Selection for epilepsy surgery
candidates and seizure outcomes
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Pharmacoresistant Epilepsy: Definition

An integrative concept

incorporating a multifactorial process, including severity of
the disease, structural brain lesions, network disturbances
with ongoing neural reorganization, genetic/metabolic
abnormalities

1. Not seizure-free and drug-resistant
2. Seizure frequency during a specified duration of
treatment depending on aim

Schmidt & Loscher, 2009
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Predictor of PRES

« Early onset of seizures
+ Multiple seizures prior to treatment
* Inadequate response to initial treatment
+ Long history of poor seizure control by AED
» FHx of epilepsy or PMHXx of SE, TBI, febrile seizures
+ Causes: structural abnormalities [cortical dysplasia]
+ Seizures: mixed seizure types aw developmental delay
+ Comorbidity: cognitive disability
+ Others:
- Certain abnormalities on EEG

- Remote symptomatic etiology [head trauma]
- Prior or current psychiatric comorbidity [depression]

Loscher & Schmidt, 2011 -

2000;342:314-319

The New England Journal of Medicine

EARLY IDENTIFICATION OF REFRACTORY EPILEPSY
PATRICK KWAN, M.D., AND MARTIN J. BRODIE, M.D.
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’ Is the patient epilepsy surgerycndidate? |
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Is the extraoperative ECoG necessary?

How much is the successful rate?

-— M

What is the risk of adverse effect?

Candidates for Epilepsy Surgery

Persistent seizures despite appropriate pharmacotherapy

usu. > two drugs

at adequate doses

with adequate compliance
appropriate to seizure types

Impairment of quality of life due to ongoing seizures

loss of driving privileges & employment opportunities
dependence on others, social stigma

adverse effects of medications

memory & attention deficit

injuries & accidents

Recommendation of Surgical Treatment

+ Surgically remediable epilepsy syndrome
— Mesial temporal lobe epilepsy

* NE caused by discrete, easily resecttable lesions
— Lesional neocortical epilepsy

* The most refractory to pharmacotherapy
— Pharmacoresistance epilepsy

+ Catastrophic seizures (gen or unilateral) in infants or children
— Hemimegaloencephaly, Sturge-Weber SD
— large porencephalic cysts, Rasmussen’s SD

+ Pts with secondarily generalized epilepsy
— Lennox-Gastaut SD (disabling drop attacks)

Engel et al. Neurology 2006
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Selection for epilepsy surgery candidates and seizure outcomes

Surgical Procedure

* Anteromesial temporal resection
* Lesionectomy

* Neocortical resection

* Multilobar resection

* Multiple subpial transection

* Hemispherectomy (functional)

» Corpus callosotomy (total, partial)

* Neurostimulation (VNS, DBS, RNS)
+ Laser-/ Radio-surgery

Suggested Algorithm for Evaluation of Potential Surgical Candidates:
Failure of Two or Three adequate trials of AED

¥

ATL+AH

Lesionectomy

Epilepsy Surgery-1

+ Anterior temporal lobectomy +
amygdalohippocampectomy

Epilepsy Surgery-2

Lesionectomy
(Topectomy)

Resection
Lobar, Multilobar
Tailored

Lobectomy

Epilepsy Surgery-Palliative

Subpial transection
11

g
il
DR

Subpial resection
Hemispherectom

DBS
RNS “

Deep Brain stimulation

Responsive Neurostimulation

Vagus Nerve Stimulation
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Decision Tree for Invasive Monitorin . . . .
g Surgical Candidate: Optimal Timing
[Concordant MRI & EEG J——{ Surgery (temp, xtemp)}
J/JNO * Pharmacoresistance
(3 major |

2 major + 2 minor | No ATL

Major criteria supporting MTL onset

Inic EEG >70% (ant temporal filed in > 50)
IcEEG  >1/3 (thythm 6 ~ o to a temp lobe)
MRI mesial temporal sclerosis

{ Intracranial monitoring }

localized ?

Minor criteria supporting MTL onset
Inic temporal slowing (>50% of wk EEG)

Focal

PET medial temporal resection
SPECT  temporal

Wada lateralized (A 20%)

NPsy  medial temporal deficits

Haut et al. Epilepsia 2002

* Progression

How long to become intractable? =» 9 yr Bergetal Neurol 2003

.

