Univerzita Karlova v Praze

2. lékarska fakulta

Studijni program: Neuroveédy

MUDr. Jana Amlerova

Mapovani kognitivnich funkci temporopolarnich oblasti

u pacientt s epilepsii temporalniho laloku.

Functional cognitive mapping of temporopolar regions

in temporal lobe epilepsy patients.

Dizertacni prace

Skolitel:
Doc. MUDr. Petr Marusic¢, Ph.D.

Praha, 2012



Prohlaseni:

Prohlasuji, ze jsem zavérecnou praci zpracovala samostatné a ze jsem fadné uvedla a
citovala vSechny pouzité prameny a literaturu. Soucasné prohlasuji, ze prace nebyla

vyuzita k ziskani jiného nebo stejného titulu.

Souhlasim s trvalym ulozenim elektronické verze mé prace v databazi systému
meziuniverzitniho projektu Theses.cz za ucelem soustavné kontroly podobnosti

kvalifika¢nich praci.

V Praze, 24.9.2012

Jana Amlerova

Podpis



Identifika¢ni zdznam:

AMLEROVA, Jana. Mapovdni kognitivnich funkci temporopoldrnich oblasti u pacientii s
epilepsii temporalniho laloku. [Functional cognitive mapping of temporopolar regions in
temporal lobe epilepsy patients]. Praha, 2012. Pocet stran 52, Ptilohy — 6 obrazkd, 1 graf,
6 tabulek, 3 prace publikované ¢i odeslané k publikaci do Casopist s IF. Dizertacni prace

(Ph.D.). Univerzita Karlova v Praze, 2. lékatska fakulta, Neurologicka klinika 2. LF UK a

FN Motol, 2012, doc. MUDr. Petr Marusic¢, Ph.D.



OBSAH

SEZNAM ZKRATEK POUZITYCH V TEXTU. .....cooiviiiieeeeeeeeeeeeeeeeeeeeeeeee s
ANOTACE ...ttt e e et e e e eabaeeee s
ANNOTATION ..ottt e e et e e et e e e eesaeeeens
L UVOD ...t
1.1. Anatomie temporalniho POIU.........uviiiiiiieiieiiiiiieeeee e e
1.2. Epilepsie temporalniho laloku ...........ccccooiviiiiiiiiiiiiiii e -
1.3. Chirurgicka lécba epilepsie temporalniho laloku ............cccovveviiiiiiiiiiiiiie, -
1.4. Funkce tempordIniho pOIu..........c.evvviiiiiiiiiiee e -
1.4.1. Rozpoznani Zndmych tVATT.........cccoiiiiiiiiieii e -
1.4.2. Rozpoznani emoCniho Vyrazu tVATE .........ccceevvieiiiiiiiieeeeeeeeriiiieeeeeeeee s -
1.4.3. SOCIAINT KOGNICE ..oeeiiiiiiiiiiiee et e e e e e e -
1.4.4. PrOStOTOVA NAVIZACE ... ..uuvviiriereeeeeeiiiiiitreeeeeeeeassistareeeaeeeeesssnnssreeeseeeeessnnssses -
1.4.5. POJMENOVANT.....cciiiiiiiiiiiiiiiiee e e e ettt e e e e e ettt e e e e e e e e e setaraeaeeeeeeeennnnens -

2. CILE A HYPOTEZY ..ot -
2.1. Rozpoznani zndmych a nezndmych tVAFi........ccevvveiiiiieiiiiiiiiieee e -
2.2. Rozpozndni emoCniho VYTazu tVATC .........coeeeeeviiiiiieeeeeeeiiiieeee e eeeiireeee e -
2.3, SOCIAINT KOZNICE....ccuiiiiiiiiieee et et e e e e e e araraeeeeeeeeas -
2.4, PTOStOTOVA NAVIZACE ...eeeeeiiiiieeeiiiiieeeeeiiteeeeeieteeeestteeeeeantteeesasasbeeeeeensbeeeeennnneeeeas -
3. METODIKA .ottt e e ettt e e e ettt e e e e nntbeeeeeennbeeeeas -
3.1, TeStOVANY SOUDOT. ...cciuiiiiiieiiiiiee ettt ettt et e ettt e e ettt e e ettt e e e e enneeeeeeneneeeeas -
3.2. Rozpoznani zndmych a nezndmych tVATT..........coocoieiiiiiiiiiiiieeeeee, -
3.3. Rozpoznani emocniho vyrazu tVATE..........cccouiiiiiiiiiiiiiiiiice e -
3.4, SOCIAINT KOGNICE......ueiiiiiiiiiie ettt -
3.5. PrOStOTOVA NAVIZACE ...eeeiueviiieeeiiiieeeeiiiee e et ee e ettt e e e ettt e e e ettt e e e enntbeeeeenneneeeeas -
3.6. Statistickd analyzZa..........cccueiiiiiiiiiiiiiie e -



4. VYSLEDKY ...

4.1. Rozpoznani znamych a nezndmych tVATi.........c.ceeevvieeiiiiiieiiiiiee e,

4.2. Rozpoznani emoc¢niho vyrazu tvaie a socialni kognice ...........cccocveeviiiinnieennnne.

4.2.1. PrUFEZOVA STUAIE .eevneeeeeeee e e e e e eraeeaeeans

4.2.2. Lon@itudindlni StUAIC .......cccvveieiiiiiiiieeiiiiiee et

4.3. PrOStOTOVA NAVIZACE ....vvvvveieeeeeeeiiiiiiiieeeeeeeeesiiireeeeeeeeesssnessaeeeaeesesssnnsssareaeessenns

5. DISKUZE .......

5.1. Rozpoznani zndmych a nezndmych tvafi........c.ccoovveiiiiiiiieiiiiiieeeeee,

5.2. Rozpoznani emocniho vyrazu tvafe a socidlni kognice ...........cccooeuveeeiiniieennnn.

5.3. PTrOStOTOVA NAVIZACE ...eeeeeeeeiiiiiiieeeeeeeeeeiireeeeeeeeeessiattreeeeeesessssnnnssneeeeeeeesnnnnnnns

6. ZAVER ...........

6.1. Rozpoznani zndmych a nezndmych tVAFT ........ccccevveeieiiiiiiiiiiiieee e

6.2. Rozpoznani emocniho VYTazu tVATe .........cceevviviiiiieee e

6.3. SOCIAINT KOGNICE......uuiiiiiiiieeeieiciiiieeee et e e e e e e e e earareaaeeeeeeas

6.4. PrOStOTOVA NAVIZACE ....vvverieeeeeesiiitiieeeeeeeeeseiirateeeeeeseassnstrseeesaeesessssssssneeaeeesenns

7. LITERATURA

8. PRILOHY .......



SEZNAM ZKRATEK POUZITYCH V TEXTU

AMTR

EEG

ERT

EZ

FFA

FPT

fMRI

MRI

1Q

OR

TLE

WALIS 111

anteromedialni temporalni resekce

elektroencefalogram

Emotion Recognition Test

epileptogenni zona

Fusiform Face Area

Faux Pas Test

funkéni magneticka rezonance

magnetickd rezonance

inteligen¢ni kvocient

odds ratio (pomér Sanci)

epilepsie temporalniho laloku

Wechsler Adult Intelligence Scale-Third Edition



ANOTACE

Predkladana dizerta¢nin prace se zabyva funkcemi temporopolarnich oblasti u pacientii

s epilepsii temporalniho laloku. Vlastni vyzkum se zaméiuje na funkce mén¢ probadané
jako je rozpoznani znamych tvaii a emo¢niho vyrazu tvare, socialni kognici a prostorovou
orientaci. Testovani téchto specifickych funkci neni obvykle soucasti standardniho
neuropsychologického vysettovaciho protokolu, ale jejich porucha mize vyznamné

ovliviiovat kvalitu Zivota pacientq.

