All of this information should be reported 
within the context of the diagnoses being 
offered, if any. If possible, the extent to which 
these data are lateralizing or localizing should 
be discussed.

As noted above, AEDs carry risk for cognitive 
side effects. Determining the extent of AED 
impact on neuropsychological testing is an 
important consideration, particularly in the 
elderly who are at increased susceptibility to 
AED side effects. As such, noting cognitive com-
plaints that coincide with changes in medica-
tions, dosage changes, and experiences of 
medication side effects should be documented in 
the report. Overlooking the possibility that medi-
cations are responsible for some cognitive ineffi-
ciencies potentially precludes the effective 
treatment of those symptoms by modifying the 
medication regimen [124].

�Recommendations

Recommendations should always be tailored to 
the patient’s particular strengths and weaknesses 
in the context of their individual needs. A list of 
common recommendations for patients with epi-
lepsy and dementia is provided below for refer-
ence. Recommendations are divided into those 
addressing cognitive, medical, behavioral, and 
psychological issues.

�Cognitive
•	 Interventions aimed at remediating deficits in 

particular areas of cognitive weakness need to 
be tailored to the patient’s neuropsychological 
profile of strengths.

•	 Serial evaluation within 12 months, or sooner 
if clinically indicated, is often necessary to 
track changes in cognitive functioning over 
time; this is particularly important for patients 
with suspected dementia.

•	 Cognitive training or rehabilitation may be 
helpful within this population. Cognitive ther-
apy often involves “brain games” that work to 
strengthen the connections in one’s brain 
needed to complete tasks. Additionally, cogni-

tive rehabilitation is helpful in developing 
compensatory strategies to “work around” 
areas of cognitive weakness.

•	 It is likely helpful to point to activities and 
lifestyle changes that can aid in cognitive 
improvement, such as 1) frequent and varied 
cognitively stimulating activities, such as 
reading, crossword puzzles, Sudoku, chess, 
etc., 2) moderate and regular exercise, 3) 
healthy eating habits, and 4) socialization.

•	 Individuals with poor functional indepen-
dence in activities of daily living may benefit 
from more structure embedded into their daily 
lives and routine. For example, use of pill 
boxes, to-do lists, calendars, alarms, breaking 
things down into simple steps, and written 
copies of instructions are a few possible sim-
ple suggestions that may go a long way in 
increasing feelings of independence and 
self-efficacy.

�Medical
•	 A recommendation to the patient’s physician 

to review pharmacotherapy may be warranted 
if it is suspected that AEDs or other medica-
tions may be causing adverse cognitive or 
behavioral side effects.

•	 For both epilepsy patients and dementia 
patients, it is important to recommend that 
medications be closely monitored by their 
prescribing physician due to an increase risk 
of medication non-compliance in these 
populations.

•	 Medical decision-making abilities should be 
considered, such as assigning a healthcare 
proxy.

•	 Additional tests, including brain imaging and 
additional lab work, may be appropriate.

•	 If seizure activity is suspected, referral to an 
epileptologist for comprehensive evaluation is 
recommended.

•	 Given that cerebrovascular disease is a com-
mon etiology of both epilepsy and demen-
tia, recommendations to reduce relevant 
vascular related risk factors that may be 
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impeding cognitive functioning are 
important.

�Behavioral
•	 Safety interventions to address frequent diffi-

culties with medication management, forget-
ting to turn off the stove, managing finances, 
and wandering or getting lost.

•	 Results of the neuropsychological evaluation 
may suggest that a formal driving evaluation 
is warranted.

•	 An assessment by an occupational therapist 
may be helpful to determine the patient’s 
functional capabilities and whether or not 
modifications in activities are required.

�Psychological
•	 Given the negative impact of anxiety/

depression on cognitive functioning, it may 
be recommended that these concerns be 
addressed with formal psychotherapy or 
pharmacotherapy.

•	 Psychoeducation may be helpful to both the 
patient and caregivers regarding dementia and 
epilepsy in older age.

•	 Psychoeducation regarding effects of mood on 
cognition may be needed.

•	 Caregivers may experience high levels of 
stress, which, in turn, can impact care for the 
patient. Social support groups for caregivers 
are valuable to patient care.

In addition to the recommendations out-
lined, providing patients with resources to 
websites, support groups, help groups, and 
psychoeducation are important, tangible rec-
ommendations. Education regarding basic 
facts about epilepsy and its cognitive and mood 
implications can be empowering. There are 
several online resources for education and 
online forums for epilepsy in general as well as 
ones specific to seniors with epilepsy:

•	 Through the Epilepsy Foundation, patients 
can find information on seniors with epilepsy 
in their section, “Epilepsy and the Senior 
Community.” More information can be found 

at http://www.epilepsy.com/learn/age-groups/
epilepsy-and-senior-community.

•	 American Epilepsy Society: https://www.
aesnet.org/for_patients.

•	 National Institute for Neurological Disorders 
and Stroke: https://www.ninds.nih.gov/
D i s o r d e r s / A l l - D i s o r d e r s / E p i l e p s y - 
Information-Page.

•	 Center for Disease Control and Prevention: 
https://www.cdc.gov/epilepsy/index.html.

•	 Many states and cities have local epilepsy 
groups that can be helpful for locating ser-
vices for the individual patient.