Shorter duration with better result = < 1yr, < 5yr
Luyken et al. Epilepsia 2003

Early detection of pharmacoresistance
Early surgery of mTLE and Lesional epilepsy

SMC Epilepsy Surgery Program: MTLE
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The Syndrome of Mesial Temporal-lobe Epilepsy

486)595-T14, 2004

B) . Imc.
370 e Lo Apion Egtopey

ILAE Commission Report

Mesial Temporal Lobe Epilepsy with Hippocampal Sclerosis

Compiled by Heinz-Gregor Wieser for the ILAE Commission on Neurosurgery of Epilepsy

Department of Newrology, University Hospital Zurick, Zurich, Switzerland

Summary: Experts discussed the definition, natural history,
pathologic features, pathogencsls, clectroclinical, ncurophysi-
ological, nearopsychological, stractural and functicsal imag-
ing findings, as well as surgical outcome in meslal tem-
poral lobe epilepsy with hippocampal sclerosis (MTLE-HS).
After a long-lasting conscnsus process the ILAE Commiss-
ion Neurosurgery of epilepsy accepled the resalting conclu-
sons as state-of-the art report on MTLE-HS. The major-

ity of contributors considered MTLE-HS to represcat a suf-
ficient cluster of signs and symptoms o make up a syn-
dromic dlagnostc entity. Key Words: Definition—natural
history—pathologic Icmm—ymwm—ckcw?c:‘dn}:d—
p func-
tional imagit oukcome of mesial temporal lobe
epilepsy with hippocampal sclerosis—Istanbal Workshop on
mesial temporal lobe cpilepsy with hippocampal sclerosis.

Engel. NEJM 1996
ILAE. Epilepsua 2004

The Syndrome of Mesial Temporal-lobe Epilepsy

Hx FS, onset, rare SGS, remit/resist, depression, FHx
Ex Normal [except for memory deficit]

Sz Aura epigastric, autonomic, psychic, (olfac/gust)
Motor  stare/arrest, automatism, posturing (contralat)
Postic

disorientation, memory deficit, dysphasia

Lab EEG (in)temp spikes [max in ant. basal (uni/bi independent)]
EEG (ic) focal rhythmic onset of 5~7 Hz. (basal temp max)
MRI hippocampal atrophy

PET temporal hypometabolism (+ ipsi-thalamus and BG)
SPECT (in/ic) temporal hypoperfusion/hyperperfusion

Npsy memory dysfunction specific to involved temporal
Wada amnesia with con-ICA injection of amytal

Engel. NEJM 1996

/36 since 7y DE/HF/FL/S

IPI Febrile seizure at 3 yo

Sz SPS (7-8/m), CPS (2-3/m), SGS (1)
SE (1997, >20/day for 2-3d)

AED

CBZ 3T, TPM 125mg bid
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Selection for epilepsy surgery candidates and seizure outcomes

&

Mo, = H B ofsfet -

The New England
Journal of Medicine

Copyright © 2001 by the Massachusetts Medical Socicty

VOLUME 345 AvgusT 2, 2001 NUMBER 5

A RANDOMIZED, CONTROLLED TRIAL OF SURGERY
FOR TEMPORAL-LOBE EPILEPSY

Samuet Wiess, M.D., WARREN T. BLume, M.D., JoHN P. GIRvIN, M.D., PH.D., AND MicHAEL ELASZIW, PHD.,
FOR THE EFFECTIVENESS AND EFFICIENCY OF SURGERY FOR TEMPORAL LGBE EPILEPSY STUDY GROUP*
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- InTLE, surgery is superior to prolonged medical therapy.

Copyright © 2001 by the Massachusetts Medical Sociery

VOLUME 345 AuagusT 2, 2001 NUMBER 5
A RANDOMIZED, CONTROLLED TRIAL OF SURGERY

FOR TEMPORAL-LOBE EPILEPSY

SAMUEL WiEBg, M.D., WARREN T. BLuME, M.D., JoHN P. GIRvIN, M.D., PH.D., AND MICHAEL ELIASZIW, PH.D.,
FOR THE EFFECTIVENESS AND EFFICIENCY OF SURGERY FOR TEMPORAL LoBE EPILEPSY STUDY GROUP*
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= In TLE, surgery is superior to prolonged medical therapy.

Independent Predictors of Sz Control after AMTR

* Hippocampal atrophy (+ concordant EEG
localization)

+ Temporal lobe hypometabolism

+ Lateralization of memory function

* Presence of an early risk factor

+ Absence of GS or immediate postoperative

seizures
«? =DFS

* Not = Epilepsy duration, Resection extent [

Spencer. Lancet Neurol 2002

Considerations in MTLE

+ Normal MRI

+ Bitemporal lobe epilepsy
« Extrahippocampal focus
« Dual pathology

The concept of MTLE does not imply that the onset
of seizures is always and exclusively confined to the
sole of a sclerotic hippocampus

SMC Epilepsy Surgery Program: Invasive Program

=

oy
Surgery V%%
1d
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Predicting Response to Medical Treatment

Seizure free (%)

