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“Background and objectives: The aim of this work was to test the hypothesis that patients with temporal lobe epilepsy (TLE)
with subjective initial memory complaints (not confirmed by an objective standard assessment) and various phenotypes also
show objective very long-term memory deficit with accelerated long-term forgetting. We tested patients with TLE with 2
surprise memory tests after 3 weeks: the standard Free and Cued Selective Reminding Test (FCSRT) and Epireal, a new test
specifically designed to capture more ecologic aspects of autobiographical memory. Methods: Forty-seven patients with TLE (12
with hippocampal sclerosis, 12 with amygdala enlargement, 11 with extensive lesions, 12 with normal MRI) who complained
about their memory, but for whom the standard neuropsychological assessment did not reveal any memory impairment after a
standard delay of 20 minutes, underwent 2 surprise memory tests after 3 weeks. They were compared to 35 healthy controls.
Results: After 3 weeks, FCSRT and Epireal recall scores were significantly lower in patients than in controls (P < .001). There
was no significant correlation between FCSRT and Epireal scores (P¼ .99). Seventy-six percent of patients with TLE had objective
impairment on at least 1 of these very long-term memory tests, regardless of the existence and type of lesion or response to
antiseizure medication. Easily applicable, Epireal had a higher effect size, detected deficits in 28% more patients, and is a useful
addition to the standard workup. Discussion: Assessing long-term memory should be broadened to a wide spectrum of patients
with TLE with a memory complaint, regardless of the epileptic syndrome, regardless of whether it is associated with a lesion.
This could lead to rethinking TLE nosology associated with memory.”

Commentary

Memory complaints are one of the most common complaints in

the epilepsy clinic and have a negative impact on quality of life.1

There has been a perception in the epilepsy field that patients

who perform well on neuropsychological testing do not have an

underlying memory issue. As a result, in patients with “normal

performance”, the complaints are often attributed to co-morbid

mood disorders or psychosocial factors. This has created a large

discrepancy between the prevalence of subjective memory

complaints and objective impairment on testing.2

The standard neuropsychological battery has served us

well so far in identifying phenotypes of cognitive impairment

in epilepsy, predicting risk of decline after epilepsy surgery,

identifying cognitive domains that might benefit from more

support, and planning treatment strategies/accommodations,

among other benefits.3 However, the standard battery that we

have relied on has some blind spots; we do not perform an

adequate assessment of autobiographical memory and our

“long term” memory assessments occur 10 to 30 minutes

after the information is encoded. It is these blind spots that

Lemesle et al. try to address.4 The authors prospectively

recruited 47 patients with temporal lobe epilepsy (TLE) who

had: 1- subjective memory complaints corroborated by a

family member; 2- a normal performance on standard neu-

ropsychological testing defined as a score within 2 standard

deviations on the free and cued selective reminding test

(FCSRT) which is a 16 word list verbal memory test; 3- mini

mental status exam >25.
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Thirty-five control subjects were also enrolled in the study

for comparison. Eligible patients were invited to return for

another assessment 3 weeks later which is where this study’s

novelty and creativity lies. This time subjects were asked about

the FCSRT again to determine how many words from the 16-word

list they recalled, and then the Epireal protocol was implemented.

Epireal consists of a total of 8 induced events during the as-

sessment that would be asked about 3 weeks later. An example of

these events includes the examiner offering the subject a drink, the

examiner leaving the room and changing their gown, the phone

ringing twice during the visit, asking the subject to retrieve a

questionnaire from a shelf and providing the subject with a green

binder from a specific location. Elements that were tested later

included content, context, and timing of these events. In the ab-

sence of spontaneous recall, cues were then provided followed by

recognition questions such as “did the phone ring once or twice?’,

and a score out of 39 was generated.4

After using the controls to establish impaired performance

cut-offs on Epireal, seventy-six percent of epilepsy patients

were shown to have impairment on either the Epireal, the

FCSRT or both. There was no correlation between performance

on the FCSRT and Epireal likely because the tests are assessing

different aspects of memory. The presence or absence of lesions

did not affect outcomes, curiously 12 patients had amygdala

enlargement on MRI which is not a very common finding seen

in TLE.5 These findings were still significant after adjusting

for mood, anxiety, and motivation using standard question-

naires. The authors highlight Epireal as an easy to use,

multisensory protocol, that can supplement a standard neu-

ropsychological battery and identify objective impairments

in long term memory.4

The phenomenon of accelerated long term forgetting

(ALF) was first described in temporal lobe epilepsy and is

characterized by normal encoding over delays up to 30

minutes with accelerated decay of information over a period

of hours, days, and weeks.6 This phenomenon has been

identified across different epilepsy populations and age

groups and has also been noted in older adults without ep-

ilepsy. Memories once encoded are fragile and need to be

consolidated. The process of memory consolidation is

heavily dependent on sleep and allows the transfer of

memories from the hippocampus to a more distributed

neocortical network.7 Studies looking at long term memory

consolidation often use word lists and images, the advantage

of Epireal is that it is testing an episodic memory in which the

subject was an observer or participant. Epireal seems easy to

use but still requires reproducibility. There are also questions

about whether the events in Epireal are truly encoded in the

first place, and how attentional difficulties which are pre-

valent in epilepsy can affect performance.8 An additional

concern revolves around the saliency of the induced events

and the fact that subjects are not forewarned about the

protocol.9 Our brains need to prioritize which autobio-

graphical memories need consolidation, and the memory of

being offered a glass of orange juice during a neuro-

psychological assessment might not always make the cut.

