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This is a case report of a 62-year-old male with lifelong temporal lobe epilepsy presented with an inter-
esting matrix of clinical, cognitive, psychiatric, neuroinaging and psychosocial features. This was one of
the cases presented for review and discussion at the ILAE Neuropsychology Training Course as part of
a case series discussion and is highlighted to illustrate the potential for neuropsychological resilience
in a patient with epilepsy.
� 2021 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

This patient with temporal lobe epilepsy (TLE) was presented at
the ILAE Neuropsychology Summer School as part of the case series
discussions. The case involves a 62-year-old, left-handed male
with 16 years of education who was admitted to the epilepsy mon-
itoring unit for video-EEG to characterize his drug resistant epi-
lepsy. He is here reported due to his remarkably intact cognitive
presentation despite a complicated medical history and inherent
risk factors which are typically associated with compromised cog-
nitive function. Unique features of the case included complications
of antiseizure medications, complex psychosocial and psychiatric
histories, atypical cerebral language dominance, unexpected neu-
roimaging findings, and largely intact neuropsychological status
including memory performance. The neuropsychological evalua-
tion and subsequent presentation and discussion of this patient
occurred prior to epilepsy surgery. We now focus on those findings
and the questions that were raised, and provide additional infor-
mation to summarize his subsequent neurological course. Overall,
the objective of the report is to spotlight the presence of multiple
medical risk factors in an individual and yet demonstrate retention
of cognitive reserve to illustrate neuropsychological resilience.
Case report

Medical history

AB is a 62-year-old, left-handed male with a medical history
significant for esophageal reflux, tubular adenoma, peripheral neu-
ropathy, and myopia. Sleep was reported to be intact and without
problems involving sleep onset or maintenance in the absence of
sleep apnea. AB played football in high school and reported a few
‘‘hits” from which he was momentarily dazed but without subse-
quent cognitive, behavioral, or physical sequela. In 2001, he was
involved in a motor vehicle accident due to icy conditions, report-
ing that the airbag deployed. Impact was without loss of conscious-
ness or subsequent neurobehavioral complications.

AB was admitted to the epilepsy monitoring unit for video-EEG
to characterize his drug-resistant epilepsy. It was learned that he
was the product of a normal pregnancy, labor and delivery, born
at term with birthweight unknown. At 6 months of age, he was
hospitalized for a severe febrile illness and was diagnosed with
meningitis. It is uncertain if seizures were present at that time
(the original records were unavailable). His subsequent develop-
ment was reportedly unremarkable with no history of neurodevel-
opmental, behavioral, learning, or subsequent medical issues. At
age 14 years, he experienced the onset of spontaneous recurrent
seizures for which he was started on phenytoin and ultimately
remained on for over 4 decades. AB reported that he remained
seizure-free during this time. However, there was a very strong
suspicion that he experienced recurrent focal onset seizures for
which he was amnestic because reliable witnesses reported
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observing episodic focal impaired awareness seizures without
post-ictal self-awareness. He never experienced a focal to bilateral
tonic-clonic seizure. His epilepsy became more problematic in
2005 at age 52 during a phenytoin medication adjustment, and
he subsequently experienced an estimated 6 focal impaired aware-
ness seizures per year from that point on. In 2012, his neurological
examination revealed impaired position sense and decreased light
touch in his feet bilaterally as well as inability to complete heel-to-
toe walking--suggestive of a cerebellar effect that was presumably
related to the long-term use of phenytoin where, in addition, lab-
oratory tests in late 2012 revealed toxic levels of phenytoin. In
2013 at age 60, he was ultimately switched to levetiracetam
1000 mg BID. He initially reported being seizure-free for about
one year, but then reported an increase to 5 seizures per year. As
a result, his dose was increased to 1500 mg twice daily in 2015.

AB’s seizures are stereotyped and characterized by an aura of a
strange, abnormal (unpleasant) metallic taste followed by a vacant
stare, unresponsiveness, oral automatisms (lip smacking) and ver-
balization (saying ‘‘what” repeatedly). The duration of the seizures
was estimated to be approximately 2 min followed by mild postic-
tal agitation and restlessness. The seizures occurred predominantly
at night, 1–2 h after falling asleep. This seizure type occurred twice
per month prior to levetiracetam monotherapy. His second seizure
type was characterized by a typical aura followed by a sensation of
‘‘lightheadedness and an out of the body sensation” lasting 5–10
seconds, and these occurred 1–2 times per month prior to leve-
tiracetam dosage increase. His third seizure type was characterized
by a sensation of déjà vu for 5–10 seconds with no associated
impairment of awareness.
Psychiatric history