Kli¢ova slova: temporalni pol; rozpoznani tvaii; rozpoznavani emoci; socialni kognice;

prostorova navigace; epilepsie



ANNOTATION

The aim of this thesis is to summarize basic knowledge and bring some new data about the
temporal pole function in temporal lobe epilepsy patients focusing on the less explored
domains — famous face identification, emotion recognition, social cognition and spatial
navigation. These functions are not routinely tested in standard neuropsychological
assessment however the impairment of these functions may lead to severe dysfunctions in

everyday life of the temporal lobe epilepsy patients.

Key words: temporal pole; epilepsy; face recognition; emotion recognition; social

cognition; spatial orientation



1. UVOD

1.1. Anatomie temporalniho pélu

Temporalni p6l tvoti nejrostralnéjsi ¢ast spankového laloku. Nékterymi autory je vzhledem
ke své poloze zahrnovan anatomicky do perirhinalniho kortexu (Lavenex et al., 2004),
Castéji je vSak definovan jako oblast samostatna, které¢ v tradiénim Brodmannové systému
odpovida area 38. Temporalni pdl ma Sestivrstevnou laminarni cytoarchitektoniku,
obdobné jako izokortex. Z histologického hlediska neni temporalni p6l v celém rozsahu
homogenni, ale je zde gradient z ¢4sti rostromedialni do dorzolateralni, ve kterém se

laminarni charakter zvyraziuje (Blaizot et al., 2010).

Anatomické ohrani¢eni temporalniho pélu je Casto diskutovanym problémem,
zejména jde-li o stanoveni jeho posteriorni hranice (Obr. 1). Obecné lze fici, Ze pii
bazalnim pohledu na temporalni lalok je atemporalni pol povazovan tsek od vrcholu
spankového laloku k teoretickému bodu, kde se spojuje horni, stfedni a dolni temporalni
gyrus s lateralnim okcipito-temporalnim gyrem (dle star§i nomenklatury gyrus
fusiformis) (Chabardes et al., 2002). Dle n¢kterych autorti je dorsalni ohranic¢eni
temporalniho polu také urceno pribéhem arteria cerebrii media ve sméru k fissura Sylvii
(Blaizot et al., 2010). Pti zobrazeni magnetickou rezonanci je v koronarnich fezech za
hranici temporalniho polu €asto oznacovan fez, ve kterém se objevi temporalni stonek

spojujici temporalni a frontalni lalok. (Kier et al., 2004).

Funkéni propojeni temporalniho polu je mozné rozdélit na spoje dorzalni, mezi
p6lem temporalniho laloku a medidlnim frontalnim kortexem, a spoje ventralni smétujici

do orbitofrontalniho kortexu (Morecraft et al., 1992). Diky ¢etnym spojim



s hipokampalnim komplexem a amygdalou, je temporalni pol funkéné ¢asto oznaovan za

soucast limbického systému.

1.2. Epilepsie temporalniho laloku

Temporalni epilepsie (temporal lobe epilepsy - TLE) ptedstavuje skupinu epilepsii s
lokalizaci epileptogenni zony ve spankovém, temporalnim laloku. Ten je povazovan za
nejvice epileptogenni ¢ast lidského mozku a TLE je tak nejcastéjSim typem fokalni
epilepsie. Diky tomu je v soucasnosti k nejlépe probadanym epileptickym syndromem

nejen po strance klinické a patogenetické, ale 1 neuropsychologické.

Nejcastéjsim podkladem TLE je postizeni hipokampu — hipokampalni skler6za,
ktera mize byt viditelnd makroskopicky (detekujeme signalové zmény na MRI mozku,
piipadné redukce objemu pti volumometrickych méfenich hipokampu), nebo je mozné ji
prokazat pouze pomoci metabolickych ¢i funkénich zmén vysettenimi jako PET a
magneticka spekroskopie. V nékterych piipadech je tato diagndza potvrzena az
histopatologickym vysetienim po operacnim vykonu. Druhou nejcastéjsi strukuralnic
pricinou TLE byvéa malformace kortikalniho vyvoje. Tyto fokélni kortikalni dysplazie
mohou byt patrné jiz makroskopicky na MRI mozku, kde je patrnd zména signalu, oproti

okolni zdravé tkani. Casteji je viak tato diagnéza potvrzena az histopatologicky.

Farmakologické ovlivnéni TLE je v mnoha ptipadech velmi obtizné. PIné
kompenzace onemocnéni — bezzachvatovosti — Ize pii dobie vedené medikamentdzni 1€Cbé
dosahnout pouze u 25% pacientti (Brazdil M., 2011), zatimco ostatni pacienti ziistavaji
farmakorezistentni, s Casto nepfiznivym pribéhem onemocnéni, v disledku postupné se
zvysujici frekvence a tize zachvati. U pacienti s dlouhodobé nedostatecné

kompenzovanou TLE se ¢asto objevuji poruchy kognitivnich funkci (zejména paméti), k
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jejichz vyskytu mohou kromé vlastniho onemocnéni (vliv progresivni epileptogeneze)
ptispivat i faktory jako letitd kombinovana antiepileptickd medikace a dilem i Casto se
soubézné vyskytujici afektivni poruchy (nejcastéji deprese, tizkost) a zmény osobnosti
(Moore et al., 1996). Obé vyse zminéné patologie podminujici TLE jsou pravé z pohledu

farmakorezistence extrémné nepiiznivé (Brazdil M., 2011).

1.3. Chirurgicka lécba epilepsie temporalniho laloku

Cilem epileptochirurgického (resekéniho) vykonu je odstranéni epileptogenni zony, které
povede k vymizeni zachvatl. Soucasné by ale timto vykonem nemélo dojit k
nepiijatelnému negativnimu ovlivnéni motorickych, senzorickych nebo kognitivnich
funkci. Pro planovani rozsahu resekce je proto zdsadni nejen co nejpiesnéjsi urceni
lateralizace a lokalizace EZ, ale 1 ozfejmeni jejiho vztahu k oblastem funk¢éné vyznamnym.
Pacienti s epilepsii temporalniho laloku (TLE) jsou skupinou nej¢astéji indikovanou

k epileptochirurgickému vykonu.

Rozsah resekce v oblasti spankového laloku mize byt rizny, od selektivni
amygdalohipokampektomie, po temporalni lobektomii (Obr. 2). Nejcastéji je provadéna
anteromedialni temporalni resekce — odstranéni meziobazalnich struktur a temporalniho
polu v rozsahu ptiblizné 3,5 cm. Pti kazdém z téchto vykont je temporalni pdl bud’ zcela
odstranén, ¢i dojde k jeho funkénimu odpojeni od ostatnich struktur. Rozsah resekce
a/nebo diskonekce je samoziejmé jednim z faktori, ktery ovlivituje pooperacni

neuropsychologicky vysledek a mozny pooperacni deficit.

Rozhodujici z hlediska bezpecnosti resekéniho vykonu je skutecnost, zda je
poskozeni funkci spojovanych s oblasti planované resekce resp. temporalnim polem
ptitomno jiz pfedoperacné. Pokud je pfitomno, tak je malo pravdépodobné, Ze po vykonu
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dojde k dal§imu vyznamnému funkénimu zhorSeni. Naopak u pacientii, u kterych jsou tyto
funkce zachované, je riziko jejich pooperacni deteriorace vysoké. Snahou by proto mélo
byt co nejpodrobnéjsi predoperacni vySetteni, se zaméfenim nejen na funkce jednoznaéné
elokventni, jako je napf. fe¢, motorika ¢i senzorium, ale i na funkce méné€ probadané, které
mohou byt s oblasti planované resekce spojené a jejichz zhorSeni pooperacni neni sice tak

napadné, ale miize byt pro kvalitu zivota pacienta po operaci nemén¢ vyznamneg.