�Case Report

Background  An 81-year-old, right-handed, 
Caucasian woman with 12  years of education 
was referred for neuropsychological evaluation 
due to recent, new-onset seizures. Per family 
report, the patient experienced a recent fall and 
subsequently woke up on the floor without mem-
ory for prior events. She was hospitalized for 
6  days with no further medical complications. 
Six months later, the patient experienced two epi-
sodes that were suspicious for seizures, which 
involved loss of consciousness and nausea. Three 
months later, the patient experienced an odd sen-
sation on the top of her head and a feeling of pro-
found exhaustion, followed by speech arrest and 
an alteration of consciousness. Subsequent to this 
event, she was taken via ambulance and experi-
enced a generalized tonic-clonic seizure en route 
to the hospital. Brain MRI showed “prominent 
frontal and parietal convexity of subarachnoid 
spaces.” Video EEG showed “left temporal 
slowing suggesting left temporal cerebral 
dysfunction.”

From a cognitive perspective, the patient 
reported a diminution of abilities since these sus-
picious episodes, including increased forgetful-
ness, frequent episodes of anomia that included 
paraphasias, slowed thinking, and poorer balance 
and gait. That being said, she continued to man-
age her activities of daily living (ADLs) 
independently.
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Table 38.3  Case study neuropsychological assessment results

ACS-TOPF 2011(%ile) 2013(%ile) Direction of change
Total 86 79 –
DRS-2
Attention 37 9 ↓
Initiation/Perseveration 2 75 ↑
Construction 16 9 –
Conceptualization 63 75 –
Memory 25 9 –
Total 9 37 ↑
WASI-II
FSIQ 25 21 –
Block Design 8 7 –
Vocabulary 62 63 –
Similarities 58 37 –
Matrix Reasoning 12 16 –
WAIS-IV
Digit Span 37 63 –
Coding 75 84 –
Symbol Search 68 95 ↑
CVLT-II/RAVLT
Trial 1 7 3 –
Trial 5 7 <1 ↓
Total Recall 16 <1 ↓
List B 16 27 –
Immediate Recall 16 <1 ↓
Delayed Recall 32 <1 ↓
Recognition Hits 1 4 –
WMS-IV
Logical Memory I 50 37 –
Logical Memory II 50 63 –
Grooved Pegboard
Right (dominant) <1 <1 –
Left <1 <1 –
Trail Making Test
Part A 27 7 –
Part B <1 47 ↑
Verbal Fluency
FAS 75 87 –
Animals – 13 NA
BNT
Total + stimulus cue – 55 NA
Stroop
Word 25 – NA
Color 3 – NA
Color-Word <1 – NA
WCST
Categories – 47 NA
Total Errors – 55 NA

(continued)
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Table 38.3  (continued)

RCFT
Copy <1 – NA
Immediate Recall <1 – NA
Delayed Recall 18 – NA
BVMT-R
Total Recall – <1 NA
Delayed Recall – <1 NA
Discrimination Index – 3 NA
Mood
BAI 7 14 ↑
BDI-II 18 17 –

Note: ACS Advanced Clinical Solutions, BAI Beck Anxiety Inventory. BDI-II Beck Depression Inventory Second 
Edition, BNT Boston Naming Test, BVMT-R Brief Visuospatial Memory Test – Revised, CVLT-II California Verbal 
Learning Test Second Edition, DRS-2 Dementia Rating Scale Second Edition, FSIQ Full Scale Intelligence Quotient, 
RCFT Rey-Osterrieth Complex Figure Test, RAVLT Rey Auditory Verbal Learning Test, TOPF Test of Premorbid 
Functioning, WAIS-IV Wechsler Adult Intelligence Scale Fourth Edition, WASI-II Wechsler Abbreviated Scale of 
Intelligence Second Edition, WCST Wisconsin Card Sorting Test, WMS-IV Wechsler Memory Scale Fourth Edition

In addition to presenting concerns, the 
patient’s medical history was significant for 
hypothyroidism, hyperlipidemia, and peripheral 
neuropathy. Surgical history was significant for 
partial thyroidectomy, hip surgery following a car 
accident (no head injury), cataract repair, and 
gynecological surgery. At the time of the assess-
ment, the patient was prescribed the following 
medications: lamotrigine, metoprolol, simvas-
tatin, raloxidene, Caltrate, and levothyroxine. 
The patient’s mother reportedly had an undiag-
nosed memory-related disorder. Family history 
was also significant for heart disease, stroke, and 
cancer.

The patient graduated from high school and 
held employment in clerical work. She was 
retired at the time of the assessment. The patient 
endorsed affective distress, including feelings of 
anxiety and fear, due to recent seizure episodes, 
and memory difficulties. Additionally, she 
reported that she often wakes up early and cannot 
fall back to sleep. As such, she often experienced 
fatigue throughout the day and has started taking 
a daily 1-h nap.

Clinical Assessment  The patient was alert and 
oriented to person, place, and time throughout 
the assessment. Receptive and expressive lan-
guage skills appeared intact during casual con-

versation, with no evidence of paraphasias. Her 
thought process was logical and goal oriented. 
However, the patient was observed to be dis-
tracted and talkative throughout the assessment, 
which often required redirection to the task at 
hand. Perseverative responding was also 
observed. Initial neuropsychological evaluation 
was conducted 10  months after first suspected 
seizure event, and a follow-up neuropsychologi-
cal evaluation was administered two years later 
(Table 38.3).