AB reported experiencing episodes of depression throughout his
life that tended to occur without warning and that were unrelated
to situational factors. These were described as periods marked by
sadness, apathy, irritability, ‘‘feeling sorry for himself” and a ‘‘rac-
ing mind” at night. The frequency was unclear, but episodes were
more evident when he was working full time, would last for ‘‘about
a week” and then spontaneously remit and were reportedly exac-
erbated with the introduction of leviteracetam. He denied that
these episodes impacted his occupation or impaired social func-
tioning. When the depressive episode resolved, AB stated that he
felt like he was ‘‘on a high.” There was no clear history of mania
or hypomania, suicidal ideation, initiation of psychotropic medica-
tion, or psychiatric treatment. Family psychiatric history was nota-
ble for post-traumatic stress disorder and alcoholism in his father
that was reportedly linked to his military service. Three paternal
cousins committed suicide.
Social history

AB and his two siblings were initially raised by his biological
parents until age 4 when his mother died. His father remarried
and he was then raised with an additional 3 step-siblings and 2
half-siblings. His stepmother was described as verbally, physically
and emotionally abusive. At age 14 years, he moved out of the
home to live with a brother due to the abuse. AB went on to obtain
a Bachelor of Arts degree (biology major) and was employed by a
large food corporation for 38 years as a quality supervisor in a lab-
oratory. He reported that he enjoyed his job and retired in Decem-
ber 2012 at age 59. AB has been married for 38 years. He and his
wife adopted a son with complex medical issues who passed away
at age 33. AB denied changes in cognition or day-to-day functional
status and reported driving without difficulty or incident. For lei-
sure, AB runs 4 miles approximately 3 times per week. He denied
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history of tobacco, alcohol, or other substance use. A past family
history of epilepsy was denied.

Evaluation

Neuroimaging. Brain MRI revealed areas of focal encephalomala-
cia within the left external capsule and basal ganglia and lateral
left putamen, believed to represent sequelae of prior intracranial
hemorrhage, the timing of which was uncertain, suspected but
not confirmed to be possibly linked to his bout of encephalitis.
The left hippocampus demonstrated volume loss and loss of inter-
nal architecture with increased FLAIR signal. Ventricles and cortical
sulci were felt to be mildly prominent, compatible with mild dif-
fuse cerebral and cerebellar volume loss and evidence of old bilat-
eral cerebellar infarcts. There were also small punctate areas of T2-
weighted and T2 FLAIR signal abnormality in the deep frontopari-
etal white matter likely representing small vessel ischemic disease.
FDG-PET revealed focal moderate hypometabolism within the dis-
tal aspect of the left mesial and lateral temporal lobe; hypometa-
bolism in the left caudate, left putamen, and left thalamus, and
hypometabolism in the bilateral cerebellar hemispheres.

EEG monitoring in the Epilepsy Monitoring Unit. AB underwent
video-EEG monitoring for 5 days. Interictally, clear epileptiform
activity was lacking. Four seizures were captured and semiologi-
cally they were preceded by an aura of a metallic taste as well as
lightheadedness and then followed by a fearful look followed by
automatic behaviors consisting of repetitive lip smacking and fid-
geting. He was able to follow commands and recalled objects
inconsistently that were presented during the events. Electro-
graphically, the seizure onset was characterized by rhythmic delta
activity arising from the left hemisphere that subsequently evolved
to rhythmic ictal theta activity that was best seen in the left tem-
poral chain. Seizure duration ranged from 40-60 seconds.

Intracarotid amobarbital procedure. The results revealed intact
expressive and receptive language and right-sided hemiplegia
and a contralateral visual field deficit following infusion of the left
cerebral hemisphere after 100 mg of sodium amytal was injected.
Following the Medical College of Georgia protocol (Loring et al.,
2005), his memory performance was found to be intact with spon-
taneous recall of 5 of 8 items with recognition correct on 8/8 items
and no false positive errors. The right cerebral hemisphere was not
tested.

Cognitive assessment. AB presented with fluent, prosodic, and
non-paraphasic speech. His thoughts were goal directed, but tan-
gential during the clinical interview. He appeared mildly disinhib-
ited with sarcastic responses. Affect was euthymic and animated.
Performance was intact on measures of performance validity
(Dot Counting Test, E-score = 12; Rey �15, score = 13). Supplemen-
tal Table 1 summarizes the assessment for which the following
trends were evident:

� Estimated general cognitive functioning was average (WAIS-IV
3-short form subtests FSIQ = 94). Single word reading ability
was also average (WRAT-4 word reading = 99).