U nékterych pacientl byl po epileptochirurgickém vykonu popsan jev tzv. socialni
maladaptace. Tito pacienti se nejsou schopni i pfes pooperacni vymizeni zachvatl zaradit
do normalniho Zivota. Jednim z moznych vysvétleni je ztrata funkci vazanych na p6l
temporalniho laloku (Schacher, Winkler et al., 2006). Porucha funkci spojovanych
s temporalnim polem byla prokazana i u dalSich etiopatogenetickych jednotek. U pacientt
s Alzheimerovou demenci je kognitivni deficit ovlivnén specifickymi zménami v oblasti
III. a IV. vrstvy kortexu temporalniho p6lu — neuronalni ztrata, neurofibrilarni tangles,
senilni plaky. U pacientt trpicich schizofrenii byl v téchto oblastech prokazan ubytek sedé
hmoty, funk¢ni vyznam ¢i piima souvislost s onemocnénim vSak nebyla dosud objasnéna
(Benedetti et al., 2009). Podle poslednich experimentalnich studii dochézi k fyziologickym

strukturdlnim zménam v oblasti temporalniho polu také béhem starnuti.

1.4. Funkce temporalniho polu

Rutinni neuropsychologické vySetfeni pacientll planovanych k chirurgickému feseni se
zaméfuje na zakladni pamétové, fe€ové a exekutivni funkce. V nasledujicim textu jsou
zminény mén¢ probadané funkce, které mohou mit k oblasti temporalniho p6lu urcity
vztah, a jejichZ posouzeni by v budoucnu mohlo hrat urcitou roli pfi planovani rozsahu

resekce v této oblasti.
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Z hlediska funkci je totiz temporalni pol nejméné prozkoumanou oblasti
spankového laloku. Prvni prace poukazujici na jeho vyznam, zejména na ucast pii
socialnich a emoc¢nich procesech, vychazely z experimentl na zvitatech. V roce 1939 byla
publikovana studie Kliivera a Bucyho, ktefi popsali zménu v chovani opic po
oboustranném odstranéni spankovych laloki. U téchto jedincti bylo pozorovano vymizeni
plachosti, napadna krotkost, poruchy pfijmu potravy, hypersexualita a vizudlni agndzie
(Kluver et al., 1997; Olson et al., 2007). Pfi selektivnim podchlazeni temporalniho p6lu byl
u zvitat dominujicim symptomem deficit v rozeznavani znamych tvaii a objektt (Horel et
al., 1987). Zkoumani temporopolarnich funkci u lidi bylo po dlouhou dobu velmi omezené
vzhledem k tomu, Ze do studii byli zahrnovani pacienti po traumatech, cévnich piihodach
¢i probéhlych zanétech. U takovych subjekti nebylo mozné vzhledem k charakteru Iéze

stanovit piesné ohrani¢eni defektu a ani vyloucit ovlivnéni vzdalengjSich struktur.

Se zavedenim funk¢né zobrazovacich metod se oteviely nové moznosti pro
testovani funkci temporalniho polu u zdravych osob. Maguire a kol. prokazali v nékolika
studiich pozitronovou emisni tomografii (PET) na zdravych dobrovolnicich aktivaci
v oblasti temporalniho polu pti testovani autobiografické pameéti, porozuméni psanému
textu a pii tvorbé feci. Vyssi signal byl pozorovan temporopolarné vlevo a soucasné
v prilehlych strukturach — medidlni prefrontalni kortex, hipokampus a parahipokampalni
gyrus, stfedni temporalni gyrus. Byl-li prezentovan materidl s emo¢nim obsahem, byla
vy$si aktivace na strané pravé (Maguire et al., 1999). Dal§im meznikem bylo zavedeni
funk¢éni magnetické rezonance (fMRI), kterd umoznila sledovani aktivace oblasti béhem
testovani pacienta v realném case. Cabeza a kol. shrnuli vyznam fMRI pfi zkoumani
temporalnich oblasti v€etné temporopolarniho kortexu a jeho propojeni s prefrontalnimi
oblastmi pfi vyuziti pamétovych uloh, véetné rozpoznavani tvaii a emoci (Cabeza et al.,

2000a) (Cabeza et al., 2000b).
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Novym pftislibem ve zkoumdani funkci téchto struktur jsou studie vyuzivajici
kognitivnich (event-related) potenciald, kdy je mozné pomoci intrakranialnich elektrod
sledovat odpoveéd’ v ur€itych mozkovych strukturach pti prezentaci napt. emoc¢niho

materialu (Brazdil et al., 2009).

1.4.1. Rozpoznani znamych tvari

V tradicnim modelu rozpoznani lidské tvare je zapojen fecoveé nedominantni temporalni
lalok v¢etné jeho temporopolarnich oblasti (Glosser et al., 2003; Leveroni et al., 2000). Na
zéklad¢ recentné publikovanych studii vyuzivajicich metodiky PET a fMRI vSak lze
predpokladat, ze pro spravné dekodovani lidské tvaie je nezbytna spoluprace obou
temporalnich oblasti (Allison et al., 2000; Griffith et al., 2006). Nejvyznamné;jsi ¢asti
temporalniho laloku zajiStujici percepci lidské tvare je lateralni povrch stiedni casti gyrus
fusiformis (Brodmannova area 37) (Haxby et al., 2000). Tato oblast, oznacovana jako
Fusiform Face Area (FFA), je rozhodujici pii identifikaci neménnych aspektt tvare,
zatimco ostatni struktury jako napt. horni temporalni sulkus, jsou specializovany na
rozpoznani promenlivych znakt (bryle, uces, atd.) (Hoffman et al., 2000). Propojeni mezi
FFA a ostatnimi ¢astmi limbického systému (zejm. amygdalou a orbitofrontalnim
kortexem) je nezbytné pro vybaveni sémantické informace o dané osob¢ a odliSeni znamé

tvare od neznamé (Haxby et al., 1996).

Poprveé popsali nékolikastuptiovy model poznavéani zndmych tvaii, predmétt a
zvukll Bruce a Young (Bruce et al., 1986). Ur¢ili celkem sedm stadii nutnych
k rozpozndni, zpracovani a vybaveni zndmé polozky. V prvni fazi dochazi k vytvoteni
»obrazového kodu®, kdy je tvar obecné popsana. Z tohoto popisu se vytvoii ,,strukturdlni
kod®, ktery je podrobnéjsi a bere v tivahu zmény v thlu pohledu, svételné podminky, vek,
uces a dals$i proménné. Nasleduje ,,vizualn€ odvozeny sémanticky kod*, kdy se k dané

tvari prifadi obecné vlastnosti jako inteligence, sympatie atd. Jiz ke konkrétni tvafi se poté
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pritadi ,,osobné specificky kod*, napt. zaméstnani daného ¢loveéka, jeho pratelé. V dalsim
kroku se k dané tvafi ptifadi jméno a vyraz tvare — ,.,emoc¢ni kod*. Vystupem této analyzy
tvare je vytvoreni ,,fecového kodu®, tedy pojmenovani dan¢ osoby. Z tohoto propojeni
identifikace vizudlniho podnétu a jeho nasledného pojmenovani Ize vysvétlit rizny typ
selhavani pti identifikaci tvafi v zavislosti na stran¢ 1éze. Pacienti s pravostrannou TLE
nejsou schopni odlisit zndmou tvar od nezndmé, zatimco pacienti s levostrannou lézi
typicky identifikuji zndmou osobu, ale ¢asto nevybavi jeji jméno (Glosser et al., 2003;
Schacher, Winkler et al., 2006). Glosser a kol. otestovali tuto hypotézu na souboru 63
pacientit s TLE v porovnani s 10 kontrolami. Prezentovany byly barevné fotografie
znamych osobnosti ze svéta politiky, kultury a sportti. Vykony pacientli byly obecné horsi
oproti kontrolnim subjektiim. U levostrannych TLE byl zaznamenan horsi skor

v pojmenovani osoby, kterou ale pacienti spravné identifikovali jako zndmou. U
pravostrannych TLE byl vétsi pocet pacientti, ktefi viibec nepoznali, Ze jde o znamou

osobu. Pokud ji v§ak oznacili, bylo jeji pojmenovani spravné.