For the purposes of this case presentation, a 
change in performance more than one standard 
deviation is indicated. It is worth noting that in 
clinical practice, reliable change indices (RCI) 
should be calculated to determine significant 
change in functioning over time [125]. From 
2011 to 2013, the patient showed both improve-
ments and declines in areas of cognitive function-
ing. Declines were observed in areas of memory 
and attention. Improvements were noted in 
areas of processing speed, aspects of executive 
functioning, oral motor skills on DRS-2, and 
manual motor skills on DRS-2. Although it is 
difficult to determine the factors involved in her 
cognitive improvement, it could be speculated 
that adequate seizure control is playing a role. 
The improvements observed in selected areas 
of functioning argue against the presence of a 
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neurodegenerative disorder. Furthermore, specific 
declines in verbal memory are consistent with 
seizure semiology of left temporal origin. Across 
both assessment points, variable attention was 
noted which impacted the patient’s ability to 
learn new information. Finally, depressive 
symptoms remained consistent between the two 
assessments; however, anxiety levels reportedly 
increased. Even within the context of increased 
psychological distress, the patient was able to 
demonstrate improvement in performance. Given 
the patient’s neurocognitive profile in 2013, as 
well as denied decline in activities of daily living, 
she would not meet the criteria for a primary neu-
rodegenerative disorder. However, this is a 
patient that should be carefully monitored over 
time for a developing dementing process given 
her age and seizure disorder with associated cog-
nitive changes.

�Clinical Pearls

•	 It is important to clarify the referral issue 
before evaluation, as well as describe the pur-
pose and structure of the evaluation.

•	 Always obtain collateral information when 
possible. Patients with both epilepsy and 
dementia may have difficulty reporting their 
own symptoms due to cognitive difficulties or 
limited insight.

•	 Level of independence in completing activi-
ties of daily living is important to assess for an 
accurate diagnosis of neurocognitive disorder 
(mild vs. major). Both basic and instrumental 
tasks of daily living should be assessed.

•	 In general, there is a high rate of medical and 
psychological comorbidity among individuals 
with epilepsy and dementia. It is important to 
obtain a comprehensive medical and psychiat-
ric history and be aware of the effects of addi-
tional conditions on cognitive functioning.

•	 Common initial misdiagnoses include altered 
mental status, confusion, “blackout spells,” 
memory disturbance, syncope, dizziness, 
dementia, transient ischemic attack (TIA), 
depression, metabolic disorders, and/or 
psychiatric disorders.

•	 Postictal confusion may last as long as 
1–2 weeks in an elderly patient, as opposed to 
minutes in younger individuals. This pro-
longed postictal confusion can be confused 
for dementia or delirium

•	 Poor sleep is well known to negatively affect 
cognitive functioning, and poor sleep is a 
common comorbidity in both epilepsy and 
dementia. It is important to thoroughly assess 
sleep quality and sleep hygiene (e.g., how 
many hours do you sleep? Do you wake up 
during the night? Do you have trouble falling 
asleep/staying asleep? Do you feel rested in 
the morning? Is your sleep restful? Do you 
have vivid dreams/nightmares?)

•	 The assessment battery should be appropriate 
for both epilepsy and dementia patients with 
particular focus being paid to: keeping it short 
due to fatigue and a focus on language, mem-
ory, and motor skills.

•	 Assessing for depression and the impact of 
mood on neuropsychological results is key to 
deciphering diagnoses.

•	 It is important to use robust normative data 
available for older adults (such as the MOANS 
norms).

•	 Older adults often have a polypharmacy medi-
cation regimen. Understanding the cognitive 
impact of these drugs, alone and in combina-
tion with each other, is important when con-
ceptualizing cognitive findings.

•	 Cognitive remediation therapy, individual or 
group, may help facilitate improvement of 
symptoms or reduce the rate of decline of cog-
nitive functions.

Acknowledgments  Nicole G.  Katz, Psy.D., Lawrence 
M. Langan and Krithi Ram-Junnarkar.

References

	 1.	Hesdorffer DC, Beck V, Begley CE, Bishop ML, 
Cushner-Weinstein S, Holmes GL, et  al. Research 
implications of the Institute of Medicine Report, 
epilepsy across the spectrum: promoting health and 
understanding. Epilepsia. 2013;54(2):207–16.

	 2.	Association As. Alzheimer’s disease facts and figures. 
Alzheimer’s Dementia. 2017;13:325–73.

K. Coulehan and H. Allison Bender



657

	 3.	Association AP. Diagnostic and statistical manual of 
mental disorders. Arlington: American Psychiatric 
Publishing; 2013.

	 4.	Hommet C, Mondon K, Camus V, De Toffol 
B, Constans T.  Epilepsy and dementia in 
the elderly. Dement Geriatr Cogn Disord. 
2008;25(4):293–300.

	 5.	Ramsay RE, Rowan AJ, Pryor FM. Special consid-
erations in treating the elderly patient with epilepsy. 
Neurology. 2004;62(5 suppl 2):S24–S9.

	 6.	Fisher RS, Acevedo C, Arzimanoglou A, Bogacz 
A, Cross JH, Elger CE, et al. ILAE official report: 
a practical clinical definition of epilepsy. Epilepsia. 
2014;55(4):475–82.

	 7.	Scheffer IE, Berkovic S, Capovilla G, Connolly MB, 
French J, Guilhoto L, et al. ILAE classification of the 
epilepsies: position paper of the ILAE Commission 
for Classification and Terminology. Epilepsia. 
2017;58(4):512–21.