� Verbal and visual learning and memory were intact. AB recalled
7-9-9-13-11 items from a 16-item word list across learning tri-
als, representing high average performance (CVLT-II = SS = 115).
Following a delay, he recalled 10 items which improved to 11
with category prompts, representing average performance
(SS = 108). Recognition discrimination was high average
(SS = 115). On a measure of visual learning and memory, AB
recalled 4-6-9 units from a 12-unit geometric display across
learning trials, representing average performance (BVMT-R = S
S = 91). Following a delay, he recalled 8 of the previously
encoded units, representing average performance (SS = 97).
Recognition discrimination was within normal limits.
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� Language abilities were intact. Visual object naming was high
average (BNT = SS = 112) and semantic fluency was average
SS= (105).

� Processing speed was average (WAIS-III Digit Symbol-
Coding = 90; TMT-A = 97, 0 errors)

� Abnormalities were evident in executive functioning. Visuomo-
tor and mental flexibility were low average (TMT-B = 87, 0
errors). Novel problem solving and concept formation was bor-
derline impaired to low average with 1 category completed and
impaired for number of errors and perseverative responses
(WCST-64).

� Several self-report measures of mood and personality were
completed. Depression screening was unremarkable (NDDI-E
raw score = 8). Screening of DSM-IV symptomatology was unre-
vealing with all scale scores within normal limits (PDSQ). On
the MMPI (MMPI-2-RF), AB responded in a valid manner with
no elevations across the clinical scales. His responses indicated
a higher-than-average level of behavioral constraint, he did not
appear indecisive, and a lower than average level of aggressive
behavior. Additional elevations were on the following scales:
neurological complaints and disaffiliativeness (e.g., prefers
being alone).

Overall, the neuropsychological screening demonstrated aver-
age general cognitive abilities and intact processing speed, visual
object naming, verbal fluency, verbal learning and memory, visual
learning and memory, and mental flexibility. In contrast, AB
demonstrated abnormality in novel problem solving with a nota-
bly increased number of errors and perseverative responses. Find-
ings of executive dysfunction were consistent with his tangential
and disinhibited presentation. Interestingly, on a self-report mea-
sure his responses were suggestive of an individual who demon-
strates an above average level of behavioral constraint indicating
that he does not act out impulsively or seek excitement. However,
he presented as mildly disinhibited. Further, his responses sug-
gested he was someone who was somewhat asocial and who
experienced neurological symptoms. The diagnostic impression
included Mild Neurocognitive Disorder (dysexecutive). Although
he only had one low executive function score on a measure of
novel problem solving, his presentation was also suggestive of
executive dysfunction marked by a tangential affect and mild
disinhibition.
Discussion

Several aspects of this patient’s presentation are of interest. AB
appeared to suffer an early initial precipitating injury (meningitis
and possibly vascular insult) followed by a classic latent period
with the onset of spontaneous focal seizures in early adolescence.
The precipitating injury was believed to have put him at increased
risk for seizures. His seizures were reportedly well controlled for
decades, but with variable reporting of frequency per patient and
family, but eventually breaking through with clearly subsequent
drug resistant epilepsy. Looking forward to retirement, he initiated
the surgical evaluation process where structural imaging unex-
pectedly revealed diffuse abnormalities. In addition to left mesial
temporal sclerosis, imaging findings included bilateral cerebellar
white matter lesions and focal caudate and putamen lesions with
hemosiderin sequelae of prior hemorrhage, though there was no
clear history of clinical stroke. Hypometabolism was observed in
the left mesial and lateral temporal lobes consistent with his left
temporal epilepsy, along with bilateral cerebellar hypometabolism,
presumably related to the effects of chronic antiseizure medica-
tion, use as well as hypometabolism in the left thalamus and left
putamen.
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In the context of significant lifelong epilepsy, aging, and diffuse
neuroimaging findings, we expected to see considerable cognitive
pathology; however, AB arguably demonstrated cognitive reserve
with generally spared cognitive abilities, save for mild executive
dysfunction. It is certainly possible that more extensive testing
might have revealed additional cognitive pathology. It is unclear
to what degree the executive dysfunction is reflective of a possible
underlying mood disorder, chronic phenytoin use, or related to his
cerebral pathology in general, or cerebellar-thalamic-striatal
abnormalities in particular given their known link to executive
function. Notable of course was his intact verbal learning and
memory in the context of left hippocampal sclerosis. AB’s right
hemisphere dominance for speech and left handedness are of rele-
vance here and could reflect either reorganization of function in
the context of his early encephalitis and associated lesions; or,
reflective of ‘‘natural” reversed speech. Unfortunately, we have
no handedness information for his biological family which might
have been helpful in differentiation. Interestingly, there appears
to be no clear and unequivocal evidence of pathological ‘‘crowding
out” of nonverbal abilities nor poor right hemisphere mediation of
language skills suggestive of reorganization. He demonstrated a
personal weakness in visuospatial processing and problem solving
when compared to verbal measures, but the significance of this is
unclear and may reflect normal variability. Taken together, his cog-
nitive skills were, overall, impressive and arguably not due to
exceptional innate ability. He did have a college education and
stable work history, however, his work tasks were reportedly rote
and routine by design. Further, he led a healthy lifestyle with no
history of drug, tobacco or alcohol use, with routine exercise. There
is the question as to whether his healthy lifestyle served as a pro-
tective factor for his brain health in the context of a complicated
neurological history. Given the well-established potential benefits
of exercise on brain health and cognition in aging and preclinical
neurodegenerative disorders [3,4], as well as the emerging interest
and early findings in epilepsy [1,2], it is possible that his lifestyle
choices provided some protection against further challenges to
his neurobiological integrity and thus contributing to cognitive
reserve. It is possible that attention to other potentially modifiable
risk factors of interest to the aging community may be of relevance
to the cognitive and brain aging processes of persons with epilepsy
(c.f., [5]). Future research is needed to determine how often such
cognitive resilience is seen clinically and its relative effect size
across cognitive domains.

