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Objectives
1. Who	are	we?
2. What	is	neuropsychological	assessment?

3. Utility	in	Epilepsy
Ø How	are	they	useful	for	pts	with	epilepsy?
Ø What	factors	influence	test	performance	in	epilepsy?
Ø Who	is	considered	a	“good”	surgical	candidate?



Who	are	we?
ØPsychologists
ØClinical	psychology

ØBrain-behavior	relationships	



What	do	we	do?
ØClinical	Neuropsychologists	

1. Assessment
2. Treatment	
ØPsychotherapy	
ØCognitive	Rehabilitation	



Assessment
ØClinical	Interview	
ØPersonal	history	&	presenting	symptoms

ØMental	Status	Exam

ØTesting



Assessment
ØTesting
ØIQ
ØMotor	functions	
ØCognition
ØLanguage,	attention,	executive	functions,	and	memory

ØPsychiatric	
ØEmotional	functioning	and	personality	

ØEffort	or	validity	measures		



Assessment	
ØExam	length	
ØOutpatient
Ø½	to	full	day	
ØInpatient	
Ø2	hours	for	inpatient



Assessment	
ØTest	Score
ØRaw
ØNormed	

ØNormed
ØAge	
ØDemographic	
ØAge
ØGender	
ØRace/Ethnicity
ØEducation
ØPremorbid	IQ				







Assessment
ØComprehensive	Battery	of	tests
ØIQ
ØPremorbid	IQ
ØHART	

ØCurrent	IQ
ØWAIS-IV



Test	Battery
ØMotor
ØGPT
ØTMT
ØWAIS-IV



Test	Battery
ØAttention	
ØSimple	auditory	attention	
ØDigits	Forward	
ØWorking	Memory
ØDigits	Backward	

1,	2,	5,	3…



Test	Battery
ØAttention	
ØDivided	auditory	attention	
ØBTA

1,	B,	7,	C…



Test	Battery
ØAttention	
ØSustained	Visual	Attention	



Executive	Functions
ØWCST



Executive	Functions
Stroop



Executive	Functions
Tower	test
ØD-KEFS



Language
Verbal	Fluency
ØLetters	
ØCategories	

F,	A	,S	



Language
Naming
ØConfrontation	Naming	
ØAuditory	Naming	

The	planet	we	live	on?



Visuospatial	abilities	
ØPerception
ØJudgement	of	Line	
Orientation
ØBenton	Faces



Visuospatial	abilities	
ØConstruction	
ØClock	Drawing
ØRey-CFT	



Test	Battery	
ØMemory
ØVisuospatial
ØDesigns
ØBVMT-R
ØFaces
ØWMS-III	Faces



Test	Battery	
ØMemory
ØAuditory-verbal
ØHVLT-R/RAVLT	
ØLogical	Memory



Neuropsychology	and	Epilepsy
ØFactors	that	test	performance	
1. Lesion
ØMesial	temporal	lobe	structures
ØNew	learning	and	memory	deficits	

ØRight	parietal	
ØVisuoperceptual and	constructional	deficits	

ØLeft	parietal	
ØVisuospatial,	reading,	writing,	and	calculation



Factors	that	test	performance	

1. Lesion
ØPrefrontal	
ØExecutive	dysfunction
ØProblem	solving,	mental	flexibility,	
planning,	and	letter	guided	verbal	
fluency

ØOccipital	lobe	
ØVisual-perceptual	deficits	



Factors	that	test	performance	
2. Seizure	frequency	
ØGreater	frequency	=	greater	
cognitive	impairment
ØIntractable
ØTemporal	lobe	epilepsy	
ØProgressive	temporal	and	
extratemporal damage



Factors	that	test	performance	
3. Seizure	severity	
ØMore	severe	=	greater	cognitive	
impairment
ØMore	episodes	of	status	epilepticus
ØPrimary	generalized	tonic-clonic	vs	complex	
partial	seizures

ØMultiple	seizure	types	vs	single	seizure	type	



Factors	that	test	performance	
4. Age	of	Onset
ØEarlier	age	of	onset	
ØWorse	neuropsychological	performances



