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Pathological assessments in patients with epilepsy
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1. Ability, Experiences and Skill of Pathologists

2. Lack of clinico-radio-pathologic correlation

3. Ambiguity of Pathological Classification

4. Inter-observer variation
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Limitations

» Fragmentation
* Longitudinal section
* surgical skill

Similar pathologic findings

of FCD type II

* Hemimegalencephaly

» Tuberous sclerosis

SPECIAL REPORT

The clinicopathologic spectrum of focal cortical dysplasias:
A consensus classification proposed by an ad hoc Task Force
of the ILAE Diagnostic Methods Commission'

*Ungmar Blimeke, {Maria Thom, {Eleonora Aronica, §Dawna D. Armstrong, THarry V. Vinters,
#Andre Palmini, **Thomas 5. Jacques, f{Giullane Avanzini, 11 A. James Barkovich, §5Giorgio
Battaglia, Y9Albert Becker, ##Carlos Cepeda, ***'Fernando Cendes, {11Madia Colombae,
i1iPeter Crino, §55). Helen Cross, 199 0livier Delalande, ###Frangois Dubeau, ***John
Duncan, t11{Renze Guerrini, 1111Philippe Kahane, §55§Gary Mathern, $999Imad Najm,
###CIgdem Ozlara, *****Charles Raybaud, t1111Alfanso Represa, $1111Steven N. Roper,
§5555Morike Salamon, 19999 Andreas Schulze-Bonhage, #####Laura Tassi,
sesessAnnamaria Yezzani, and {fRoberto Spreafico

Palmini et al. 2004

Classification of cortical dysplasias in epilepsy

Dysplasia type |subtype | Main neuropathological type
Mild MCD Type | Heterotopic/excess neurons in layer |

Type Il Heterotopic/excess neurons outside layer |
FCD type | Type la | Cortinal dislamination only (+MCD features)

Type Ib | Cortinal dislamination + giant or immature neurons
FCD type Il Type lla | Cortinal dislamination + dysmorphic neurons
(Taylor-type) Type llb | Cortinal dislamination + dysmorphic neurons and

balloon cells

FCD: Focal cortical dysplaia MCD: malformation of cortical development

Child’s Nerv Sys 22:821-826, 2006
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Pathological assessments in patients with epilepsy

ILAE Classification of FCD

Table |, The three-tiered ILAE classification system of focal cortical dysplasia (FCD) distinguishes isolated fi
(FCD Types land ll) from those associated with another principal lesion (FCD Type 1),

Neuronal Migration

FCD Typel fisofated) | - Focal corvical dysphasia wich | Focal cortical dysplasiawith | Focal comical ith abnoemal radal and tangencal
ahnormal radial coetical | abnormal g i ortical lamination (FCD Typelc)
baminatian (FCD Typelz) bimination {FCD Type Ib)
FCD Typel fsoiated) | Focal cortical dysplasia wich dysmoeghic neuron Focl dysesa with dysmarphic d bl
(FCD Type In) cels (FCD Type i)
FCO Typell Carmllaﬂraunn Corticz amiration Cortcal laminatk G
[associated with abnormalit lities adjacent i ities adjacent 10 b t
principal fesion) temparal lobe assotiated gl ar gl i sscubar madormati any ccher |
with bippocampal sclerods fFCDTypelllh} {FCD Typellic) durngearly lfe. eg. traums,
(FCD Type llla) ischeanic injury, encehalis
{FCD Typeliid)
FCO Type M ot csh pecied, MOS. # clisicaliylradcdogically awlable for microscopic inspecnon,
Pease note tha the rare association between FCD T,pnllnnd Ih ith higpa: mp& selertals, tumers, or vastuler malformatians shoud nat be dassified au
FCD Type lll variant

Epilepsia, 52(1):158-174,2011

Acta Newrapaihol (2005) 110: 1-11
WO o 10T NS 1016

Michelle Hildehrandt © Tom Pleper - Poter Winkler
Dieter Rolodeicjesk - Hans Holthausen
Ingmar Blimeke

Neuropathological spectrum of cortical dysplasia in children
with severe focal epilepsies
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FCD type |

» Abnormal radial cortical lamination Rt Tangential
—_—
» Abnormal tangential cortical lamination
Y R
» Abnormal radial and tangential cortical -
lamination
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FCD Type 1I

« Abnormal Cortical lamination
* Dysmorphic neurons

» Balloon cells

Joummal uf Qirscal Newrmience 13 (016} 6573

Cantents lists avaiiable ) Scloncolirect
Journal of Clinical Neuroscience

fournal

ELSEVIER

Clinleal Study
Clinical characteristics and post-surgical outcomes of focal cortical
dysplasia subtypes

Hai Xue®, Lixin Cai *", Sheng Dong®, Yongjie Li*"

* reiaine it

Urdversiny. Mo, Wi Disirict. Beifiag 100055, iy
o 1 5an M Siemed, West ENSFAE. Beifing PO, Chims.