AB demonstrated further resilience regarding his emotional
well-being. He experienced lifelong fluctuations of mood in the
context of a family history of depression and suicidality, exacer-
bated by leviteracetam within the context of a difficult childhood
home and family upbringing which he eventually fled. In addition,
and to his credit, he subsequently obtained a college education,
maintained an admirable long-standing employment history with
a major corporation, and enjoyed a stable marriage and lifestyle.

Interesting and illustrative points include, but are not limited
to, the risk of cognitive change following epilepsy surgery,
longer-term cognitive risks associated with aging, and potential
cognitive reorganization that may have provided lifelong cognitive
protection.

Subsequent course

At the time of the presentation of his case at the ILAE training
course AB was still being considered for epilepsy surgery after neu-
ropsychology was no longer involved in his care. His course was as
follows: given his drug-resistance, evidence of left hippocampal
sclerosis on MRI, ipsilateral hypometabolism on PET, and intact
right hemisphere memory, surgical treatment for his epilepsy
was recommended as a treatment option. After discussing the pos-
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sibilities of a left amygdalohippocampectomy versus laser ablation
of the hippocampus, he chose the latter. The initial procedure was
performed in 2016 at age 63, 11 months after the initial neuropsy-
chological evaluation and 6 months after Wada evaluation, where
the head and body of left hippocampus was targeted. Given that
the entire hippocampus could not be ablated in one sitting, a sec-
ond ablation was performed for the remainder of the body and tail
of the hippocampus in 2017 at age 64. He had post-operative com-
plications of a sigmoid sinus thrombosis and deep vein thrombosis
that required anticoagulation. He was rendered seizure-free for
2 years but later developed recurrence in the context of an
attempted taper of levetiracetam during conversion to lamotrigine
monotherapy. Given this failure, he has been maintained on stable
dual therapy, lamotrigine 200 mg and levetiracetam 500 mg twice
daily.

Conclusions

This case illustrates several unique circumstances, most promi-
nent of which is the degree of general cognitive preservation
occurring in the complex setting of right hemisphere dominance
for language, intact verbal memory in the presence of left hip-
pocampal sclerosis, diffuse neuroimaging abnormalities with their
potential to adversely impact cognitive function, and his complex
psychosocial and behavioral history. Limited was information
regarding early medical history and long-term collateral informa-
tion regarding whether the clinical observations of executive dys-
function (e.g., tangentiality and disinhibition) was longstanding or
of more recent and worrisome development. Further limited was
information regarding the timing of his neuroimaging imaging
abnormalities and their link to the presence of behavioral changes.
The cognitive battery was somewhat attenuated along with lack of
cognitive assessment following his surgery. There were no
physician-reported cognitive changes or patient complaints of
changes that occurred following surgery which is reassuuring,
but the benefits of testing subjective reports with formal assess-
ment are appreciated. Post-operative neuropsychological evalua-
tion would have been helpful to complete the picture of
resilience of his cognitive function and serve as an additional dat-
4

apoint as he continues to age in order to monitor the risk for an
atypical cognitive sging course. But nevertheless, the presurgical
cognitive assessment will be beneficial should future cognitive
concerns arise.
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