	 8.	Mendez MF, Lim GT.  Seizures in elderly patients 
with dementia: epidemiology and management. 
Drugs Aging. 2003;20(11):791–804.

	 9.	Brodie MJ, Elder AT, Kwan P. Epilepsy in later life. 
Lancet Neurol. 2009;8(11):1019–30.

	 10.	Leppik IE, Birnbaum AK.  Epilepsy in the elderly. 
Ann N Y Acad Sci. 2010;1184(1):208–24.

	 11.	Leppik IE.  Epilepsy in the elderly. Epilepsia. 
2006;47(s1):65–70.

	 12.	Hesdorffer D, Hauser W, Annegers J, Kokmen E, 
Rocca WA.  Dementia and adult-onset unprovoked 
seizures. Neurology. 1996;46(3):727–30.

	 13.	Stephen LJ, Brodie MJ. Epilepsy in elderly people. 
Lancet. 2000;355(9213):1441–6.

	 14.	Pandis D, Scarmeas N.  Seizures in Alzheimer dis-
ease: clinical and epidemiological data. Epilepsy 
Curr. 2012;12(5):184–7.

	 15.	Sheorajpanday RV, De Deyn PP.  Epileptic fits and 
epilepsy in the elderly: general reflections, specific 
issues and therapeutic implications. Clin Neurol 
Neurosurg. 2007;109(9):727–43.

	 16.	Scarmeas N, Honig LS, Choi H, Cantero J, Brandt 
J, Blacker D, et  al. Seizures in Alzheimer dis-
ease: who, when, and how common? Arch Neurol. 
2009;66(8):992–7.

	 17.	Larner A.  Epileptic seizures in AD patients. 
NeuroMolecular Med. 2010;12(1):71–7.

	 18.	Vossel KA, Tartaglia MC, Nygaard HB, Zeman AZ, 
Miller BL.  Epileptic activity in Alzheimer’s dis-
ease: causes and clinical relevance. Lancet Neurol. 
2017;16(4):311–22.

	 19.	 Imfeld P, Bodmer M, Schuerch M, Jick SS, Meier 
CR. Seizures in patients with Alzheimer’s disease or 
vascular dementia: a population-based nested case–
control analysis. Epilepsia. 2013;54(4):700–7.

	 20.	Cordonnier C, Henon H, Derambure P, Pasquier 
F, Leys D.  Influence of pre-existing dementia on 
the risk of post-stroke epileptic seizures. J  Neurol 
Neurosurg Psychiatry. 2005;76(12):1649–53.

	 21.	Gupta RC, Milatovic D, Dettbarn W-D. Depletion of 
energy metabolites following acetylcholinesterase 

inhibitor-induced status epilepticus: protection by 
antioxidants. Neurotoxicology. 2001;22(2):271–82.

	 22.	Picciotto MR, Higley MJ, Mineur YS. Acetylcholine 
as a neuromodulator: cholinergic signaling shapes 
nervous system function and behavior. Neuron. 
2012;76(1):116–29.

	 23.	Gaitatzis A, Carroll K, Majeed A, Sander JW. 
The epidemiology of the comorbidity of epi-
lepsy in the general population. Epilepsia. 2004; 
45(12):1613–22.

	 24.	Téllez-Zenteno JF, Matijevic S, Wiebe S.  Somatic 
comorbidity of epilepsy in the general population in 
Canada. Epilepsia. 2005;46(12):1955–62.

	 25.	Hermann B, Seidenberg M, Jones J. The neurobehav-
ioural comorbidities of epilepsy: can a natural history 
be developed? Lancet Neurol. 2008;7(2):151–60.

	 26.	Vezzani A, Granata T.  Brain inflammation in epi-
lepsy: experimental and clinical evidence. Epilepsia. 
2005;46(11):1724–43.

	 27.	Heneka MT, Carson MJ, El Khoury J, Landreth GE, 
Brosseron F, Feinstein DL, et al. Neuroinflammation 
in Alzheimer's disease. Lancet Neurol. 
2015;14(4):388–405.

	 28.	Volicer L, Smith S, Volicer BJ.  Effect of seizures 
on progression of dementia of the Alzheimer type. 
Dement Geriatr Cogn Disord. 1995;6(5):258–63.

	 29.	Vossel KA, Beagle AJ, Rabinovici GD, Shu H, Lee 
SE, Naasan G, et al. Seizures and epileptiform activ-
ity in the early stages of Alzheimer disease. JAMA 
Neurol. 2013;70(9):1158–66.

	 30.	Rao SC, Dove G, Cascino GD, Petersen 
RC.  Recurrent seizures in patients with dementia: 
frequency, seizure types, and treatment outcome. 
Epilepsy Behav. 2009;14(1):118–20.

	 31.	Helmstaedter C, Kurthen M, Lux S, Reuber M, 
Elger CE. Chronic epilepsy and cognition: a longi-
tudinal study in temporal lobe epilepsy. Ann Neurol. 
2003;54(4):425–32.

	 32.	Choi H, Pack A, Elkind MS, Longstreth W, Ton TG, 
Onchiri F.  Predictors of incident epilepsy in older 
adults: the cardiovascular health study. Neurology. 
2017;88(9):870–7.

	 33.	Faught E, Richman J, Martin R, Funkhouser E, 
Foushee R, Kratt P, et al. Incidence and prevalence 
of epilepsy among older US Medicare beneficiaries. 
Neurology. 2012;78(7):448–53.

