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The	Importance	of	Semiology

• Planning	invasive	monitoring
– Non-lesional
– Lesional:	

• Dual
• Extensive	(e.g.	Catenoix et	al.	2013)

• Planning	post-processing	of	imaging	studies	
– (e.g.	Bernasconi et	al.	;	Bien	et	al.	2009)



How	to	study	semiology?

• Surgical	outcome
– Seizure	freedom	means	seizure	focus	was	responsible	
for	earliest	seizure	sign?	

– Duration	of	follow-up
– Seizure	recurrence:	same	or	new	semiology?

• Anatomo-clinical	correlations
– No	need	for	resective surgery
– Electrode	sampling
– Specificity	of	a	region?	– “The	Network”	concept
– Childhood	onset	seizures:	Different	“Wiring”?
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Semiology:	General	Considerations
• Primary	cortex:	elemental	hallucinations

– Auditory:	Engine-like
– Visual:	flashes	of	light
– Sensory:	tingling,	numbness

• Association	cortex	
– Less	direct	relation	with	the	peripheral	nervous	system
– Widely	distributed	networks		à alteration	of	awareness

• Synchronization
– Decorrelation à “release”	phenomena
– Increased	synchronization	à Déjà	vu

• Discharge	frequency
– Fast,	gamma	discharge	tends	to	deactivate	normal	function
– Slower	theta	discharge	may	mimic	physiological	function

(Chauvel and	McGonigal 2014)



Somatosensory



Vision

• Elementary
– Colored	circles
– Twinkling	stars	
– Moving	flies	

• Complex
– Dyschromatopsia
– Metamorphopsia



Simple	Motor	Seizures:	Tonic

• Sustained	contractions	for	several	seconds	
• Proximal	muscle
• Uni- or	bilateral	
• Mostly	asymmetric
• SMA	seizures	may	be	bilateral	with	preserved	
consciousness

• in	frontal	lobe	epilepsy	(62.2%)	[32%	bilateral]
• In	temporal	lobe	epilepsy	(1.7%)	[only	unilateral]
• If	unilateral,	then	lateralizing

(Tufenkjian and	Lüders 2013)







Secondarily	generalized	seizures	

• Sequence	of	motor	manifestations:
– Version	
– Contralateral	tonic	face	contraction
– M2e	position	
– sign	of	four

• Lateralizing,	but	not	localizing





Clonic Seizures

• Regular	contractions	at	0.2-5	per	second
• The	symptomatogenic zone	is	M1
• The	epileptogenic	zone	is	close	to	M1	if	no	
alteration	of	awareness

• In	TLE,	the	face,	frontal	eye	field,	and	hand	
areas	are	affected	earlier	than	legs

• Unilateral	clonic seizures	are	highly	lateralizing
• End	of	seizure	ipsilateral clonus

(Tufenkjian and	Lüders 2013)
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Complex	Motor	Seizures

• The	topologic	character	is	less	marked
• Complexity	is	greater
• Inhibitory,	namely	negative	components
• Pre-SMA	seizures:

– Speech	arrest
– Quavering	vocalization
– Arrest	of	movement	or	subtle	leg	repositioning
– Negative	motor	areas

(Chauvel and	McGonigal 2014)



Central	Epilepsy:	Correlations	between	
SEEG	and	EMG

(Chauvel and	McGonigal 2014)





(Bonini et	al	2014)
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(Bonini et	al	2014)
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Consciousness

• Network	inhibition	hypothesis
• Consciousness	access	hypothesis
• Claustrum/Piriform Cortex



Consciousness

• Network	inhibition	hypothesis
• Consciousness	access	hypothesis
• Claustrum/Piriform Cortex



(Englot et	al.	2010)



Consciousness

• Network	inhibition	hypothesis
• Consciousness	access	hypothesis
• Claustrum/Piriform Cortex



(Arthuis et	al.	2009)



Consciousness

• Network	inhibition	hypothesis
• Consciousness	access	hypothesis
• Claustrum/Piriform Cortex



(Laufs et	al	2011;			Koubeissi	et	al	in	print)



• A	46-year-old	woman	with	epilepsy	underwent	
SEEG

• The	first	two	contacts	of	a	depth	electrode	that	
was	intended	to	sample	the	left	insula	were	in	
contact	with	the	putamen