Table 3
Clinical characteristics of FCD type [, lla and 1Ib patients
n (%) | JIE} ith p value”
Patients 47 16 8 NfA
| Focal MRI B(17) 8 (50) 4(30) 0.014
Tr rantle sign 0oy 3(214) 5(62.5) NfA
G 0.055
Localize 11(23) 7(44) 5(63) N[A
Regional 22 (47) 8 (50) 3(38) NfA
[Bilateral 14 (30)  1(6) 0(0) | NA
te of surgery 0,001
Temporal lobe ‘18 (38) 4(25) 0(0)
Frontal lobe 2(19) 5(31) 3(38)
Parietal lobe” 10 (21) 5(31) 5(63)
Occipital lobe 3(6) 1(6) om
Multiple lobe resection 7(15) 1.(6) 0(0
[Seizure free 20(43)  10(63) 6 (:*Jsﬂ 0133
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Pathological assessments in patients with epilepsy

Weak points FCD type Ic

« FCD type I especially Ic tangenlia.l cortical Iamixm.L‘i‘on.‘ Hislmpathologic' hcﬂtllm.arks

are identical to those specified in Histopathologic findings.
This FCD variant is diagnosed only as an isolated lesion and
* mMCD is not included not in combination with any other pathology. It has to be
clarified in the future, however, whether such lesions occur
within patients with more widespread abnormalities linked
to mental retardation and/or multiple congenital abnormal-
ity syndromes.

* Problems of FCD type III

Heterotopic neurons in outside

Palmini et al. 2004
layer I

o e B ON) 243 accumulation of neurofilament proteins. There are no bal-
ikl e iy loon cells present (to be confirmed by immunohistochemis-
try). Discrimination of individual cortical layers is almost
impossible (with the exception of layer 1). Other cortical
layer abnormalities are frequently encountered and should

Tahle | Cla

Focul dhaplasin

W M i

ToT e T

PO rype 1)

»II.W..H..\”...M not be separately classified, including abnormal isocortical
layer organization adjacent to the main lesion, as well as
heterotopic neurons in layer | or white matter.

; N ENGL | MED 377;17 NEJM.ORG OCTOBER 26, 2017
mild MCD el
tially) epileptogenic lesions (FCD Type I1I). We propose in | = I
addition that mild forms of cortical malformations (mMCDs) Histopathological Findings in Brain Tissue

should be included in the classification, although their clini- Obtained during Epilepsy Surgery
cal impact will need further clarification (see below). . spreat K Kot M
Notwithstanding, any classification system using histopath-
ologic examination will rely on sufficient and representative
surgical tissue as well as standardized laboratory protocols
(see Supporting Information).
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Tabin 3. Summry of the ap

Patients with Condition Agaat Onsel  Durstion
Diagrosis Eatugory {N=3523) of Soirures  of Epllepsy Lecalizationf
o, [} e Lok »
Hippocamgal sclevcais Hippocampal sdoresis 3463 [36.4) 1132101 2252127 Temponl 1000
Ganghoglioena Tumar 986 (104 1212101 142104  Temporal  #29
focl | dysplasia typa 1 ofcotical B39 (B0} 5669 100=117  Frontal 51
development
Mo lesion Mo lasian 738477} 130106 154106 Temponl 617
Dysembeyopletic neureepithalisl umor - Tumar 565 (53] 140:108  120:107 Temgporal 681
Gl scar Clial scar 451 4.5) 1072103 1482111 Temporl 371
Cavarmous angiome vaseular mufferrnation €1 [4.5) 24130 I2IIIT Temponl 747
Mild ral f d 1 of cortical w Ry 962100 1572115 Temporal 481
duvslopmnt develcpmant
Focal conieal dpsplavia type | lormation of eortical 268 [2.8) TAs3E 9.3:81  Tewpol 351
development
Focal | dyspiasa not atherwise af cortical 206 1.3} 10=00 1342115 Temporal 451
speedid rmvelpmunt
Total 8236 [36.7) 118102 172176 Temgaral 713
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FULL-LENGTH ORIGINAL RESEARC