	 34.	Hatanpaa KJ, Raisanen JM, Herndon E, Burns DK, 
Foong C, Habib AA, et  al. Hippocampal sclerosis 
in dementia, epilepsy, and ischemic injury: dif-
ferential vulnerability of hippocampal subfields. 
J Neuropathol Exp Neurol. 2014;73(2):136–42.

	 35.	Mendez MF, Catanzaro P, Doss RC, Arguello R, 
Frey WH.  Seizures in Alzheimer's disease: clini-
copathologic study. J  Geriatr Psychiatry Neurol. 
1994;7(4):230–3.

	 36.	Busche MA, Eichhoff G, Adelsberger H, 
Abramowski D, Wiederhold K-H, Haass C, et  al. 
Clusters of hyperactive neurons near amyloid 
plaques in a mouse model of Alzheimer's disease. 
Science. 2008;321(5896):1686–9.

38  Evaluation of Comorbid Epilepsy and Dementia



658

	 37.	Minkeviciene R, Rheims S, Dobszay MB, Zilberter 
M, Hartikainen J, Fülöp L, et al. Amyloid β-induced 
neuronal hyperexcitability triggers progressive epi-
lepsy. J Neurosci. 2009;29(11):3453–62.

	 38.	Palop JJ, Chin J, Roberson ED, Wang J, Thwin MT, 
Bien-Ly N, et al. Aberrant excitatory neuronal activ-
ity and compensatory remodeling of inhibitory hip-
pocampal circuits in mouse models of Alzheimer’s 
disease. Neuron. 2007;55(5):697–711.

	 39.	Sheng JG, Boop FA, Mrak RE, Griffin WST. 
Increased neuronal β-amyloid precursor protein 
expression in human temporal lobe epilepsy: asso-
ciation with interleukin-1α immunoreactivity. 
J Neurochem. 1994;63(5):1872–9.

	 40.	García-Cabrero AM, Guerrero-López R, Giráldez 
BG, Llorens-Martín M, Ávila J, Serratosa JM, 
et  al. Hyperexcitability and epileptic seizures in a 
model of frontotemporal dementia. Neurobiol Dis. 
2013;58:200–8.

	 41.	Holth JK, Bomben VC, Reed JG, Inoue T, Younkin 
L, Younkin SG, et  al. Tau loss attenuates neu-
ronal network hyperexcitability in mouse and 
Drosophila genetic models of epilepsy. J Neurosci. 
2013;33(4):1651–9.

	 42.	Palop JJ, Mucke L.  Epilepsy and cognitive 
impairments in Alzheimer disease. Arch Neurol. 
2009;66(4):435–40.

	 43.	McBride AE, Shih TT, Hirsch LJ.  Video-EEG 
monitoring in the elderly: a review of 94 patients. 
Epilepsia. 2002;43(2):165–9.

	 44.	Sheth RD, Drazkowski JF, Sirven JI, Gidal BE, 
Hermann BP.  Protracted ictal confusion in elderly 
patients. Arch Neurol. 2006;63(4):529–32.

	 45.	Cloyd J, Hauser W, Towne A, Ramsay R, Mattson 
R, Gilliam F, et  al. Epidemiological and medical 
aspects of epilepsy in the elderly. Epilepsy Res. 
2006;68:39–48.

	 46.	Ramsay R.  Challenges in the diagnosis and treat-
ment of the elderly patient with epilepsy. Ixtapa: 
Southern Clinical Neurological Society; 2003.

	 47.	Waterhouse E, Towne A.  Seizures in the elderly: 
nuances in presentation and treatment. Cleve Clin 
J Med. 2005;72(3):526.

	 48.	 Ito M, Echizenya N, Nemoto D, Kase M.  A case 
series of epilepsy-derived memory impairment 
resembling Alzheimer disease. Alzheimer Dis Assoc 
Disord. 2009;23(4):406–9.

	 49.	Dupont S, Verny M, Harston S, Cartz-Piver L, 
Schück S, Martin J, et  al. Seizures in the elderly: 
development and validation of a diagnostic algo-
rithm. Epilepsy Res. 2010;89(2):339–48.

	 50.	Theodore WH.  The postictal state: effects of age 
and underlying brain dysfunction. Epilepsy Behav. 
2010;19(2):118–20.

	 51.	Ramsay RE, Macias FM, Rowan AJ.  Diagnosing 
epilepsy in the elderly. Int Rev Neurobiol. 
2007;81:129–51.

	 52.	Chapin J, Naugle R. Geriatric patients with epilepsy. 
Handbook on the neuropsychology of epilepsy. 
New York: Springer; 2015. p. 63–85.

	 53.	Hauser WA. Seizure disorders: the changes with age. 
Epilepsia. 1992;33(s4):6–14.

	 54.	Tinuper P, Provini F, Marini C, Cerullo A, Plazzi 
G, Avoni P, et  al. Partial epilepsy of long dura-
tion: changing semiology with age. Epilepsia. 
1996;37(2):162–4.

	 55.	Towne AR.  Epidemiology and outcomes of sta-
tus epilepticus in the elderly. Int Rev Neurobiol. 
2007;81:111–27.

	 56.	Ferro JM, Pinto F.  Poststroke epilepsy: epidemi-
ology, pathophysiology and management. Drugs 
Aging. 2004;21(10):639–54.