Zapojeni Siroké neuronalni sité¢ pii identifikaci znamé tvaie vede alespon
k castecnému k zachovani této funkce 1 pti fokélnich 1ézich zasahujicich do temporalniho
laloku a pélu. Neschopnost rozpoznat zndmou tvar — prosopagnosie, je pro pacienty
v kazdodennim zivoté vyraznym hendikepem. Benton a van Allen popsali jiz v 70. letech
tfi pacienty s 1ézi v oblasti pravého temporalniho laloku v disledku cévni mozkové
ptihody ¢i probehlé encefalitidy, kteti selhavali v identifikaci ¢lent rodiny (Benton et al.,
1972). Nejcastéji je vSak prosopagndzie popisovana u pacientdl s oboustarnnou 1ézi
ventralniho occipito-temporalniho kortexu (Damasio et al., 1982). Na druhé strané u
nékterych pacientii s 1ézi v temporalnim laloku byl popsan zvySeny pocit zndmosti pro
tvare neznamé. Tento jev, oznaCovany jako hyperfamiliarita, byl poprvé popsan

Kaepelinem v roce 1890 u pacienta s tyfem (Murai et al., 2000). Hyperfamiliarita je
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povazovana za formu paramnézie, kterd se vSak lisi od ostatnich bludnych ptedstav jako je
Capgrasuv (utkvela predstava, ze blizky ¢loveék byl zdmérné nahrazen dvojnikem) ¢i
Fregoliho syndrom (utkvéla predstava, ze riizni lidé jsou ve skutecnosti jedna a taz osoba,
ktera si zamérn€¢ méni vzezieni, aby byla v utajeni). Hlavnim rozdilem je neptitomnost

psychiatrického onemocnéni (Devinsky, 2009; Walther et al., 2010).

Moznou pfi¢inou této poruchy je nerovnovaha mezi vzajemnym funk&nim
propojenim obou hemisfér s relativni hyperaktivitou pravého temporalniho laloku
zodpovédného za identifikaci tvare jako znamé (Bowles et al., 2007; Gonsalves et al.,
2005; Vuilleumier et al., 2003). V literatufe je nékolik kazuistik poukazujicich na vyskyt
hyperfamiliarity pravé u pacienti s TLE (Bowles et al., 2007; Michelucci et al., 2010;

Nente et al., 2007; Vuilleumier et al., 2003).

1.4.2. Rozpoznani emocniho vyrazu tvare

Pravé hemisfére je také Casto ptisuzovan podil na procesech emocnich. V literatuie byly
historicky popsany dv¢ teorie emocni lateralizace hemisfér (Killgore et al., 2007a). Podle
jedné je prava hemisféra obecné specializovana na zpracovavani emocnich podnéta,
nezavisle na jejich afektivni hodnoté (Seidenberg et al., 2002). Podle druhé¢ teorie jsou

v pravé hemisféie zpracovavany zejména podnéty zalozené na negativnich emocich,
zatimco leva hemisféra je mistem zpracovani pozitivnich vjemti (Ahern et al., 1979).
Killgore a kol. zjistili pomoci fMRI u skupiny 12 zdravych dobrovolniki, Ze obecné je pti
prezentaci emoc¢niho materialu prava hemisféra aktivovana vice nez hemisféra leva a
vyrazngj$i asymetrie byla pozorovana pti expozici negativnim podnétiim. Z tohoto
vyplyva, Ze prava hemisféra je sice pro zpracovani emoc¢nich podnéti dominantni, ale
vzhledem k soucasné aktivaci levostrannych struktur nelze jednoznacné vyloucit existenci

asymetrického bi-hemisferického neuronélniho systému (KillgoreYurgelun-Todd, 2007a).
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Na souborech pacienti s 1ézi amygdaly byl prokazan vyznam fecové nedominantni
(pravostranné) amygdaly pii vnimani strachu. McClelland a kol. testovali pomoci sady
emoci Ekmana a Friesena skupinu 12 pacientti s TLE, ktefi podstoupili anteromedidlni
temporalni resekcei, a kontrolni soubor 10 subjektti (McClelland et al., 2006). Pacienti byli
rozdéleni do dvou skupin dle za¢atku onemocnéni na ,,¢asnou TLE a ,,pozdni* TLE,
hranici byl vék 6 let. Pozorovan byl horsi vykon u pacientii s ¢asnou TLE, vyznamny byl
dale deficit pfi rozpozndni strachu oproti ostatnim prezentovanym emocim. Na zakladé této
studie vyslovili autofi hypotézu, Ze pro detekci strachu je nezbytny spravny vyvoj
amygdaly, ktera je jinymi nervovymi strukturami nenahraditelna. Ke stejnym vysledkiim
dosli také Schacher a kol. ve své fMRI studii (12 pacient s TLE, 17 kontrol) pfi prezentaci
emoc¢niho materialu. U pacient s TLE pozorovali zvySeny signdl kontralaterdlni amygdaly
k mistu léze, zejména pii pouZiti poloZek s vyrazem strachu (Schacher, Haemmerle et al.,
2006). Tyto vysledky potvrdili svym vyzkumem také Meletti a kol., ktefi porovnavali
vykony pfii identifikaci emoci u skupiny 63 pacientti s TLE, 33 pacientli s extratemporalni
epilepsii a u 50 kontrolnich subjektti (Meletti, Benuzzi, Rubboli et al., 2003). K obdobnym
vysledkiim dosla Melletiho skupina i ve své pozd¢jsi praci z roku 2009, kde srovnavali
skupinu pacientli s mezialni TLE (n=140), lateralni TLE (n=36) a zdravé kontroly (n=50)
(Meletti et al., 2009). Pacienti s ¢asnou mezialni TLE dosahovali horsich vysledkt oproti
ostatnim skupinam (pacientim s pozdni mezidlni TLE, lateralni TLE a kontrolnim

subjektlim), které skorovaly shodné.

Oproti tomu v praci Rapcsakovy skupiny, kterd porovnavala vykony 63 pacientil
s TLE a 80 kontrol stejnou sadou emoci, byla vyslovena domnénka, Ze horsi vykon pti
detekcei strachu je podminén vétsi obtiZnosti prezentovaného materialu a Ze jednotlivé
fotografie vyrazu tvare sady Ekmana a Friesena vyZaduji riiznou schopnost detekce

k urceni spravné emoce. V této praci selhdvali v detekcei strachu jak kontrolni subjekty tak
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pacienti s TLE a nebyl zaznamenan rozdil mezi vykony pacientli s pravostrannou a

levostrannou TLE (Rapcsak et al., 2000).

Ammerlaan a kol. poukézali na moznost horsich vysledkti u pacientti po resekci
temporalniho laloku v dasledku statického charakteru prezentovanych emoci. Ve své praci
proto vyuzili kratké video-ukazky, kde z neutralniho vyrazu ptechézela tvar postupné do
urcité emoce. Ale 1 pfi pouZiti této metodiky dosahovali pravostranni TLE pacienti horSich

vysledkt oproti levostrannym (Ammerlaan et al., 2008).

1.4.3. Socialni kognice

S oblastmi temporalnich poli je spojovana také schopnost empatie a emoc¢niho vciténi —
»theory of mind* (ToM). Dle nékterych autort je neuronalni sit’ pro socidlné emocni
procesy lokalizovana do posteriorngjSich oblasti nez je pdl temporalniho laloku, a to do
temporoparietalniho pomezi s napojenim na medialni prefrontalni a parietalni kortex
(Mitchell, 2009). Na zakladé studii vyuZzivajicich funkéné zobrazovacich metod lze
piedpokladat, ze neuronalni sit’ zajistujici ToM je komplexni a kromé temporalniho polu a

prilehlého kortexu zahrnuje i rozsahlou prefrontalni oblast (Vollm et al., 2006).