One of the main messages of this study is that patients who

have subjective memory complaints should be taken seriously.

In the dementia literature, the concept of subjective cognitive

decline has received attention because a subset of patients were

found to have underlying neurodegenerative pathologies de-

spite normal performance on neuropsychological testing.10

Studies focusing on cohorts with subjective cognitive decline

have shown an increased risk of mild cognitive impairment or

Alzheimer’s dementia with longitudinal follow up.10 We should

extrapolate this concern to our epilepsy clinic and perform a

thorough work up in patients with subjective memory complaints.

The differential diagnosis is broad and includes a cogniform

disorder, impact of a mood disorder, medication effects, or as

this study suggests impairments in long term consolidation.

The pathophysiology of ALF in epilepsy is still poorly

understood which is why we need to start by establishing the

ideal battery of tests to assess long term memory, identify

factors that correlate with impaired consolidation and deter-

mine whether any interventions will help. Given the need for

serial testing, an ideal battery would be self-administered.

Certain at home tablet-based cognitive batteries are already

being investigated in elderly cohorts and performance on these

tests has been correlated with Alzheimer’s disease biomarker

status.11

With regards to contributing factors to ALF, seizures whether

clinical or subclinical are likely top of the list. There is also

interest in the role of interictal epileptiform discharges especially

those in sleep.12 Given the prevalence of sleep disordered

breathing in epilepsy, and its disruption of sleep architecture, one

would also expect it to play a role. Identifying patients who might

benefit from prolonged EEG or a sleep study to better examine

their memory complaints would be a good first step. Studies have

already started looking at ways to improve the process of memory

consolidation during sleep with medications, electrical stimula-

tion or tagging memories with odors or sounds. If successful they

present appealing therapeutic opportunities.

This study is another reminder that we should listen

closely to our patients’ complaints, and that our gold stan-

dards need to be updated as our understanding of memory

evolves.

ORCID iD

Rani Sarkis https://orcid.org/0000-0001-8291-7864

References

1. Fisher RS, Vickrey BG, Gibson P, et al. The impact of epilepsy

from the patient’s perspective II: Views about therapy and health

care. Epilepsy Res. 2000;41(1):53-61.

2. Vermeulen J, Aldenkamp AP, Alpherts WCJ. Memory complaints

in epilepsy: Correlations with cognitive performance and neu-

roticism. Epilepsy Res. 1993;15(2):157-170.

3. Wilson SJ, Baxendale S, Barr W, et al. Indications and expectations

for neuropsychological assessment in routine epilepsy care: Report

of the ILAE neuropsychology task force, diagnostic methods

commission. Epilepsia. 2015;56(5):674-681.

Commentary 283

https://orcid.org/0000-0001-8291-7864
https://orcid.org/0000-0001-8291-7864
https://orcid.org/0000-0001-8291-7864


4. Lemesle B, Barbeau EJ, Milongo Rigal E, et al. Hidden ob-

jective memory deficits behind subjective memory complaints

in patients with temporal lobe epilepsy. Neurology. 2022;98(8):

E818-E828.

5. Beh SMJ, Cook MJ, D’Souza WJ. Isolated amygdala enlargement

in temporal lobe epilepsy: A systematic review. Epilepsy Behav.

2016;60:33-41.

6. Blake RV, Wroe SJ, Breen EK, McCarthy RA. Accelerated

forgetting in patients with epilepsy: Evidence for an impair-

ment in memory consolidation. Brain. 2000;123 Pt 3(3):

472-483.

7. Klinzing JG, Niethard N, Born J. Mechanisms of systems

memory consolidation during sleep. Nat Neurosci. 2019;

22(10):1598-1610.

8. Englot DJ, Morgan VL, Chang C. Impaired vigilance networks in

temporal lobe epilepsy: Mechanisms and clinical implications.

Epilepsia. 2020;61(2):189-202.

9. Gruber MJ, Ritchey M, Wang SF, Doss MK, Ranganath C. Post-

learning hippocampal dynamics promote preferential retention of

rewarding events. Neuron. 2016;89(5):1110-1120.

10. Jessen F, Amariglio RE, Buckley RF, et al. The characterisation of

subjective cognitive decline. Lancet Neurol. 2020;19(3):271-278.

11. Jutten RJ, Rentz DM, Fu JF, et al. Monthly at-home computerized

cognitive testing to detect diminished practice effects in preclinical

Alzheimer’s disease. Front Aging Neurosci. 2022;13:800126.

12. Lambert I, Tramoni-Negre E, Lagarde S, et al. Accelerated long-

term forgetting in focal epilepsy: Do interictal spikes during sleep

matter? Epilepsia. 2021;62(3):563-569.

284 Epilepsy Currents 22(5)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