	 57.	Canouï-Poitrine F, Bastuji-Garin S, Alonso E, Darcel 
G, Verstichel P, Caillet P, et al. Risk and prognostic 
factors of status epilepticus in the elderly: a case–
control study. Epilepsia. 2011;52(10):1849–56.

	 58.	Tomson T, Walczak T, Sillanpaa M, Sander 
JW.  Sudden unexpected death in epilepsy: a 
review of incidence and risk factors. Epilepsia. 
2005;46(s11):54–61.

	 59.	Butler CR, Graham KS, Hodges JR, Kapur N, 
Wardlaw JM, Zeman AZ. The syndrome of transient 
epileptic amnesia. Ann Neurol. 2007;61(6):587–98.

	 60.	Nadarajan V, Perry R, Johnson J, Werring 
D. Transient ischaemic attacks: mimics and chame-
leons. Pract Neurol. 2014;14(1):23–31.

	 61.	Bergfeldt L.  Differential diagnosis of cardio-
genic syncope and seizure disorders. Heart. 
2003;89(3):353–8.

	 62.	Mellers J.  The approach to patients with “non- 
epileptic seizures”. Postgrad Med J.  2005;81(958): 
498–504.

	 63.	Malmgren K, Reuber M, Appleton R.  Differential 
diagnosis of epilepsy. In:  Oxford textbook of 
epilepsy and epileptic seizures. Oxford: Oxford 
University Press; 2012. p. 81–94.

	 64.	Veran O, Kahane P, Thomas P, Hamelin S, Sabourdy 
C, Vercueil L.  De novo epileptic confusion in the 
elderly: a 1-year prospective study. Epilepsia. 
2010;51(6):1030–5.

	 65.	Ung K, Larner A.  Transient amnesia: epilep-
tic or global? A differential diagnosis with sig-
nificant implications for management. QJM. 
2012;107(11):915–7.

	 66.	Colman N, Nahm K, Van Dijk J, Reitsma JB, Wa 
W, Kaufmann H.  Diagnostic value of history tak-
ing in reflex syncope. Clin Auton Res. 2004;14: 
i37–44.

	 67.	Sheldon R.  Distinguishing syncope from seizures: 
how useful is the clinical history? In:  Cardiac 
arrhythmias. Milano: Springer; 2003. 2004.

	 68.	Bradley M, Boeve F.  REM sleep behavior disor-
der: updated review of the core features, the RBD-
neurodegenerative disease association, evolving 
concepts, controversies, and future directions. Ann 
N Y Acad Sci. 2010;1184:15–54.

	 69.	Boeve BF, Silber MH, Ferman TJ.  REM sleep 
behavior disorder in Parkinson’s disease and demen-
tia with Lewy bodies. J Geriatr Psychiatry Neurol. 
2004;17(3):146–57.

K. Coulehan and H. Allison Bender



659

	 70.	Smith PE.  If it’s not epilepsy. J  Neurol Neurosurg 
Psychiatry. 2001;70(suppl 2):ii9–ii14.

	 71.	Kellinghaus C, Loddenkemper T, Dinner DS, 
Lachhwani D, O Lüders H.  Seizure semiol-
ogy in the elderly: a video analysis. Epilepsia. 
2004;45(3):263–7.

	 72.	Duncan R, Oto M, Martin E, Pelosi A.  Late onset 
psychogenic nonepileptic attacks. Neurology. 
2006;66(11):1644–7.

	 73.	Bell BD, Giovagnoli AR.  Epilepsy and aging. In:  
Handbook on the neuropsychology of aging and 
dementia. New York: Springer; 2013. p. 421–41.

	 74.	Mitsis EM, Bender HA, Kostakoglu L, Machac 
J, Martin J, Woehr JL, et  al. A consecutive case 
series experience with [18 F] florbetapir PET imag-
ing in an urban dementia center: impact on qual-
ity of life, decision making, and disposition. Mol 
Neurodegener. 2014;9(1):10.

	 75.	Ettinger AB, Baker GA. Best clinical and research 
practice in epilepsy of older people: focus on 
antiepileptic drug adherence. Epilepsy Behav. 
2009;15(2):S60–S3.

	 76.	French JA, Staley BA. AED treatment through dif-
ferent ages: as our brains change, should our drug 
choices also? Epilepsy Curr. 2012;12(4s):22–7.

	 77.	Patsalos PN, Perucca E.  Clinically important drug 
interactions in epilepsy: interactions between anti-
epileptic drugs and other drugs. Lancet Neurol. 
2003;2(8):473–81.

	 78.	Lee GP. Neuropsychology of epilepsy and epilepsy 
surgery. Oxford: Oxford University Press; 2010.

	 79.	Rowan AJ. Reflections on the treatment of seizures 
in the elderly population. Neurology. 1998;51(5 
Suppl 4):S28–33.

	 80.	Rowan AJ, Ramsay R, Collins J, Pryor F, Boardman 
K, Uthman B, et  al. New onset geriatric epilepsy: 
a randomized study of gabapentin, lamotrigine, and 
carbamazepine. Neurology. 2005;64(11):1868–73.

	 81.	Krumholz A, Wiebe S, Gronseth GS, Gloss DS, 
Sanchez AM, Kabir AA, et  al. Evidence-based 
guideline: management of an unprovoked first sei-
zure in adults report of the guideline development 
Subcommittee of the American Academy of neurol-
ogy and the American Epilepsy Society. Neurology. 
2015;84(16):1705–13.