Deficit v emoc¢nim vciténi a schopnosti empatie je ¢asto popisovan u pacientl s
pravostrannou TLE (Glosser et al., 2003). Schacher a kol. otestovali schopnost emoc¢niho
veiténi na skupin€ 54 pacientd (27 s mezidlni TLE pied nebo po operacnim vykonu, 27 s
extratemporalni epilepsii) a skupiné 12 kontrol pomoci ,,faux-pas* testu. V tomto testu jsou
subjektim prezentovany piibehy obsahujici jasné spoleenské pochybeni (faux-pas) a
cilem je jeho identifikace, ktera je ovétovana sérii otdzek. Vykony pacientd v tomto
souboru byly horsi oproti kontroldm, nebyl nalezen Zadny rozdil mezi vykony pacientt
pted a po operaci. Pravostranni TLE dosahovali niz$ich skorti ve srovnani s levostrannymi

(Schacher, Winkler et al., 2006). Vyznam nedominantniho spankového laloku v socialni

-18 -



kognici potvrzuji ve svém prehledovém ¢lanku také Kirsch a kol. Dlouhotrvajici TLE
stejné tak jako resekéni vykon v oblasti temporalniho laloku, mize zptsobit poskozeni
neuronalni sité¢ nezbytné pro emoc¢né-socidlni procesy a vyrazné snizovat kvalitu zivota

(Kirsch et al., 2008).

Stejné jako u rozpoznani emoc¢niho vyrazu tvare byla i pro ToM prokazana
dalezitost vyvoje amygdaly, kterd zodpovida za ukotveni a osvojeni schopnosti empatie a
emocniho vciténi (Shaw et al., 2004). Shaw a kol. srovnavali vykon v ToM tlohach u
pacientll s Casnou lézi amygdaly (n = 15) s vykonem pacientli po AMTR v dospélosti
(model pozdni léze amygdaly; n = 11) a kontrolni skupinou a prokézali hor§i schopnost
empatie a emocniho vciténi, stejné tak jako schopnost vnimani ironie u pacientt s ¢asnou
1ézi amygdaly. Na zéklad¢ vykonu pacientli s pozdni 1ézi amygdaly, ktery byl srovnatelny
s kontrolni skupinou nezdvisle na strané¢ 1éze, byla v této studii vyslovena hypotéza, ze
zatimco pro vyvoj socialni kognice je amygdala nezastupitelnd, pro samotny proces epatie
a emoc¢niho vciténi (,,on-line rozhodovani*) uz neni rozhodujici. Tato schopnost podle
Shaw a kol., vice koresponduje s ¢innosti prefrontalnich oblasti a je odrazem exekutivnich

funkeci.

1.4.4. Prostorova navigace

Zatim ne zcela prostudovanou oblasti je funk¢ni lokalizace prostorové paméti, ve které
mohou hrat temporalni laloky a pfipadné jejich pdly vyznamnou roli. Pro orientaci

v prostoru jsou vyuzivany dvé zakladni strategie — egocentrickd a alocentricka navigace
(Iaria et al., 2003). Pti egocentrické navigaci je k nalezeni cile vyuzivdna pozice vlastniho
téla nezavisle na ostatnich orientanich bodech v prostiedi. Naproti tomu alocentricka
navigace vyuziva orienta¢nich bodu a jejich vzdjemného vztahu k pozici cile k vytvotfeni

kognitivni mapy prostedi (Morris et al., 1982; O'Keefe et al., 1971). Egocentricka
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navigace je funk¢éné lokalizovéana v extratemporalnich oblastech — parietalni koretx a

striatum (Weniger et al., 2009; Wiener, 1993).

Pti alocentrické navigaci se ucastni meziotemporalni struktury a nejvétsi vyznam je
prikladan hipokampu a parahipokampalnimu kortexu (Bohbot et al., 2004; Bohbot et al.,
1998). Poskozeni alocentrické navigace je Castéji popisovano u pacientii s TLE s 1ézi
v oblasti nedominantniho spankového laloku (Bohbot et al., 2002; Bohbot et al., 1998;
Spiers et al., 2004; Stepankova et al., 2004). Recentn¢ publikované studie vSak poukazuji
na vyznam bi-temporalni spoluprace, kterd je pti¢inou selhavani i pacientl s levostrannou
TLE (Astur et al., 2002; Canovas et al., 2011; Glikmann-Johnston et al., 2008; Maguire et

al., 1996).

1.4.5. Pojmenovani

Pro tplnost se okrajové zminime 1 0 pojmenovani, které je nejlépe prostudovanou funkci
spojovanou s temporalnimi poly. Divodem je skutecnost, Ze se velmi Casto vyuziva jako
marker feCovych schopnosti, protoze miize byt v rizném stupni naruseno pii jakémkoli
typu fatické poruchy. V souvislosti s temporalni epilepsii je nejcastéji testovano tzv.
vizalné-konfrontacni pojmenovavani — tedy poskytnuti verbalni odpovédi (= pojmenovani)

na zrakove prezentované podnéty.

Nékolikastuptiovy proces rozpozndni a nasledné vytvoteni ,.fecového kodu* byl jiz
zminén v kapitole 1.4.1. o rozpoznani zndmé tvate. Obecné lze identifikaci jakéhokoliv
objektu (napt. nezivych predméti, lidské tvare, zvirat, mista atd.) rozdélit do né€kolika
podprocest. Na ,niz§ich* trovnich korového zpracovani zrakové informace jsou
identifikovany jen jednotlivé dil¢i znaky (jednotlivé tvary, prostorova hloubka, barvy), k
jejichz sjednoceni do celku a tedy komplexni identifikaci pozorovaného objektu dochazi az

po projekei do ,,vyssSich* zrakovych korovych oblasti. Nasledné dochazi v zadnich ¢astech
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ventralni spankové kiiry k porovnavani se zaznamem v dlouhodobé paméti, a pokud je
nalezena shoda, aktivuje se reprezentace identity objektu (Bar et al., 2001; BruceYoung,
1986). Bar a kol., ve své fMRI studii na skupiné zdravych dobrovolnikii potvrdili tii
klicové body procesu identifikace, které je mozné rozlisit u kazdé jednotky. Nejprve se
uplatiiuji tzv. prerekogni¢ni mechanismy, tedy extrakce jednotlivych vizualnich znakd,
c¢emuz odpovida aktivita primarmich a sekundarnich zrakovych korovych oblasti.
Nasleduje explicitni identifikace neboli rekognice objektii do té miry aby se mohla
aktivovat ptislu§na pojmova znalost. Této f4zi odpovida aktivita ptedni Casti g.
okcipitotemporalis lateralis. Tieti fazi jsou tzv. postrekogni¢ni mechanismy, kdy dochazi k
aktivaci sémantické deklarativni paméti a jeji konsolidace. Pii1 této aktivité se uplatiiuje g.

parahipocampalis a prefrontalni kira.

Paralelné€ s tim, jak subjekt ziskava o objektu vice informaci, se zesiluje aktivita
temporalniho laloku pozorovatelnd fMRI a posunuje se vpied, smérem k polu (Bar et al.,
2001). Jak jiz bylo uvedeno vyse schopnost pojemnovani je zavisla na intaktnim levém
temporalnim polu, ve kterém je lexikalni reprezentace pro jednotlivé kategorie rozdélena
do anatomicky odlisnych oblasti dle sémantické reprezentace jednotlivych pojmt
(Damasio et al., 1982). Vizualné-konfronta¢ni pojmenovavani navic zavisi nejen
na temporalnim neokortexu, ale 1 na ¢innosti hipokampu, ktery v ramci procesu
vybavovani pravdépodobné zprostiedkovava ptistup ke kortikdlnim feCovym oblastem
(Davies et al., 1998; Sawrie et al., 2000). Byla prokazana pfima souvislost miry
preoperacni poruchy pojmenovani — dysnomie, se snizenim hipokampalniho objemu

detekovanym pomoci MR volumetrie (Alessio et al., 2006; Davies et al., 1998).

Podstatou dysnomie u pacientli s EZ v feCové dominantnim spankovém laloku
muze byt porucha vybaveni fonologické podoby slova a/nebo porucha sémantické

reprezentace (Schefft et al., 2003). Mélké sémantické pozadi pojmti, v doprovodu s
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dysnomii, prokézali u pacientii s casnym poc¢atkem TLE Bell a kol. (Bell et al., 2001).

V této studii bylo prokazano, ze schopnost pojmenovani souvisi s vékem osvojeni
prislusného pojmu — pozd¢jsi osvojeni (¢asto méné pouzivanych slov) je spojeno s
nasledné vyssi pravdépodobnosti piipadnych chyb. K tomu se u pacientii s TLE ptidava i
okolnost, Ze zachvaty opakujici se od casného détstvi mohou samy o sob¢ zabranit

kvalitnimu uloZenti slov.

