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Epilepsy surgery
Future treatment

Atthaporn Boongird,MD.

“ Hippocrates, speaking generally, says,
where medicine fails, steel may cure,
where steel fails, fire may cure: where
fire fails, the disease is incurable.”

Cooke, History and method of cure of
the various species of epilepsy, 1823

Future of Epilepsy surgery

2 Method (s) of define epileptogenic zone
2 New techniques for pre-surgical evaluation
2 OQutcome of MRI negative case will be improved.

2 When EZ is not safely resectable, other novel
treatments should be considered.

Concept of epilepsy surgery

2 aim to get rid of epileptogenic zone without any
neurological deficit.

= Symptomatogenic zone.
— Epileptogenic lesion

= |rritative zone

Functional deficit zone 22
-eg. Todd’ s paralysis

LUDER 2001

Different concept of “epileptogenic zone”

“Different concept led to different surgical point of views and
outcomes”

Stereoelectroencephalography,SEEG




Definition and localization of the epileptogenic zone

. The epileptogenic zone is the “site of the beginning
T_he Bancaud a’:d Tala"a_d' of the epileptic seizures and of their primary
view on the izati
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zone: a working hypothesis
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Non-invasive alternatives

to the Wada test

in the presurgical evaluation
of language and memory
functions in epilepsy patients
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ABSTRACT - The cognitive outcome of the surgical removal of an epileptic
focus depends on the sssessment of the localisation and functional capacity of
language and memory areas which need to be spared by the neurcsurgeon.
Traditionally, presurgical evaluation of epileptic patients has been achieved by
means of the intracarotid amobarbital test assisted by neuropsychological
measurcs. However, the advent of neuroimaging techniques has provided

ways of assessing these functions by means of non-invasive o minimally
invasive methods, such as anatomical and functional magnetic resonance
imaging, positron emission tomograhy, single-phaton emission computed
tomography. ion, Doppler
monitoring, magnetoencephalography and near inirared spectroscopy. This

approaches from a neuropsychological perspective.

Key words: epilepsy surgery, neuroimaging technique, intracarotid amobarbital
test, language, memory

Tabl 1. Comaarion of vaioustechiques used i the pesarcal explration of angiape
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Review article

Outcome after epilepsy
surgery in children

with MRI-negative
non-idiopathic focal epilepsies

ABSTRACT - MRI is one of the most important diagnostic tools in the
focal

ipsies. Presence of a lesion on MR influences both diagnostic clas-

sification a5 well as selection for surgery; however, the implications for

MRI-negative cases are far from wel defined for such patients. Detection

of potentaly epileptogenic lesions depends on the techniques applied

|, post-processing,eic.) and the experience of the neuro-

proportion of MRl-negative patients in reported epilepsy
T6t047% Most

ates 3
range from 40 to 50%. Selection of surgical candidates and post-operative

I ! approaches. Th

i s and
rocontly introduced diagnostic tools, and the question of how outcome
might be improved in the future are discusse

Key words: epilepsy surgery, childhood, outcome, cryptogenic, MRI, func-
tional imaging
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Epileptogenic zone???

1. Severity of disease, timing
2. Size :small/large focus/
o multifoci
* 3. Sites : can be safely resectable
- patient with normal exam
* - patient with abnormal exam
4. Not resectable : considering
another palliative treatment




Vagus Nerve Stimulation

« Advantages:
— FDA approved since 1997
— Low risk surgery
— Possible Mood Benefits

« Disadvantages:
— Mild to moderate impact on seizures
— Vocal side effects

— No significant control over device

VNS

¢ Outcomes:
— Reduction in seizure frequency, duration, spread.

« EO3 and EOS studies demonstrated 23-31% of patients
had >50% reduction in seizure number. (at 3months)

« Rate of seizure reduction may increase with stimulation
out to 1 year and beyond with up to 61% of patients
responding.

« Patients report improved Quality of Life.

— Improved interictal level of consciousness
— Moderate chance of medication reduction

Invitro and invivo testing
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Indication

e The VNS Therapy System is indicated for
use as an adjunctive therapy in reducing
the frequency of seizures in adults and
adolescents over 12 years of age with
partial onset seizures which are refractory
to antiepileptic medications.