Factors	that	test	performance	
5.Noise
ØAntiepileptic	drugs	(AEDs)
Ø↓	seizure	likelihood	↓	neuronal	
excitability	
ØAttention	and	processing	speed

ØDose	dependent
ØOlder	AEDs	
ØTopamax



Factors	that	test	performance	
5. Noise
Ø Transient	cognitive	impairment
Ø Subclinical	epileptiform	discharges

Ø Postictal
Ø Brief	vs	prolong	delay
Ø ~20	minutes	vs	24	hours
Ø Seizure	type
Ø Complex	partial	seizure
Ø 24	hrs



Factors	that	test	performance	
5. Noise
Ø English	language	
ØNon-English	speaker
ØFluent	English	bilinguals	↓	than		
English	monolinguals	on	tests	of	
language



Factors	that	test	performance	
5.Noise
ØMotivation/Effort
ØQualitative	and	quantitative	measurement	



Pre-surgical	planning	
ØLateralization	and	Localization

ØCosts	vs	benefits



Lateralization	and	Localization
ØLateralization
Ø66-73%	

ØLocalization
ØInfluencing	factors	
ØKnown	seizure	focus?
ØLocation
ØTemporal
ØDiffuse



Pre-surgical	planning	
ØCosts	vs	benefits
ØSeizure	control	vs	cognitive	impairment	

ØSeizure	control	
ØFocal	deficit	
ØConsistent	with	EEG	and	MRI	
ØSeizure	relief	

ØPostoperative	cognitive	impairment?
ØPrediction	of	Memory	Loss	and	Language	impairment



Prediction	of	Memory	Loss
1. Memory	performance
ØMaterial	specific	
ØVerbal	>	nonverbal

ØRelative	to	seizure	focus/area	to	be	resected
ØLeft	(dominant)	>	right
ØLeft	temporal	lobectomy
Ø~60%	of	pts	have	verbal	memory	decline

ØRight	temporal	lobectomy
Ø~20	– 25%	of	pts	experience	non-verbal	memory	decline	



Prediction	of	Memory	Loss
2. Presence	of	MTS
ØSeizure	focus	or	contralateral	
ØPoor	Candidate	if:
1. Normal	verbal	memory	
2. Seizure	focus	is	not	MTS	and	is	L	medial	temporal	lobe



Prediction	of	Language	impairment
1. Language	performance
ØRelative	to	seizure	focus/area	to	be	
resected

ØDominant	much	more	likely	to	decline
ØAcute	aphasia	few	days/weeks	
postoperatively

ØLeft	temporal	lobectomy
Ø25	to	40%	of	pts	will	have	anomia
ØMild	verbal	IQ	decline	(4-5	pts)		



Prediction	of	Language	impairment
2. Temporal	lobe	epilepsy	
ØType	of	surgery	
ØTraditional	resection	vs	laser	ablation
Ø19	(laser)	vs	39	(traditional)	pts	
Ø10	vs	22	dominant	
Ø0/10	vs	21/22	declined



Cognitive	Outcome	
ØFocal	deficit	consistent	with	EEG	and	MRI				
ØTHAT	focus	is	proposed	for	surgical	resection
ØSeizure	Control	likelihood	increases	
ØCognitive	decline	less	likely
ØIncreased	likelihood	for	cognitive	gains
ØAttention	and	processing	speed

ØPost-operative	cognitive	assessment	
Ø~1	year



Pre-surgical	planning	
Ø Poor	surgical	candidate?



Conclusions
Ø What	factors	influence	test	performance	in	epilepsy?
1. Lesion	
2. Seizure	Frequency	
3. Seizure	Severity
4. Age	of	Onset
5. Noise



Conclusions
ØUtility	in	Epilepsy
Ø Who	is	considered	a	“good”	surgical	candidate?
1. Focal	deficit	that	is	consistent	with	imaging	and	area	proposed	for	resection
Ø Seizure	control	increases
Ø Cognitive	decline	decreases



Thanks	for	Listening!
Questions?


