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EPILEPTIC	SEIZURES	

PATIENT	HISTORY
NEUROLOGICAL	EXAMINATION

DO	NOT	FORGET	THE	SKIN;	THE	EYES	…
CLINICAL	DESCRIPTION	OF	EVENTS

INTERICTAL	EEG	DATA

AETIOLOGY	SCREENING
BASED	ON	YOUR	HYPOTHESIS

EPILEPSY	(Type	?)	or	EPILEPTIC	SYNDROME	

ESTABLISH	A	RELATIONSHIP	CHILD/FAMILY	+	PEDIATRICIAN	+	
CHILD	NEUROLOGIST

METABOLIC	SCREENING

GENETICS	SCREENING

IF	NEEDED	CONSULT	A	
GENETICIST

HIGH	RESOLUTION	MRI

DIAGNOSIS	OF	ALL	FORMS	OF	IDIOPATHIC	
EPILEPSIES

FOCAL GENERALIZED

EPILEPTIC	ENCEPHALOPATHY
GENETIC	EPILEPSIES

SHORT	DURATION	SLEEP	
VIDEO-EEG

LOW	FREQUENCY	OF	SEIZURES:	HOME	VIDEO

LONG-DURATION	VIDEO_EEG	MONITORING

TYPICAL	EVOLUTION

ATYPICAL	EVOLUTION

STRUCTURAL	(SYMPTOMATIC)	FOCAL	
EPILEPSIES

CHILD	NEUROLOGIST
WITH	EXPERTISE	
IN	EPILEPSY	CARE

VERY	EARLY
IN	THE	COURSE	
OF	THE	DISORDER

EPILEPSY	CENTER
WITH	EXPERTISE	

IN	EPILEPSY	 SURGERY

DON’T	FORGET	NEEDS	RELATED	TO	COMORBIDITIES:	NEUROPSYCHOLOGY,	PAEDIATRIC	PSYCHIATRIST,	
A	DERMATOLOGIST,	AN	ENDOCRINOLOGIST…

LONG	DURATION	VIDEO_EEG	MONITORING	TO	RECORD	SEIZURES

Make	sure	we	are	talking	the	same	language;

Absence	of	complete	seizure	control	of	a	
properly	diagnosed	epilepsy	syndrome,
for	a	period	of	at	least	12	months,	following	
adequate	trial of	two	tolerated	and	
appropriately	chosen AEDs.
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A	devastating	confusion	 in	understanding	
the	terms	we	are	using	!!!

Make	sure	we	are	talking	the	same	language;

-“Drug-resistant”	is	NOT	equivalent	to	
“Prognosis”	 or	“Outcome”;
-“Drug-resistant”	is	NOT	a	definite	
diagnostic	label,	it	only	refers	to	a	new	
challenge	for	the	treating	physician;

- Candidate	to	surgery	is	NOT	“	
equivalent	to	“Candidate	to	pre-
surgical	evaluation”;
- Stop	discussing	 all	focal	epilepsies	 as	
if	they	were	one	(Etiology factor)	!!

AVOID	MIXING	
EVERYTHING	 INTO	THE	

SAME	BASKET

EPILEPTIC	SEIZURES	

NO	LESION	

LESION	

Bilateral
Multiple

concordant
EEG	- clinical

Video-EEG monitoring
+/- functional neuroimaging

non	concordant
EEG	- clinical

lateralized
EEG	/	clinical

unlateralized
EEG	/	clinical

Multilobar FocalHemispheric

MULTIDISCIPLINARY
DISCUSSION

EPILEPSY	CONFERENCE

NO	SURGERY
or PALLIATIVE

SURGERY	POSSIBLE
NO	ENCROACHMENT

ON	FUNCTIONAL	CORTEX

INVASIVE	EEG	MONITORING
FUNCTIONAL	STIMULATION

LIMITS	OF	EPILEPTOGENIC	CORTEX	UNCLEAR
ENCROACHMENT	ON	FUNCTIONAL	CORTEX

SURGERY

Ph.	Kahane &	A.	Arzimanoglou

PATIENT	HISTORY
NEUROLOGICAL	EXAMINATION

INTERICTAL	EEG	DATA
HIGH-RESOLUTION	MRI

EPILEPSY	(Type	?)	or	EPILEPTIC	SYNDROME	
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Patient	history
Neurological examination

Neuropsychological evaluation
Interictal EEG	data
High-resolution MRI

+/- 18-FDG-PET
+/- Functional MRI
+/- Wada test
+/- Source	localization
(MEG	and/or	EEG)

Resective
Surgery	

NOT	indicated

Long-term	videoEEG	monitoring

+/- ictal	SPECT	(SISCOM)