Good interobserver and intraobserver agreement in the
evaluation of the new ILAE classification of focal cortical
dysplasias
*Roland Coras, fOnno |. de Boer, {Dawna Armstrong, fAlbert Becker, §Thomas §. Jacques,
#Hajime Miyara, **Maria Thom, ttHarry V. Vinters, {1 Roberto Spreafico, §5Buge Oz,
¥ Gianluca Marucc, #jose Pi I 1] 2 Hflosef Z 1i{Anna
Maria Buceoliero, §§Fabie Rogerio, 19 YMNathalie Streichenberger, ##%Nobutaka Aral,
=+**Marianna Bugiani, 11115lke Vogelgesang, 111{Rob Macaulay, §§55Carolin Salon,
999 Volkmar Hans, ####Marc Polivka, *****Felice Giangaspero, {{{{{Dyah Fauziah,

$1itijang-Hee Kim, §5455Lel Liu, 19999Wang Dandan, ###eling Gao,
seddtBenjamin Lindeboom, *Ingmar Blimeke, and =****Eleonora Aronica

Good interobserver and intraobserver agreement in the evaluation of the
new ILAE classification of focal cortical dysplasias, Eleonora Aronica et al.
(2012) Epilepsia, 53(8):1341-1348

Table 2 Interob o A e st ndand thid Svaan per FCD types (s vakiss)

Round  FCOR [=r11] FCO e FCO FCO b FCOMe  FCOML FCD e FCD il NofCD Mean

o

o433 034 02606
185 onTe o 160 Q2586 4
RITE  ooTTE oI 0337 | 01270 oIS
3T, surmary of third evakation round inchding sl 21 1A level Anccess o =40 eptlepsy surgery cusesiyear 1, seg-
g 18- ic r
Kappa values were scored i fodows: <111, poor agreeniens 0.1-0 4. hir 04—, purple towues) -8,
i D10, vary et bius by

“Fappa vk it agpec

Tl 3. Incratrserver repeoduciibiy in the ILAE.
elamiification system

e oy oo . ver: good ag

i ey (k= 07824, 0.4991 to 1.000). (09' k=0.5062

: s Interobserver: moderate~ low, reflected by the
H b level of experience (k= 0.5056 to 0.3265)

H b (09" k= 0.4654-0.8504
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MINI-SYMPOSIUM: Etiologies of Focal Epilepsy
Long-Term Epilepsy-Associated Tumors

Maria Thom'; Ingrnar Bliimeke?®; Eleonora Aronica®™

ILAE Task Force for Neuropathology:
LEAT study group First round

38 Raters were invited to review 30 LEAT cases from EEBB (Erlangen, Germany)
25 Raters have responded within given time frame of 6 weeks

12 Tumors (40%) reached above/equal 75% agreement (> 19 raters)

18 Tumors (60%) had less than 75% agreement (< 19 raters)

WHO grading was also inconsistent (i.e. from 1° to 3° for same sample)

Agreement cases included

6 DNET (WHO 1°) with specific glio-neuronal element

6 Gangliogliomas (WHO 1°) with distinct neuronal component
Conclusion

Agreement for the microscopic diagnosis of LEAT needs improvement

URGENTLY

Proposal for a new terminology use for long-
term epilepsy associated brain tumors

Every fourth patient submitted to epilepsy surgery suffers from a brain tumer.
Microscopically, thesa neoplasms present with a wide-ranging spectrum of glial or glie-
neuranal tumor subtypes. liogll (GG) and dysembryopl helial
tumars (ONT) are the mast ized entities for 63% of 1551
tumars collected at the European Epilepsy Brain Bank (n=3842 epilepsy sirgery samples),
Thesa tumars often present with early seizure onset at a mean age of 18.5 years, with 77%
of neoplasms affecting the temporal lobe. Relapse and malignant progression are rare
events in this particulas group of brain tumors. Surgical resection should be regarded,
tharafora, also as important treatment strategy to prevent epilepsy progression as wall as
seizure- and medication-related comorbidities. The characteristic clinical presentation and

200
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Pathological assessments in patients with epilepsy

Table 3: Terminology propesal for long-term epilepsy associated tumors

WHO ILAE* €D3a MAPZ glial MAPZ neuronal IDH1
ANET? ANET? - +- Preexisting
(o BMET* + +/- Dysplastic -
DNET* CNET? fete. fere fote
DNET® DNET® = +f- fioating neurcns
ENET* . +- +f- t.b.d.
GG’ GNET* - - Dysplastic -
AE INET* : : Preexisting

ILAE Task Force for Neuropathology: LE
AT study group Second round

25 (same as round 1) Raters were invited to review 30 LEAT cases from EEBB
(Erlangen, Germany)

20 Raters have responded within given time frame of 6 weeks

14 Tumors (47%) reached above/equal 75% agreement

18 Tumors (53%) had less than 75% agreement

Conclusion

Agreement for the microscopic diagnosis of LEAT slightly improved
(»>> CD34 positive tumors), but still needs improvement 1!