	 82.	De Reuck J. Management of stroke-related seizures. 
Acta Neurol Belg. 2009;109(4):271–6.

	 83.	Mohanraj R, Brodie M. Diagnosing refractory epi-
lepsy: response to sequential treatment schedules. 
Eur J Neurol. 2006;13(3):277–82.

	 84.	Acosta I, Vale F, Tatum WO, Benbadis SR. 
Epilepsy surgery after age 60. Epilepsy Behav. 
2008;12(2):324–5.

	 85.	Grivas A, Schramm J, Kral T, Von Lehe M, 
Helmstaedter C, Elger CE, et  al. Surgical treat-
ment for refractory temporal lobe epilepsy in the 
elderly: seizure outcome and neuropsychological 
sequels compared with a younger cohort. Epilepsia. 
2006;47(8):1364–72.

	 86.	Sirven JI, Sperling M, Naritoku D, Schachter S, 
Labar D, Holmes M, et  al. Vagus nerve stimula-
tion therapy for epilepsy in older adults. Neurology. 
2000;54(5):1179–82.

	 87.	Helmstaedter C, Reuber M, Elger CC. Interaction of 
cognitive aging and memory deficits related to epi-
lepsy surgery. Ann Neurol. 2002;52(1):89–94.

	 88.	Seeman TE, Lusignolo TM, Albert M, Berkman 
L.  Social relationships, social support, and pat-
terns of cognitive aging in healthy, high-functioning 
older adults: MacArthur studies of successful aging. 
Health Psychol. 2001;20(4):243.

	 89.	Taylor WD. Depression in the elderly. N Engl J Med. 
2014;371(13):1228–36.

	 90.	BUCKS RS, Ashworth D, Wilcock G, Siegfried 
K.  Assessment of activities of daily liv-
ing in dementia: development of the Bristol 
Activities of Daily Living Scale. Age Ageing. 
1996;25(2):113–20.

	 91.	Galimberti CA, Magri F, Magnani B, Arbasino C, 
Cravello L, Marchioni E, et  al. Antiepileptic drug 
use and epileptic seizures in elderly nursing home 
residents: a survey in the province of Pavia, northern 
Italy. Epilepsy Res. 2006;68(1):1–8.

	 92.	Sindi S, Fiocco AJ, Juster RP, Lord C, Pruessner J, 
Lupien SJ. Now you see it, now you don’t: testing 
environments modulate the association between 
hippocampal volume and cortisol levels in young 
and older adults. Hippocampus. 2014;24(12): 
1623–32.

	 93.	 Ivnik RJ, Malec JF, Smith GE, Tangalos EG, 
Petersen RC.  Neuropsychological tests’ norms 
above age 55: COWAT, BNT, MAE token, WRAT-R 
reading, AMNART, STROOP, TMT, and JLO. Clin 
Neuropsychol. 1996;10(3):262–78.

	 94.	Lucas JA, Ivnik RJ, Willis FB, Ferman TJ, Smith GE, 
Parfitt FC, et  al. Mayo’s Older African Americans 
Normative Studies: normative data for commonly 
used clinical neuropsychological measures. Clin 
Neuropsychol. 2005;19(2):162–83.

	 95.	Nelson HE, Willison J.  National adult reading test 
(NART). Windsor: Nfer-Nelson; 1991.

	 96.	Wechsler D.  Wechsler adult intelligence scale–
fourth edition (WAIS–IV), vol. 22. San Antonio: 
NCS Pearson; 2008. p. 498.

	 97.	Wechsler D.  WASI-II: Wechsler abbreviated 
scale of intelligence. San Antonio: Psychological 
Corporation; 2011.

	 98.	Schmidt M.  Rey auditory verbal learning test: a 
handbook. Los Angeles: Western Psychological 
Services; 1996.

	 99.	Benedict R. Brief visual memory test–revised: pro-
fessional manual. Odessa: Psychological Assessment 
Resources; 1997.

	100.	Meyers JE, Meyers KR.  Rey complex figure test 
and recognition trial professional manual. Odessa: 
Psychological Assessment Resources; 1995.

	101.	Wechsler D. Wechsler memory scale–fourth edition 
(WMS-IV). San Antonio: Pearson; 2009.

38  Evaluation of Comorbid Epilepsy and Dementia



660

	102.	Kaplan E, Goodglass H, Weintraub S. Boston nam-
ing test: pro-ed. 2nd ed. Philadelphia: Lippincott 
Williams & Wilkins; 2001.

	103.	Reitan RM, Wolfson D. The Halstead-Reitan neu-
ropsychological test battery: theory and clinical 
interpretation. Tucson: Reitan Neuropsychology; 
1985.

	104.	Heaton R, Chelune G, Talley J, Kay G, Curtiss 
G.  Wisconsin card sorting test manual. Odessa: 
Psychological Assessment Resources. Inc[Links]; 
1981.

	105.	Trites R.  Grooved pegboard instruction manual. 
Lafayette: Lafayette Instrument; 1989.

	106.	Jurica PJ, Leitten CL, Mattis S.  Dementia rat-
ing Scale-2: DRS-2: professional manual. Lutz: 
Psychological Assessment Resources; 2001.

	107.	Randolph C. Repeatable battery for the assessment 
of neuropsychological status (RBANS) update man-
ual. Bloomington: Pearson; 2012.