Invasive monitoring
(subdural	grids,	SEEG)

Temporal
lobectomy

Lesionectomy
(gyrectomy)

Tailored
resection

PRE-SURGICAL EVALUATION

SURGICAL CANDIDATE ?
Ph.	Kahane &	A.	Arzimanoglou

Patient	history
Neurological examination

Neuropsychological evaluation
Interictal EEG	data
High-resolution MRI

+/- 18-FDG-PET
+/- Functional MRI
+/- Wada test
+/- Source	localization
(MEG	and/or	EEG)

Resective
Surgery	

NOT	indicated

Long-term	videoEEG	monitoring

+/- ictal	SPECT	(SISCOM)

Invasive monitoring
(subdural	grids,	SEEG)

Temporal
lobectomy

Lesionectomy
(gyrectomy)

Tailored
resection

PRE-SURGICAL EVALUATION

SURGICAL CANDIDATE ?
Ph.	Kahane &	A.	Arzimanoglou

A	candidate	to	a	
“pre-surgical	evaluation”	
IS	NOT	obligatorily	a	
“candidate	to	surgery”
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Patient	history
Neurological	 examination

Neuropsychological	 evaluation
Interictal	 EEG	data
High-resolution	 MRI

Long-term	videoEEG	monitoring

+/- ictal	SPECT	(SISCOM)

+/- 18-FDG-PET
+/- Functional	MRI
+/- Wada	test
+/- Source	localization
(MEG	and/or	EEG)

Invasive monitoring
(subdural	grids,	SEEG)

Temporal
lobectomy

Lesionectomy
(gyrectomy)

Tailored
resection

Resective
Surgery	

NOT	indicated

PRE-SURGICAL EVALUATION

SURGICAL CANDIDATE ?

By	the	time	you	do	all	this	workup	
how	many	AEDs	you	will	try?

When	doing	your	bibliography	work	
first	choose	your	topic	of	interest	of	the	moment,	
do	not	try	covering	all	related	issues	
as	if	they	were	one	!

For example, if you want to work on “does epilepsy 
surgery change the prognosis of a focal or multi-
focal epilepsy” don’t forget that you are also asked 
to compare
medical versus surgical treatment, 
including the risk/benefit ratio of AEDs
but also the risk/benefit ratio of surgery per se 
(both as a treatment for epilepsy and as a medical decision)
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A	number	of	different	issues:
1. Developmental issues;
2. Seizure semiology (… in children)
3. EEG patterns
4. Neuroimaging (structural; functional)
5. Aetiologies
6. Invasive electrodes choices
7. Results in terms of …

Seizure	status;	Cognitive	status;	Behaviour;	
Quality	of	Life;	Social	integration;	…

8. Follow-up; Failures; Successes;  … 
Could the same result be obtained otherwise ?

Seizure	control:	AEDs or	Surgery	?
In	focal	epilepsies	etiology	plays	a	major	role

Surgery:	children
A	wealth	of	evidence	PER	AETIOLOGY	that	
seizure	freedom	can	be	achieved	in	a	
significant	proportion	of	selected	epilepsy	
surgery	candidates

For	AEDs lack	of	controlled	trials	per	aetiology	
and/or	localization;
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2200 Patients
In	focal	epilepsies	 etiology	plays	a	major	role
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Epilepsy Surgery in FCDs: 
which type, when and how

Epilepsy Surgery in FCDs: 
which type, when and how
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Courtesy	Pavel Krsek

I
II
III
IV
V
VI
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Center
(Publication)

Median/Mean	Age	
at	Surgery

Presurgical Evaluation Intracranial	
EEG/Total

Seizure	free
(signif	red’n)

Mean/median
Follow-up	(yrs)

Rochester
(Jarrar,	2004)

12.5 MRI,	 EEG,	 +/- SPECT 5/22 59%	1yr
42%	5yr

8.9

Systematic	 review	(25)
(Jansen,	2007)*

6 MRI,	 EEG,	 +/- SPECT,	 PET,	 MEG 47/177 57%
(18%)

3.7

Multicenter
(Madhavan,	 2007)*

9.9 MRI,	 EEG,	 +/- SPECT,	 PET,	 MEG 43/70 53%
(11%)

NA

Utrecht
(Jansen,	2007)

11 MRI,	 EEG,	MEG 0/6 67% 2.7

Milan/NYU
(Teutonico,	2008)*

7 MRI,	 EEG,	 +/- MEG 4/11 45%	
Engel	 I&II

6

NYU
(Weiner,	2006)*

4 MRI,	 EEG,	 +/- SPECT,	 PET,	 MEG 25/25 68% 2.3

Toronto
(Sugiyama,	 2009)