Newly diagnosed patients

MCD

Dual Pathology of MTS and MCD
Tumor, VM, Infarct

Calcification, Granuloma

40

Spencer. Lancet Neurol 2002

M/22 S &SI AH

M/22 since 5y S4H/SIALR

IPI none
5y-0 Sz, seizure free with med for 10yr
SPS 1-5/d, CPS 1-2/3m, SGS rare

AED DPH 2.5T+CBZCR 2.5T+VPA 600mg bid
Level DPH9.0 CBZ 8.6 VPA61.3 mg/L

e
I12-Ref
I3-Ref
I4-Ref
I15-Ref
16-Ref
D7-Ref
DS-Ref
D11-Ref
D13-Ref
D16-Ref
D17-Ref

D16-Ref
D17-Ref
ES-Ref
E15-Ref
E19-Ref
Hi-Ref
H2-Re f
H6-Re f
G1-Ref
G2-Ref %
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Selection for epilepsy surgery candidates and seizure outcomes

Practice parameter: Temporal lobe and ;
localized neocortical resections 27/ M since 26y
for epilepsy Handedness) Rt.

Report of the Quality Standards Subcommittee of the

American Academy of Neurology, in Association with the SHx) Guard, University, Single

American Epilepsy Society and the American Association of Onset) 1YA (late 2000)
Neurological Surgeons Seizure) smiling, blank stare, amnesia
1. Engul, Jr., MD, PhI); . Wicko, MD; J. Fronch, MI; M. Spording, MD; P. Willimmson, MD;
D. ;::]nu:. ML R. numnn.uim: C. Zuhn, Mln)':l'a Westbruok, 12%: mnd B n:u: Mul.‘n:u for 20-305(—2C, 2-3/d
Nocturnal tendency
::ﬁmm‘ﬂ:gmn:pln pnrhnl Smizures liy qnnmull! reviow and lnll_y\nl of whz':li:r’nlﬁ:ml N/E) free
Results: Ona inten tion-{o-treat Cluss [ controlksd for mesial tem poral lobe epilepsy found that
e e e Med) OXC+VPA+TPM+CLB
m'd:fm .'.”.f‘.':“““:.;'.“a’."!,“‘"? il of 1 yea for paticnis in th 1 , ;” uli o i
1 mor| .
P R e S, e S W/U) EEG and MRL: normal
are similar Class [V rosults for lwalizcd nececetial rasoctions; no Class 1 or I studies are available. Conclmsions: A singke
Class 1 study and 24 Class IV shucics indicate that the benefits of antermesial temporal lbe resestion b disabling Early 2001, VEM

complex partial soizures is groator than coalinued trontment with anliopiloptic drugs, and the risks are al kast comparn-
He. For patienis who are compromised by such seizures, referval to an epilepsy surgery center should be stroogly
considared. Furlher studies are needed to determine if neocortieal seitures henefil from surgery, and whother arly
surgieal intcrvention should be the troatmant of ehoieo far cortain surgically remedinblo opiloptic spndromos,

NEUROLOCY 200 4045 847 -
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Subtracted ictal SPECT on 3-D MRI

Resection of Rt. ant. frontal area

Percentage
N w B 1%
S o o o
I

o
I

o

6 12 24

Follow up

months months months

Seizure Outcome in
Nonlesional Neocortical Epilepsy

A Seizure-free
f- Aura only

< 1-3Sziyr
A 487ly1t090% Red

O < 90% red to 100% inc
@® >100% inc

Latest
follow up

Chapman et al. JNNP 2005 -

Pooled seizure outcome

+ Anteromesial temporal resection

— 24 centers 66.8 (64-68)
— 4 European centers 62.1 (58-66)
— 3 Asian centers 67.0 (61-73)
- 2-5 yr f/u (9 centers) 63.2 (60-66)
— All after 1985 (15 centers) 68.2 (65-71)

» Neocortical resection

— 8 centers 49.7 (44-55)

Engel, et al. Epilepsia 2003

* Seizure control
ATL
® 60~70% free
® 10~15% unimproved
NCR
® 50% free
® 15% unimproved

Efficacy and Complications

* Surgical complications

Morbidity 11%

® 3% permanent

Cognitive 6%
® 3% permanent

Engel et al. Epilepsia 2003

Epilepsy Surgery Failure

« Failure to define/resect the epileptogenic zone

+ Non-static nature of epilepsy as a disease through the

persistence of proepileptic cortical pathology

100%

Seizure free

e Montly eary relagres and usully more stable kng-term courses
= Selzure Recurrences: about SO early & 50% ate
= = = Sciaure Recurrences: minceity earl; majorty late

Iyr Syrs 10yrs

Follow Up Najm I et al. Epilepsia 2013
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Selection for epilepsy surgery candidates and seizure outcomes

Schematic representations of the possible outcomes
and their determinants following epilepsy surgery

Epileptogenesis Development of PRES Epileptognesis and Development of PRES
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Contents lsts avalable at ScienceDirect

Epilepsy & Behavior

journal homepage: www.elsevier.com/locate/yebeh

Efficacy of vagus nerve stimulation over time: Review of 65 consecutive patients with
treatment-resistant epilepsy treated with VNS >10 years
Robert E. Elliott **, Amr Morsi %, Omar Tanweer, Bartosz Grabelny *, Eric Geller %, Chad Carlson €,
Orrin Devinsky *<¢, Wemer K. Doyle **
Table 3
Seizure control outcomes by modified Engel and McHugh outcome classifications for 65
patients who underwent VNS therapy >10 years for treatment-resistant epilepsy.