	108.	Kobau R, Gilliam F, Thurman DJ. Prevalence of self-
reported epilepsy or seizure disorder and its asso-
ciations with self-reported depression and anxiety: 
results from the 2004 Healthstyles Survey. Epilepsia. 
2006;47(11):1915–21.

	109.	Haut SR, Katz M, Masur J, Lipton RB.  Seizures 
in the elderly: impact on mental status, mood, and 
sleep. Epilepsy Behav. 2009;14(3):540–4.

	110.	Martin RC, Griffith HR, Faught E, Gilliam F, 
Mackey M, Vogtle L. Cognitive functioning in com-
munity dwelling older adults with chronic partial 
epilepsy. Epilepsia. 2005;46(2):298–303.

	111.	Griffith HR, Netson KL, Harrell LE, Zamrini EY, 
Brockington JC, Marson DC.  Amnestic mild cog-
nitive impairment: diagnostic outcomes and clini-
cal prediction over a two-year time period. J  Int 
Neuropsychol Soc. 2006;12(2):166–75.

	112.	Paradiso S, Hermann B, Blumer D, Davies K, 
Robinson R.  Impact of depressed mood on neu-
ropsychological status in temporal lobe epilepsy. 
J Neurol Neurosurg Psychiatry. 2001;70(2):180–5.

	113.	Yesavage JA, Brink TL, Rose TL, Lum O, Huang 
V, Adey M, et al. Development and validation of a 
geriatric depression screening scale: a preliminary 
report. J Psychiatr Res. 1983;17(1):37–49.

	114.	Pachana NA, Byrne GJ, Siddle H, Koloski N, 
Harley E, Arnold E. Development and validation of 

the Geriatric Anxiety Inventory. Int Psychogeriatr. 
2007;19(1):103–14.

	115.	Hamilton M.  The assessment of anxiety states by 
rating. Br J Med Psychol. 1959;32(1):50–5.

	116.	Ohayon MM, Carskadon MA, Guilleminault C, 
Vitiello MV.  Meta-analysis of quantitative sleep 
parameters from childhood to old age in healthy indi-
viduals: developing normative sleep values across 
the human lifespan. Sleep. 2004;27(7):1255–73.

	117.	Schmutte T, Harris S, Levin R, Zweig R, Katz M, 
Lipton R. The relation between cognitive function-
ing and self-reported sleep complaints in nonde-
mented older adults: results from the Bronx aging 
study. Behav Sleep Med. 2007;5(1):39–56.

	118.	Yaffe K, Blackwell T, Barnes D, Ancoli-Israel S, 
Stone K, Group SoOF. Preclinical cognitive decline 
and subsequent sleep disturbance in older women. 
Neurology. 2007;69(3):237–42.

	119.	Buysse DJ, Reynolds CF, Monk TH, Berman SR, 
Kupfer DJ.  The Pittsburgh Sleep Quality Index: a 
new instrument for psychiatric practice and research. 
Psychiatry Res. 1989;28(2):193–213.

	120.	Martin R, Vogtle L, Gilliam F, Faught E.  Health-
related quality of life in senior adults with epilepsy: 
what we know from randomized clinical trials and 
suggestions for future research. Epilepsy Behav. 
2003;4(6):626–34.

	121.	Luoni C, Bisulli F, Canevini MP, De Sarro G, Fattore 
C, Galimberti CA, et  al. Determinants of health-
related quality of life in pharmacoresistant epilepsy: 
results from a large multicenter study of consecu-
tively enrolled patients using validated quantitative 
assessments. Epilepsia. 2011;52(12):2181–91.

	122.	Bourdet SV, Gidal BE, Alldredge BK. Pharmacologic 
management of epilepsy in the elderly. J Am Pharm 
Assoc (1996). 2001;41(3):421–36.

	123.	Vickrey B, Perrine K, Hays R, Hermann B, Cramer 
J, Meador K, et  al. Quality of life in epilepsy 
QOLIE-31 (version 1.0): scoring manual and patient 
inventory. Santa Monica: Rand; 1993.

	124.	Barr WB, Morrison C. Handbook on the neuropsy-
chology of epilepsy. New York: Springer; 2014.

	125.	Chelune GJ, Duff K.  The assessment of change: 
serial assessments in dementia evaluations. In:  
Handbook on the neuropsychology of aging and 
dementia. New York: Springer; 2013. p. 43–57.

K. Coulehan and H. Allison Bender


	38: Evaluation of Comorbid Epilepsy and Dementia
	Introduction
	Definition of Epilepsy and Seizures
	Epilepsy in Patients with Dementia
	Shared Neurobiological Substrates of Seizures and Dementia
	Diagnostic Decision–Making in Patients with Seizures and Dementia
	Common Differential Diagnoses
	Delirium
	Transient Ischemic Attacks (TIAs)
	Transient Global Amnesia
	Syncope
	Rapid Eye Movement Sleep Behavior Disorder
	Psychogenic Non-epileptic Seizures

	Imaging and Mapping Diagnostic Tools for Seizures and Dementia
	Antiepileptic Drugs and Dementia
	Surgical Interventions
	Clinical Assessment
	Clinical Interview
	Test Selection and Assessment Process
	Assessment of Health-Related Quality of Life
	Formulation of Findings
	Recommendations
	Cognitive
	Medical
	Behavioral
	Psychological


	Case Report
	Clinical Pearls
	References