6.8 MRI,	 EEG,	MEG 8/8 75% 0.9

UCLA
(Wu,	2010)

5.4 MRI,	 EEG,	 FDG-PET,	 MEG 0/18 67% 4.1	

Beijing
(Liang,	 2010)

14 MRI,	 EEG 16/25 72%	1yr
55%	5yr

NA

Melbourne	
(Mohamed,	2011)

3.2 MRI,	 EEG,	 SPECT 19/45 56%
(42%)

2.9

Tuberous	Sclerosis	Complex	– Epilepsy	Surgery

Surgical	Procedure No.	Patients Engel	Class	I	(%)

Corpus	callosotomy 6 1	(16.7)

Lesionectomy (tuberectomy) 14 6	(42.9)

Lobar	resection 8 2	(25.0)

Lesionectomy and	Lobar	
resection

39 26	(66.7)

• Most	centers	attempt	complete	removal	of	the	primary	epileptogenic	 zone
• Completeness	of	resection	correlated	with	seizure-freedom
• How	does	completeness	correlate	with	procedure	type?
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Developmental	tumors:	
is	completeness	of	the	lesion	the	only	issue?

• Gross-total	resection	of	DNET	is	associated	with	greater	
seizure	freedom	than	sub-total	resection,	particularly	in	
cases	that	involve	 drug-resistant	epilepsy1,2.

1,	Chang	et	al.	J	Neurosurg 2006
2,	Ozlen et	al.	Arch Neurochir.	2010

22
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DNET	&	GGN	tumors

• The	majority	of	publications	report	good	results	
following	resection	of	neurodevelopmental tumors
with	≥80%	seizure	free		patients.

• Complete	resection	of	neurodevelopmental tumors
is	the	goal	due	in	order	to:
– Maximise	the	probability	 of	seizure	freedom
– Minimise	 the	low	but	actual	risk	for	malignification in	a	
residual	portion

• Keep	in	mind	FCD	type	III

Meta-analysis	of	Epilepsy	Surgery	for	HH

• PubMed search	in	June	2011,	English	language	only,	
“hypothalamic	hamartoma AND	epilepsy”	(N=227)

• included	surgery	with	>	1	yr	follow-up	and	> 10	pts
• 13	Class	III	publications,	304	pts,	self-controlled

Surgery N Seizure-Free
transcallosal resection 55 53%
endoscopic	 resection/disconnection 81 45%
stereotactic	 RF	thermocoagulation 29 44%
Gamma	Knife	radiosurgery 47 39%
stereotactic	 interstitial	 radiosurgery 24 38%
pterional resection/disconnection 23 28%
“historical” 45 13%

Kerrigan	JK.	For	ILAE	Pediatric	Epilepsy	Surgery	Task	Force,	Florence,	2011
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Hypothalamic	Hamartomas:
Removal,	Disconnection,	Irradiation	or	Coagulation?

It	probably	doesn’t	matter	what	you	do,
more	important	is:
• where	you	do	it	in	the	HH
• how	much	collateral	damage	you	cause	on	the	way	to	HH
• whether	the	patient	can	tolerate	delayed	efficacy	and	
potential	cognitive	side	effects,	or	not

Hypothalamic	Hamartomas:
Removal,	Disconnection,	Irradiation	or	Coagulation?
Individualise	the	treatment	approach based	on:
• patient’s	 age	and	cognitive/behavioural	abilities
• characteristics	of	the	HH	(size,	attachment)	and
3rd ventricle
• your	surgical	resources	and	skills
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Surgical	treatment	of	epilepsy	in	Sturge–Weber	syndrome	
in	children

Marie	Bourgeois,	Darach William	Crimmins,	Ricardo	Santos	De	Oliveira,	Alexis	Arzimanoglou,	Matthew	
Garnett,	Thomas	Roujeau,	Federico	Di	Rocco,	Christian	Sainte-Rose

2007

Review of	surgicalcases	of	Sturge-Weber

Conclusion:	

- 15 studies	and	146	patients included

- Hemispherectomy >	lobectomy/resection

- Seizure-free:	76% (111/146)	
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Improvement of developmental status after surgery, was 
significantly affected by completeness of resection 
(p<0.005) and age at surgery

Complete resection or disconnection of the lesion is the 
most important factor for good post surgical outcome.