Class Modified Engel
description

Number (%) McHugh description Number (%)

1 Seizure free 16 (24.6%)  80-100% reduction 36 (55.4%)
Rare, nondisabling in seizure frequency
simple partial seizures

i >90% reduction in 10(154%)  50-79% reduction 20 (30.8%)
seizure frequency in seizure frequency
Rare complex partial
seizures

m 50-90% reductionin 30 (46.2%)  <50% reduction in 6 (9.2%)
seizure frequency seizure frequency

Percentage Seizure Reduction

i
|
i
|

I

11
'l |
ii
I

§¢
- —

P 12 24 72 Last
% :es‘gzr;eg::t‘:zv:; 9(35.1%) x‘aénet benefit 00%) Curaton of VNS Therapy (months)
v - - Noi 3(46%) M bi e e

nitiation of VNS therapy.

Elliott RE, et al, Efficacy cf vagus nerve stimulation over time: Review of 65 consecutive patients with treatmentresistant
epilepsy treated with VNS N10 years, Epilepsy Behav (2011), doi:10.1016/j.yebeh.2010.12.042

at Sante

5 V stimulation,
90 us pulses,
145 pulsess,
“ON" 1 min,
"OFF"S min.

Eplpsi,S15Y399-908, 2010
4 0111141528117 20102536

FULL-LENGTH ORIGINAL RESEARCH

Electrical stimulation of the anterior nucleus of thalamus
for treatment of refractory epilepsy

20.0%

10.0%

_oW-145%

fequiehcy percent change

‘om baseline

Figure 3.
Histogram of seizure frequency
changes from baseline to 25 months
of stimulation (2 yearsafter
Median Seizurefree  randomization,n = 81) for

(-56%) n=6 partidpants with at least 70 days of

Saizure fraquency parcant
change from baseline

so% diary.Negative values indicate a
seizure frequency reduction

0% compared with baseline.
Epilpsia © ILAE

Subjects (n=81)

Epilepsy Res. 2010 May;89(2-3):310-8.

Surgical outcomes in lesional and non-lesional
epilepsy: A systematic review and meta-analysis

José F. Téllez-Zenteno®*, Lizbeth Hernandez Ronquillo?,
Farzad Moien-Afshari?, Samuel Wiebe'

Surgical outcomes in lesional and non-lesional epilepsy: A systematic review and meta-analysis 313

Table 1  Results by surgical topography, including all age groups.

Categories (n of studies) Non-lesional Lesional

Total N patients ~ Seizure-free % 95%CI  Total N patients  Seizure-free %  95%Cl

Temporal and extratemporal

Overall (n=35) 697 43 39-46 2860 68 66-70
Using MRI (n=19) 398 46 41-51 965 70 68-73
Using histopathology (n=17) 302 39 34-44 1953 67 65-69
Temporal lobe

overall (n=20) SF rate 66-70
Using MRI (n=12) " 71-89
ke U, TLE non-les 51, 35 les 75, 65 i
Extratemporal XTLE non-les 32,35  les 60, 74

Overall (n=13) 156 34 27-41 350 66 61-70
Using MRI (n=9) 124 35 7-42 25 60 54-66
Using histopathology (n=4) 35 32 18-47 125 74 67-82

Numbers in **Overall’” category do ot represent the sum of MRI and histopathology because studies reported different numbers of
patients for each category. Some articles contributed more than one study (see text).
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When to Consider Referral
for Presurgical Investigation of Epilepsy?

o Disabling seizures

0 Uncontrolled seizures for > 2 yr

o Failure of adequate trials of > 2 AED

o Controlled seizure with unacceptable AE

0 Focal abnormalities on EEG or brain MRI

0 Partial symptoms or signs of seizure semiology

Engel et al. Epilepsia 2003
Bruneo and McLachlan. CMAJ 2005

Summary

* PRES is caused by a multifactorial process,
determined by seizure frequency during a specified
duration of treatment depending on aim, and
predicted by several factors including initial AED
responsiveness.

+ Mesial temporal lobe epilepsy syndrome, lesional
epilepsy, and pharmacoresistant epilepsy syndrome are
commonly considered as surgical candidates.

» Timely epilepsy surgery and adequate surgical
procedures should decided deliberately.
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