Nejcastéji se v klinicke praxi vyuziva test vizualné-konfronta¢niho pojmenovani v
podobé Boston Naming Testu (Busch et al., 2005). Test se sklada z 60 cernobilych

obrazka, které ma proband nahlas, co nejpresnéji pojmenovat. Narocnost jednotlivych

v Vv

v v

predmétu, foneticka ndpovéda = vysetiujici pomaha prvni hlaskou daného slova). Tento
test je Casto vyuzivan pii zvazovani rozsahu temporalni resekce zejména v oblasti

meziobazalnich struktur.
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2. CILE A HYPOTEZY

Stupen postizeni n¢kterych funkci zavisi na tom, zda je postizen fecové dominantni ¢i
nedominantni temporalni lalok. Zatimco leva hemisféra je povazovana za dominantni pro
verbalni tllohy (pojmenovani predmétii, vybaveni vlastnich jmen, zapamatovani a vybaveni
slov) a jednotlivé funkce jsou ve spankovém laloku relativné piesné lokalizovany, funkce
pravého (fecoveé nedominantniho) temporalniho laloku nejsou dosud takto jednoznacné
definovany a predpokladané funkce nejsou vétsinou ani tak dobie anatomicky ohrani¢eny

jako na strang levé (Obr. 3).

V predkladané dizertacni praci shrnujeme zékladni poznatky o funkénim vyznamu
temporalnich poli u pacient s TLE, se zaméfenim na funkce, které nejsou soucasti
rutinniho neuropsychologického vysetieni. Cilem této prace bylo zhodnotit vykon pacienti
s TLE v téchto mén¢ prozkoumanych doménach a prokazat pripadnou zavislost na
klinickych a demografickych charakteristikach pacient. Vzhledem k tomu, ze je
hodnoceni schopnosti pojmenovani ve vétsin€ epileptologickych center soucasti

standardniho neuropsychologického vySetieni, nebyla tato doména v praci zahrnuta.

2.1. Rozpoznani znamych a neznamych tvari

a) Ovétit schopnost pacientt s refrakterni TLE rozliSit znamou tvar od nezndmé.
b) Zjistit frekvenci vyskytu hyperfamiliarity u pacientt s refrakterni TLE.

c) Porovnat vyskyt hyperfamiliarity s lateralizaci epileptogenni zony a dalSimi klinickymi

daty.
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2.2. Rozpoznani emo¢niho vyrazu tvire

a) Overit schopnost pacientii s refrakterni TLE rozlisit emoc¢ni vyraz tvare.

b) Porovnat selhavani v rozpoznani emoci s lateralizaci epileptogenni zony a dalSimi

klinickymi daty.

¢) Zjistit vliv epileptochirurgického zakroku na schopnost rozpoznami emoc¢niho vyrazu

tvare.

2.3. Socialni kognice

a) Oveftit schopnost pacientl s refrakterni TLE identifikovat socialni pochybeni.

b) Porovnat selhavani v socidlni kognici s lateralizaci epileptogenni zony a dalSimi

klinickymi daty.

¢) Zjistit vliv epileptochirurgického zakroku na schopnost empatie a schopnosti vcitit se.

2.4. Prostorova navigace
a) Identifikovat demografické a klinické charakteristiky pacientii selhavajicich

v alocentrické orientaci.
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3. METODIKA

3.1. Testovany soubor

Do projektu byli zafazeni dospéli pacienti s TLE, ktefi byli vySetteni pted ¢i po resekénim
vykonu pro farmakorezistentni epilepsii v Centru pro epilepsie na Neurologické klinice 2.
I€karske fakulty UK a FN Motol. Soucasti neinvazivniho pfedoperac¢niho vySetieni bylo
neurologické vysetieni véetné odbéru anamnézy, rutinni EEG, dlouhodobé video EEG
monitorovani, MRI mozku a Wada test a/nebo fMRI k posouzeni lateralizace feci.
Standardni neuropsychologické vysetteni zahrnovalo: Wechsler Adult Intelligence Scale-
Third Edition (WAIS-III), Digit Span, Rey Auditory Verbal Learning Test, Rey-Osterrieth
Complex Figure Test, Verbal and Design Fluency Test, Boston Naming Test, Beck

Depression Inventory and Eysenck Personality Questionnaire.

VSsichni pacienti spliiovali elektro-klinicka kritéria unilateralni (jednostranné)
mezidlni TLE. Pacienti s atypickou fe¢ovou dominanci (bilateralni ¢i pravostranna
dominance teci) nebyli do projektu zarazeni. Pooperacni vysetteni bylo provedeno
minimalné 12 mésict od vykonu. Rozsah resekce, planované ¢i provedené, nepiesahoval

hranice temporalniho laloku a u vSech pacientti zasahoval do mezidlni oblasti temporalniho

laloku.

Klinické a demograficka data pacientl byla ziskdna z dostupné zdravotnické
dokumentace. Sledovan byl vék pii vySetieni, pohlavi, vek pti prvnim zachvatu, trvani
onemocnéni, vyskyt ¢asného inicidlniho inzultu (perinatalni urazy, febrilni kiece pred 4
rokem zivota, meningitida ¢i encefalitida), frekvence zachvatt, vyskyt psychické aury

(zejm. déja vu a déja vecu).
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Kontrolni skupinu tvofili zdravi dobrovolnici, pravaci, bez anamnézy
neurologického ¢i psychiatrického onemocnéni. Projekt byl schvalen etickou komisi a

vsichni Gcastnici podepsali pred zatazenim informovany souhlas.

Pacienti i kontrolni subjekty byli vySetfeni standardnim neuropsychologickym
protokolem. Pacienti, ktefi dosahovali hladiny celkového 1Q pod 65 bodd, nebyli do studie
zahrnuti, z divodu mozného ovlivnéni vysledku celkovym kognitivnim deficitem. Pacienti

byli vySetfeni v odstupu minimalné 24 hodin od posledniho zachvatu.

3.2. Rozpoznani znamych a neznamych tvari

Test kombinuje schopnost odlisit zndmou tvaf od nezndmé a zaroven pojmenovani
znamych tvaii (Obr. 4). Prezentovano je celkem 20 Cernobilych fotografii (portrét obliceje,
rozmér 10x13cm), z nichZ 10 zobrazuje zndmé osobnosti ze svéta politiky, kultury ¢i
sportu a 10 je nezndmych. Znadmé i neznadmé osoby jsou srovnatelné narodnosti, pohlavim 1
vékem. Proband je instruovan, aby oznacil osoby, které znd a pokusil se je pojmenovat
celym jménem. V uvodu je zdiiraznéno, Ze soubor fotografii je slozen jak ze znamych, tak
neznamych osob. Hodnoceny jsou pouze spontanni odpovédi, neni podavana zadna
napovéda. Pokud testovany jedinec urci nezndmou tvar na fotografii jako znamou, je
vyzvan, aby se pokusil pfesné popsat, co nejvice detailli o dané osobé, aby se vyloucila
faleSna pozitivita dana moznym hadanim. Pokud je oznacena vice jak jedna nezndma
osoba za znadmou, je test povazovan za pozitivni na hyperfamiliaritu. Klinicka a

demograficka data pacientl jsou uvedena v Tabulce 1.
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3.3. Rozpoznani emo¢niho vyrazu tvare

Test vyuziva také metodiku zaloZenou na prezentaci fotografii (Obr. 5). Emotion
Recognition Test (ERT) byl vytvotfen na zakladé ptivodniho testovaciho souboru emoci
Ekamana a Friesena z roku 1972. Tento test se sklada ze série 25 cernobilych fotografii
(portrét obliceje, rozmér 10x13cm), které znazoriuji pét zékladnich emoci; strach, radost,
znechuceni, smutek a hnév. Oproti plivodni verzi bylo vylouc¢eno piekvapeni, protoze byla
prokéazéana Castd zdméena této emoce za strach (Rapcsak et al., 2000). Pod kazdou fotografii
je umistén slovni popis vSech péti emoci (potadi bylo rizné u kazdé fotografie k vylouceni
fenoménu uceni). Testovany jedinec je vyzvan, aby vybral jednu z péti emoci, ktera je
podle n¢j znazornéna na fotografii. Maximalni pocet bodii v tomto testu je 25. Spravné
odpovédi nejsou sdélovany. Neni dan Casovy limit k uréeni jednotlivych emoci. Klinicka a

demograficka data pacientii jsou uvedena v Tabulce 2 a 3.