¢ Generalized onset seizures have been
treated with VNS in Europe but are not
FDA approved.

VNS (first prototype)

Sciatic nerve implant

RESPONSIVE BRAIN
STIMULATION
NEUROPACE SYSTEM
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CLOSED LOOP

Seizure Focus: Processing signal:
Detection of Electrical therapy
electrical discharges Yes or No?

Stimulus delivered
To area of interest
Within 2 sec

NEUROPACE

Preliminary results:

* Multi-center trial of 191 patients
at 31 sites

* In 3 month blinded phase patients
had 29% average reduction in sz.

* Atlyear47% had>50%
reduction in seizure frequency.

* Minimal adverse events.

©2500 NsePace n. A3 Rgis Rasanot

NEUROPACE

NEUROPACE

» Advantages:
— Addresses non-resectable, focal seizure disorder.
— Open ended architecture. Therapy may improve as algorithms
get smarter.

— Minimized stimulation allows long battery life and may
minimize stimulation side effects.

« Disadvantages:
— Major surgery needed for implant
— Risks similar to DBS surgery
— Final study results and FDA approval pending.

ANTERIOR THALAMIC DBS

weigheed magneric rssmence imager depiceing balssenal AN-DBS leceroder. AN,
smalenins.

Anterior thalamic
nucleus DBS

* Outcomes: SANTE Trial
— 110 patients randomized, double-blind design.
— 60% of treated patients had >50% seizure reduction in first 3 months.
— By 3 years patients had 68% average seizure reduction.
— At 1 year 9% were seizure free
— 44.5% had prior VNS, 24.5% had prior surgery
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Deep Brain Stimulation

« Advantages:

Moderately better outcomes than VNS.
— More targeted control at seizure spread
— Known surgical technique

— No vocal hoarseness

» Disadvantages:
— Complications rare but potentially more severe than VNS
Open Loop design

NEUROSTIMULATION STUDY

TABLE 1. Controlled Studies Using Neurostimulation Techniques to Treat Epllepsy”

Target  Authors (Year) Study Protacol (Duration) No. of Patients Outcome
Cerebelium Van Buren (1978) Doudle-dlind crossover (6-19 mo) s No Improvemant
Wiright {1984) Doube-bind crossaver (6 mo) 2 iepecmeent
0 2005 Double-bind crossover (24 mol 5 50 seizure reduction i B0% of patients
Y Fisher (1992 Doube-blind crossaver 13 mo) 7 =50% sezue reouction in 3 of 6 patients i
the openabel phase
Velasco (20007 -Biind crossove {minimuem of 12 mo) 13 50 seizure reduction i 90% o patients
N Faber BV Dol bind rendomieed e o 11 mel 110 40.4% median seizure reduction
Hippocampus  Tellez Zenteno Double-blind crossover (6 mo) . 15
(2006
Velasco (2007 Double-blind crossover (minkmum of 18 mo) 9 >50% sefzure reduction In al patients
MeLschian (2009 Double-blind crossover (5 mo) 2 3% selzure reduction
s T Vg v Muleres doblebld pulel roup desn 14 2250% seizure reduction In 31% of patients
Strmuiatior (righ vs low frequencyl(14 wk) who received high-frequency stimudation
G (19957

Handorth (199870

DeGiorgo (20007
s Tergau (20027

Theodore (2002
Caneo 20077

Fregni 20067

Muiticenter double-blind paralll group (3 mo)

Multicenter double-bling (12 mo)
Double-blind crossover (27 k!

Double-biind placeoo-controled {1 wk of aciive.
stimulation sessions)
Double-blind placebo-controted (5 d of
imulation sessions)
Double-blind placebo-controted in
with cotical malformation (5 d consecutive
sessions)

196 285 seizure reduction in high frequency
stmulaton grep

195 250% seizure reduction in 35% of patients

9 30% selzure reduction in 0.3

frequency o

% No sgnificant effect statstcally

s No sigaificant effect statstally

2 72% seizure reouction at 2 wk after (TMS

2010 58% at week 8 post.THS.
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Comparison of seizure control outcomes and the safety of
vagus nerve, thalamic deep brain, and responsive
neurostimulation: evidence from randomized controlled trials

Jonx D. Rovstos, MLD., Pi.D.,' Dario J. ExGLoT, M.D., Pr.D.
Dowis D. WanG, MLD., PH.D.. T!\A Suii, MLD.,* AND EDWARD F. CHaNG, M.D.!