Third LEAT agreement round to be envisaged

n ILAE Classification of Focal Cortical
\ Dysplasia

ILAE classification of Focal Cortical Dysplasia - an update
{ILAE survey from the FCD Task Force)

The Diagnostic Methods commission of the ILAE releasad a first international consensus classification of Focal

Cortical Dyspiasia (FCD}in 2091, Since that time. the FCD classification has been widely used in ciinical

diagnosis and research. A new Task Force was launched in September 2017 1o critically review the current FCD

classification and to identify areas in need of a revision or update. As eminent examples, there are recent

discoveries in molecular-genetics in FCDs that may require clarification for use in clinical practice; also, electro-
linicatimaging f pes and surgical have been further defined or validated

We need you to help us identify areas in need for an update or revision of the FCD classification to better serve its
clinical purpose. Please take a few minutes to answer the 16 guestions of our survey below. Be assured that all
answers will be strictly kept anonymous.

1. 1. Do you use the ILAE classification of FCD (2011) in your clinical practice and/or research projacts?
Mo (please proceed to QF)

‘fes (please help us o better understand subtype frequencies by answering all guestions)

2. Please estimate %, of FCD subtypes from all FCD | and H patients in your practice {i.e. 2017). Cne
answer per row.

<20% 20 - 50% >50%
FCD Type |

FCD Type I

3, Please estimate %, of FCD | subtypes in your practice. One answer per row.
wirtually never =20% 20-50% =50%

FCD Type Ia

FCD Type 15

FCD Type Ic

4, Do you recommend genstic testing from blood and braln samples for the dlagnosis of FCD7
e

Ho

5. Do you classify associated FCD Il according to the ILAE classification 20117
Yo

Ha

6. Please estimate % of principal lesions asscciated with FCD 1l in your practice. One answer per row
yirtually naver <20% 20 - 50% *50%

FCD llta (HS)

FCD 1% tumar)

FCD Il {vascular}

FCD Iitd (cther)
7. Do you use the diagnosia of mild maifermations of cortical development (mMCD as defined by the
Palmini classification 2004 and ILAE classification 2011)7

Ter

Mo

B. How often do you classify mMCD (in comparison to FCD)?
Less often than FCO:
Same as FCD

More often than FCD

®, Which topic{s) of the FCD classification do you think require revision (multiple answers allowed and
pleasze feel free to tell us any further thoughts or comments)?

FCDI
FCou
FCom
mMCD
Genetics

Do you have any further thoughts or comments about any of your cholces sbove?

tHERAEES| 20181H : MB7X EASIEE] - Z29IF -
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10. For neuro | histopathologists: Do you routinely use IHC for the diagnosis of FCDT {multiple answers
allowed)

Ne {HE only)l

es: newrcnal marker proteins (e.g. Neul, MAPZ, Synapiophysin or othir)
Yes: newefilaments

‘es: glial marker proteing {GFAP, OfigZ, CMPase or other)

Yes: inflammatory celis (CD'3, CD4, CD8. CD20, CD45, COBB or any cther)

Mot in this st

11. For neuro | histopathologists: Do you use IHC for diagnosis of brain tumers?

Ne

Yes

12. For neuro / histopathologists: Do you have ge about ILAE for
histopathology work-up of epllepsy surgery tissue {as published in Epilepsia 2016; 57(3):348-358)7
Na
Yes

13. For neuro | histopathologists: Do you apply ILAE for hi gy work-up as
fied In the ILAE d clted above?
| No
Yes

14. For neuro | histopathologi:

: Do you archive frozen tissue for further use in epilepsy research?
Na

Yes

15, Please tell us the region of your ILAE chapter (anonymously)
Horthern America
Latin America
Europe
Asia and Oceania
Africa

Eastern Mediterranean

202

CHeH A rete] 2018 = MB7Xt EASt=mE] - Z2IF -