3.4. Socialni kognice

Testovani je zalozeno na identifikaci jasného socialniho pochybeni (faux pas) ve tiech
kratkych piibézich. Ve své ptivodni verzi (20 piibehil) byl test vyuzivan détskymi
neuropsychology pfi hodnoceni miry socidlniho odtrZeni u déti s autismem. Soucasna
zkracena podoba Faux Pas Testu (FPT) byla adaptovana od Schacher et al. (Schacher,
Winkler et al., 2006). Testovanému jedinci je postupné kazdy ptibéh nahlas piecten a
zaroven jej ma pied sebou v tisténé formé. Ke kazdému ptibehu je celkem Sest kontrolnich
otazek. Ukolem je nejen identifikace socialniho pochybeni, ale také ovéfeni, Ze dané faux
pas neni imyslné. Pokud subjekt neidentifikuje faux pas nebo povazuje danou situaci za

umyslnou, neni ptibéh bodové ohodnocen. K ovéteni schopnosti porozuméni textu slouZzi
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dvé kontrolni otazky (nezahrnuji se do celkového skore). Maximalni pocet bodi je 18.
Spravné odpovédi nejsou sdélovany. Neni dan ¢asovy limit k urceni faux pas
v jednotlivych pribézich. Klinicka a demografické data pacient jsou uvedena v Tabulce 2

a3.

3.5. Prostorova navigace

Test skrytého cile (Hidden Goal Task) je redlnou analogii Morrisova vodniho bludisté a
umoziuje testovani obou navigacnich strategii vyuzivanych pti orientaci v prostoru;
egocentrické a alocentrické. Testovani probihd v uzaviené cylindrické aréné; primér 2,8m,
vyska 2,9m (Obr. 6). Na podlahu arény je promitan cil v podobé¢ ¢erveného kruhu. V prvni
fazi je k nalezeni cile vyuzivana poloha startu a dvé orienta¢ni znacky (alo-egocentricka
navigace), ve druhé fazi pouze poloha staru (egocentrickd navigace) a ve tieti fazi
orientacni znacky (alocentricka navigace). Kazdé faze je tvotfena celkem osmi pokusy.
Spravna poloha cile je ukazana pted zacatkem testovani a poté po kazdém pokusu.
Vyhodnocovana je chyba vzdalenosti v uréeni pozice cile v kazdé fazi (vzdalenost mezi
spravnou polohou cile a polohou uréenou testovanym jedincem - estimate error). V dalSim
zpracovani byly pouzity pouze vysledky z alocentrické faze, kterd je dle literatury u
pacientll s TLE poskozena, zatimco egocentricka navigace zlstava intaktni (Feigenbaum et
al., 2004; Weniger et al., 2009). Detailni popis testovaciho zatizeni a postupu byl
publikovan v nékolika studiich (Hort et al., 2007; Kalova et al., 2005; Laczo et al., 2009).
Klinické a demograficka data pacientl jsou uvedena v Tabulce 4. Klinicka a demograficka

data pacientli jsou uvedena v Tabulce 4.
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3.6. Statisticka analyza

Porovnani kontinudlnich nebo ordindlnich proménnych mezi skupinami bylo provedeno t-
testem (two-tailed). V ptipad€ nelinearniho rozvrstveni dat byl pouzit neparametricky
Mann—Whitney U test (two-tailed). Kategoricka data byla zpracovana pomoci Fisherova
exaktniho testu. Spearmantiv Rank Correlation Coefficient byl vyuzit pro korelace
ordinalnich proménnych. K urceni odds ratio pro klinickd a demografické data byly
pouzity jednorozmérné logistické regrese. Wilcoxon Matched Pairs Test byl pouZit pro

longitudinélni data. Za statisticky vyznamné byly povazovany hodnoty P < 0.05.
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4. VYSLEDKY

4.1. Rozpoznani znamych a neznamych tvari

Na zaklade¢ statistického zpracovani nebyl zaznamenan rozdil v rozpoznani znamych tvari
mezi pacienty s TLE a kontrolni skupinou, mezi pravostrannymi nebo levostrannymi TLE
pacienty a kontrolni skupinou ¢i mezi pacienty s pravostrannou a levostrannou TLE.
Zatimco kontrolni skupina (n = 16) poznala vSechny znamé tvare nebo chybovala pouze
jednou v celé sérii, dva TLE pacienti selhali ve dvou a vice polozkach (1/33

s pravostrannou TLE; 1/28 s levostrannou TLE). V prafezovém srovnani pred a
pooperacnich TLE pacientii nebyl zjistén zadny rozdil v rozpoznani znamych tvari.
Celkem 12/61 TLE pacienti nepojmenovalo spravné rozpoznanou znamou tvar (2/33

s pravostrannou TLE; 10/28 s levostrannou TLE). Pacienti s levostrannou TLE dosahovali
signifikantn¢ horSich vysledkl pii pojmenovani zndmych tvari ve srovnani

s pravostrannymi TLE pacienty (p = 0.008) i kontrolami (p = 0.008). Schopnost
pojmenovani u levostrannych TLE pacientli, byla nezavisla na operacnim vykonu (3/15

pre- a 7/13 postoperacni TLE).

U pacientt s TLE byl pozorovan cast¢jsi vyskyt hyperfamiliarity (Tabulka 5) —
oznaceni neznamé tvare za znamou, (14/61; 10/33 pravostranna TLE a 4/28 levostranna
TLE). Pti porovnani jednotlivych skupin byl zaznamenan signifikantné vyssi vyskyt
hyperfamiliarity u pacientii s pravostrannouTLE (p = 0.020). Zaroven byla u
oznacilo tfi a vice neznamych tvafi za zndmé) v porovnani s levostrannymi TLE (0/28; p =

0.006) (Grafl). Vyskyt hyperfamiliarity se neliil u pacientt pted (8/37) a po
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epileptochirurgickém vykonu (6/24). Nebyla nalezena zavislost mezi vyskytem
hyperfamiliarity a sledovanymi proménnymi — primarni inzult (febrilni kiece,

meningoencefalitida), psychicka aura, déja vu, frekvence zachvati.

4.2. Rozpoznani emoc¢niho vyrazu tvare a socialni kognice

4.2.1. Prirezova studie

Mezi pacienty s TLE a kontrolni skupinou byl signifikantni rozdil v rozpoznani emo¢niho
vyrazu tvare (p = 0.0001) i detekci faux pas (p = 0.007) (Tabulka 2). Tento rozdil byl
patrny 1 pfi jednotlivém porovnani skupiny pravostrannych TLE (ERT p = 0.004; FPT p =
0.047) a levostrannych TLE (ERT p < 0.001; FPT p = 0.004) s kontrolami. Pacienti

s pravostrannou 1 levostrannou TLE dosahovali v obou testech shodnych vysledki (ERT p
=0.263; FPT p =0.267). Nebyl zaznamenan rozdil ve vykonech pacientt pted a po
resekénim vykonu (ERT p = 0.514; FPT p = 0.959). Jedinym faktorem predikujicim horsi
vysledek v ERT byla hodnota celkového IQ (p = 0.035, OR = 0.96 na jednotku vzestupu
clQ, CI1=10.92; 0.99), selhani ve FPT bylo ovlivnéno vékem pocatku epilepsie (p = 0.002,
OR =7.56, CI =2.11; 27.01), délkou trvani onemocnéni (p < 0.001, OR = 1.12 na rok
délky trvani epilepsie, CI = 1.05; 1.19), cIQ (p = 0.001, OR = .91 na jednotku vzestupu
clQ, CI=0.86; 0.96) a ptitomnosti Casné¢ho inicidlniho inzultu (p = 0.024, OR = 3.66, CI =

1.19; 11.28).