Patients with generalized seizures or generalized EEG 
abnormalities are still candidates for epilepsy surgery

Review of	surgicalcases	of	Sturge-Weber

36	studies	including	
10	or	more	pediatric
patients;

1318	patients	with	a	
mean	age	of	10.7	+/-
0.3	years

Overall	Engel	Class	I	:
1002	patients	(76%)

TEMPORAL
76%
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36	studies	 including	 10	or	
more	pediatric patients;

1259	patients

Overall	Engel	Class	I	:
704	patients	 (56%)

Shorter	epilepsy	 duration	
(≤	7	years,	the	median	
value	in	this	study)	was	
more	predictive	 of	seizure	
freedom	than	longer

EXTRA-TEMPORAL
56%

Open	Access	on	www.epilepticdisoders.com
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Bast,	Epileptic	Disord.	2013;	15(2):	105-113

• The	proportion	of	MRI-negative	patients	in	reported	
epilepsy	 surgery	cohorts	ranges	from	16	to	47%.	

• Most	MRI-negative	patients	undergo	invasive	long-
term	EEG	recordings	before	a	final	decision	 regarding	
resection	is	possible.	

• Post-operative	seizure	freedom	rates,	with	few	
exceptions,	range	from	40	to	50%.
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A	number	of	different	issues:
1. Developmental issues;
2. Seizure semiology (… in children)
3. EEG patterns
4. Neuroimaging (structural; functionnal)
5. Aetiologies

6. Invasive electrodes choices
7. Results in terms of …

Seizure	status;	Cognitive	status;	Behaviour;	
Quality	of	Life;	Social	integration;	 …

8. Follow-up; Failures; Successes;  … 

Could the same (or a better) result 
be obtained otherwise ?

Repeat	a	critical	reading	of	the	general	guidelines

Dordogne 
2003
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Surgery:	adults	compared	to	children
Level	2	cohort	studies	comparing	rates	of	seizure-freedom	in	
medically	and	surgically	treated	adults	support	 findings	of	the	
Wiebe et	al	(2001)	RCT

Overall, 719 of 1,621 (44%) of patients with mostly temporal lobe 
surgery were seizure-free compared to 139 of 1113 (12%) of non-
operated controls
[pooled random effects relative risk (RR) 4.26, 95% confidence interval (CI) 3.03–5.98]. 
The pooled risk difference in favour of surgery was 42%
(95% CI 32–51%).

Read	again	results	of	existing	cohorts,	
general	or	per	etiology

Read	again	results	of	existing	cohorts,	
general	or	per	etiology
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Despite	similarities	in	seizure	frequency,	age	at	seizure	onset,	and	age	
at	surgery,	the	post-1997	series	had	:

- more	lobar/focal	and	fewer	multilobar resections;

- more	patients	with	tuberous	 sclerosis	 complex;

- fewer	cases	of	non-specific	 gliosis

compared	with	the	pre-1997	group.	

In	terms	of	outcome,	 the	post-1997	series	had	:

- More	seizure-free	patients	at	0.5	(83%,	16%),	1	(81%,	18%),	
2	(77%,	19%),	and	5	(74%,	29%)	years;

- More	seizure-free	patients	were	on	medications	at	
0.5	(97%,	6%),	1	(88%,	9%),	and	2	(76%,29%),	
but	not	5	(64%,8%)	years	after	surgery.	

- Fewer	cases	had	 intracranial	EEG	studies	in	the	post-1997	(0.8%)	
compared	with	the	pre-1997	group	(9%).

- There	were	fewer	complications	and	reoperations	in	the	post-1997	
series	compared	with	the	pre-1997	group.
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THINK	“CHILDREN”	=	Development

*
3

4

2.3

0.4

1.3
1.7

0

1

2

3

4

5

6

7

8

1 2 3 4 5 6 7 8

Chronological	 age

De
ve
lo
pm

en
ta
l	a
ge

OP



31/03/2016

22

TimeToStop included patients aged under 18 years from 15 centres in Europe who 
underwent surgery between Jan 1, 2000, and Oct 1, 2008, had at least 1 year of 
postoperative follow-up, and who started AED reduction after having reached 
postoperative seizure freedom.

From	surgery	back	to	AEDs !!
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Penfield	and	Paine,	1955

“It	is	not	enough	whether	a	radical	surgery	

procedure	has	stopped	attacks	or	not.

We	must	know	its	effect	upon	the	patients’	ability	

to	work,	to	hold	a	job,	 to	study;	the	effect	on	

physical	and	mental	function,	the	effect	on	behavior	

and	on	happiness	 of	the	patient	and	friends.”
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epilepsy	surgery

Absolutely	no	doubt	 that	to	do	epilepsy	surgery	you	need	 to	collaborate	
with	a	competent	paediatric	neurosurgeon.
BUT selection	of	candidates,	decision-making	about	complementary	
investigations,	synthesis	of	available	data,	are	and	will	remain	under	
your	responsibility	as	clinicians.
And	whenever	you	do	not	know	…	do	as	Woody	Allen:	
ASK