• Stimulation	of	these	contacts	at	6	mA	and	8	mA	
consistently	elicited	yawning	on	two	separate	days

• Engagement	in	arithmetic	and	motor	tasks	during	
stimulation	did	not	result	in	yawning



- SEEG	in	3	patients	sampling	suprainsular
white	matter	of	the	left	hemisphere
- Stimulation	resulted	in	speech	disturbance	
and	speech	arrest.	In	addition	stimulation	
reproducibly	induced	complex	verbal	
auditory	phenomena	including	(1)	hearing	
one's	own	voice	in	the	absence	of	overt	
speech,	and	(2)	lack	of	perception	of	arrest	or	
alteration	in	ongoing	repetition	of	words

The	anterior	part	of	the	arcuate fasciculus	is	part	of	a	network	that	is	important	in	the	
mediation	of	speech	planning	and	awareness	likely	by	linking	the	language	areas	of	the	
inferior	parietal	and	posterior	inferior	frontal	cortices





• Cingulate	epilepsy	is	rare
• Can	mimic	other	focal	epilepsies	à electroclinical	

characterization	can	be	challenging
• Cingulate	involvement	should	be	considered	in	the	

workup	of	frontal	and	extrafrontal	SOZ
• Cingulate	cortex	has	wide	connectivity	with	other	

structures	
• Scalp	EEG	has	poor	utility	in	SOZ	localization	and	

lateralization	because	of	the	deep	position	of	the	
cingulate	cortex

Introduction



Anatomy

Sulcus	of	the	corpus	callosum

Cingulate	Sulcus Marginal	branch	of	the	
Cingulate	Sulcus

Isthmus	of	the	
Cingulate	Gyrus



• The	cingulate	can	be	divided	into	at	least	3	main	sectors	
– The	anterior	CC	[ACC]
– The	mid-CC	[MCC]

• anterior	midcingulate	cortex	[aMCC]
• posterior	midcingulate	cortex	[pMCC]

– The	posterior	CC	[PCC]

• Each	has	a	different	set	of	connections

Introduction

visuospatial	orientation	&	
memory	functions

emotional	and	social	behavior

feedback-guided	decision	
making	&	premotor	functions



• ACC
• aMCC
• pMCC
• PCC

Emotive,	autonomic,	and	interoceptive	functions

Goal-oriented	behaviors

Vestibular	and	somatosensory	responses

Largely	unresponsive	and	associated	with	visual	sensations



Subjective	Symptoms

Interoceptive/autonomic	
(36/51)	
37%

Emotional	(19/51)	
19%

Somatosensory	(18/51)	[7	
asymmetric]

18%

\Visual	(10/51)
10%

Vestibular	(7/51)
7%

Cephalic  (6/51) 
6%

Epigastric		(3/51)
3%

• Reported	by	51	patients	(89.5%)
• 6	patients	(one	child)	without	subjective	symptoms



• ACC	seizures	were	characterized	by	complex	primordial	behaviors,	
which	could	include	violent	reactions	or	sexual	actions,	&	strong	
emotional	components	with	impaired	awareness,	with	excessive	
vocalizations

• The	ACC	plays	a	role	in	vocalization	associated	with	the	expression	
of	internal	states

• These	closely	resemble	parasomnic and	psychiatric	manifestations
• ACC	has	a	role	in	violent	behaviors	in	psychiatric	diseases
• Akinetic	mutism	(bilateral).



• pMCC,	seizures	became	slower	and	stiffer,	without	productive	
vocalizations,	but	rather	with	the	emission	of	guttural	sounds



• From	ACC	to	pMCC,	there	are	different	ictal	movement	patterns	
• pMCC seizures	showed	asymmetric	tonic/dystonic	postures,	

especially	arms	less	fluidity,	and	less	repetitiveness
• Clonic jerks	and	postictal	deficit	were	seen



• PCC	seizures	were	paucisymptomatic or	similar	to	MTLE
• The	PCC	is	connected	with	the	hippocampus
• Ictal	propagation	to	the	PCC	is	frequently	observed	among	patients	

with	TLE	
• Explanation	for	persistence	of	seizures	after	surgery	in	nonlesional

patients	undergoing	anteromesial	temporal	resection