Departments of ‘Newrological Surgery and *Neurology, University of California at San Franciseo, California

TABLE
No.Patients no.in % w! SezuraReduction, %w/Sezure % Responder % Responder _Reguiatory Aoproval
Sudy actve grou) Birced (95%Cl)  Reducton 1¥r RateBinded Raef¥r  FOA  CEMarc
NS Y5 yes
€03 144 (54) 25(141-349) ) 3
€05 196 (94) 219 (210-348) 4 24 %
thelamic DBS—SANTE 109 (54) 24 (NR) @ NR 3 t yes
corteal stmulation—RNS 191 97) 319 (217-467) NR 2 [ t t
* Seizure recucion 's defred as char actively treatec pat rates are defred as a

= 508 reducton nsezura fequercy experenced nactiely eated petens. The  50% raspence at s ot rescriac i the SANTE v, athcugn
was notsignficantly dfferentfrom the urireaied group. NR = not reporied.
+ Pending review.

Neurosurg Focus 32 (3):E14,2012
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TABLE 2: Adverse events across trials®
VNS

Adverse Evert €03 EOS
Poarsenssshocechangs 372 663
cougning 74 453
nasopnaryngits. "o u7
pan 56 34
56 253
18 242
56 19
-
-
- wr

memory mpairment - -
injury {acscental) - 28
- s
infeccn - 1

ety = S
parial sezres wigeneraiza —  —
sont

compexpertal ssest —  —
contusional stz - -
infuenza - -
simple partial sszurest - -
antconwsant oxicty - -
dzzness - -

(SANTE)  (RNS)
18 -
- 05
a7 26
a2 05

148 11
130 05
9 -
(K] -
a2 -
92 43
74 -
56 -
58 22
56 -
56 -

225%
blinded evaluation peried. — = data not provided.

 New, ncreased, or exacernate

T
Nanotechnology for the Delivery of Drugs to the Brain for Epilepsy

Margaret F. Bennewitz and W. Mark Saltzman
Department of Biomedical Engineering, Yale University 55 Prospect Stroet, 413 Malone
Engineering Center New Haven, CT 06520

Abstract

Epilepsy results from aberrant cloctrical activity that can affect cither a focal arca or the entire brain.
with drugs, the aim i
toxicity to the brain and other tissues. Antiepileptic drugs (AEDs) are usually administered by oral
and intravenous (IV)routes, but these drug trestments are ot nwa,s effective. Drug access t the
y of factor (BBB),
whichi ity of AEDs toenter inthe bean. Toimprove thecficacy of AEDSs,
new drug delivery strategics arc being developed; these methods fall into the three main categories:
drug modification, BBB modification, and direct drug delivery. Recently, all three methods have
been improved through the use of drug-loaded nanoparticles.

Neurotherapeutics. 2009 April
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Epidural Pentobarbital Delivery Can Prevent Locally Induced
Neocortical Seizures in Rats: The Prospect of Transmeningeal - poc
Pharmacotherapy for Intractable Focal Epilepsy Hip rates’ speaking genera“y’ says’
where medicine fails, steel may cure,
*Nandor Ludvig, *Ruben I. Kuzniecky, *Shim L. Baptiste, *Jenine E. John, tHans von Gizycki,
“Werer K Doy, O Dy where steel fails, fire may cure: where
- York New Yok, i »
Compating Coner, SUNY Dot MedicalCener, Boctye, New ork US A ﬁre fa“s’ the d'sease 's 'ncurable‘
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! Cooke, History and method of cure of
A e the various species of epilepsy, 1823
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Where steel fails, fire may cure: where fire fails,
the disease is truly incurable, but we can possibly
modulate it by the emerging novel treatment(s)

' Thank you