4.2.2. Longitudinalni studie

Pti longitudindlnim sledovani pacientli nebyl v obou testech zaznamenan rozdil ve
vykonech pted a po operaci (ERT p = 0.809; FPT p = 0.894) (Tabulka 3). Piesto byli

v souboru TLE pacientil identifikovani jedinci, u kterych doslo po opera¢nim zakroku k

vyznamnému zhorseni (ERT: 7/30; FPT: 8/30) ¢i zlepseni (ERT: 5/30; FPT: 9/30) ve
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sledovanych parametrech (zména po operaci o tii a vice bodl). Tato zména nebyla zavisla
na zadné ze sledovanych klinickych ¢i demografickych charakteristik pacientti (vek,
frekvence zachvatli, vek pocatku epilepsie, trvani onemocnéni, hladina cIQ). Zména

pozorovand v jednom testu nebyla spojena se zménou v testu druhém.

4.3. Prostorova navigace

Abychom minimalizovali chyby zplisobené napt. poruchou sousttedéni ¢i nepozornosti
béhem testovani, identifikovali jsme nejdiive pokusy, ve kterych byly naméteny extrémni
vzdalenostni odchylky od spravné polohy cile (outliers). Jako extrémni hodnoty byly
oznaceny ty pokusy, které dosahovaly tfi a vicenasobku smérodatné odchylky od primérné
vzdalenosti z celkového poctu vSech pokusti. Touto metodou bylo vyfazeno pfiblizné 4,6

% pokusil na pacienta.

Pacienti byli rozdéleni na dvé podskupiny — s dobrou (n = 30) a Spatnou navigaci (n
= 17). Hranice urcujici poruchu navigace byla stanovena jako primérnd hodnota
vzdalenostni chyby od spravné polohy cile u kontrolni skupiny plus dvé smérodatné
odchylky. Pacienti se Spatnou navigaci se liSili od pacientii s dobrou navigaci ¢asnéjSim
pocatkem vzniku epilepsie (p=0.005), delsim trvanim onemocnéni (p = 0.035) a niz§imi
hladinami IQ (cIQ p = 0.003; vIQ p < 0.001; pIQ p = 0.021). V dalsich sledovanych
parametrech (veék, pohlavi, vykon pied a po operaci - viz Tabulka 6) jsme rozdil nenalezli.
Vykon v alocentrické navigaci nezdvisel na lateralizaci epileptogenniho loziska (p =

0.769).
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5. DISKUZE

5.1. Rozpoznani znamych a neznamych tvari

Ve sledovaném souboru se pacienti s TLE nelisili v rozpoznani zndmych tvaii od
kontrolnich subjektd. Pacienti s levostrannou TLE selhavali pfi pojmenovani znamych
tvari a tento deficit se neménil v zavislosti na epileptochirurgickém vykonu. Vysledek je
odlisny od prace Glossera a kol., ktefi srovnavali pacienty pied a po temporalni resekci, a
kde selhavali v rozpoznani znamych tvaii pacienti s TLE po anteromedialni resekci
(AMTR) vpravo a v pojmenovani pacienti po levostranné AMTR (Glosser et al., 2003).
Rozdil mizZe byt zplisoben vét§im rozsahem temporalni resekce (5 az 5,5cm od
temporalniho pélu v nedominantni hemisféte a 4,5 az S5cm v dominantni hemisféfe), kterou
pacienti v Glosserové skupiné podstoupili. V nasem souboru byl rozsah resekce v oblasti
temporalniho neokortexu individualné ptizpisoben vysledkiim pfedoperacnich vySetfeni a
obvykle nedosahoval rozsahu tzv. standardnich resekci. Pouzili jsme také odliSnou
metodiku — zatimco Glosser a kol. testovali rozpoznani znamych tvari vybranych

z osobnosti z celého svéta, nas test byl sestaven pouze z osobnosti z Ceské Republiky.
Vybér znamych tvari mohl ovlivnit obtiznost jejich pojmenovani. Vysledku podporujici
naSe pozorovani dosahla skupina Rajimera, ktefi testovali pomoci fMRI rozhodovani o
znamosti tvare a potvrdili aktivaci pfednich ¢asti obou spankovych lalokii. Zapojeni
oboustranné neuronalni sité ziejme umoznuje zachovani dané funkce pfti jednostranné 1ézi

mensiho rozsahu (Rajimehr et al., 2009).

V naSem souboru celkem 14 z 61 pacient s TLE vykazovalo zvySenou tendenci
oznacovat nezndmé tvare jako znamé. U zdravych kontrol se hyperfamiliarita nevyskytla

ani v jednom piipad€. V literatuie bylo dosud publikovano jen né¢kolik kazuistik
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popisujicich hyperfamiliaritu u pacienti s TLE, na zaklad¢ kterych byly vysloveny
hypotézy o etiologii tohoto fenoménu. Jednim z moznych vysvétleni je relativni
hyperaktivita nedominantniho temporalniho laloku u pacientt s levostrannou 1ézi
(Devinsky et al., 2010; Michelucci et al., 2010; Vuilleumier et al., 2003). V tomto piipadé
by dochazelo k nedostate¢né signalizaci o jedine¢nych rysech oblic¢eje v disledku
levostranné patologie a snadnéjSimu vybaveni sémantickych informaci (ulozenych

v pravostrannych temporalnich strukturdch) o urcité osob¢ na zaklad€ jednoduchého
obrazového kodu. Na druhé stran¢ byl tento jev popsan i u pacientt s 1ézi v nedominantnim
spankovém laloku, ktera pravdépodobné vede ke ztraté sebekontroly a nedostatecné
inhibici levého temporalniho laloku a tim k bludné piedstaveé o zvySené znamosti

(Devinsky, 2009).

V naSem soubort byla hyperfamiliarita ptitomna ve vys$si mife u pacientli
s pravostrannou TLE. Gainoti ve svém piehledovém ¢lanku poukézal na moznost chybné
percepce znamé tvare u pacientli s pravostrannou temporalni 1ézi v disledku povrchni
identifikaci konkrétnich detailll tvare, které nejsou vnimany v kontextu celého obliceje
(Gainotti, 2007). Dtlezitou roli ve faleSném pocitu znamosti mize hrat i dysfunkce
prefrontalnich oblasti resp. naruSeni exekutivnich funkci, které automaticky neopravi
chybu pii rozhodovani, zda je dana tvai znama ¢i nikoliv. Deficit exekutivnich funkci byl u
pacienti s TLE opakované prokazan (Bernasconi et al., 2004; Hermann et al., 1995).
Pti¢inou je ptitomnost rozsahlé patologické neurondlni sité zasahujici za hranice
spankovych laloki, kterd je podkladem fokalni epilepsie a ktera podmitiuje ptitomnost
poruch spojovanych s ostatnimi oblastmi mozku. Patologickd neurondlni sit’

nepravdépodobné podili na selhavani jen n¢kterych pacientl s pravostrannou TLE — téch

vevr
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Vyskyt hyperfamiliarity nebyl v naSem souboru spojen s zaddnou ze sledovanych
charakteristik, zahrnujici pfitomnost psychické aury véetné déja vu a déja, spojovanych dle
nékterych autord s vyskytem hyperfamiliarity (Devinsky et al., 2010). U dvou recentné
publikovanych ptipadovych studii byla prokazana souvislost mezi epileptickymi zachvaty
a zvySenou tendenci k ur€ovani neznamych tvari za znamé a hyperfamiliarita byla
oznacena za soucast postiktalni periody (Bujarski et al., 2008; Michelucci et al., 2010).

V naSem souboru vSak byla hyperfamiliarita prokazana i u pacientli po operaci s vice jak
ro¢nim obdobim bez zachvatu. Lze tedy uvaZovat, Ze se jedna o chronicky problém, ktery
je ptitomen u pacienti s TLE a mtize prispivat k obtizné adaptaci ve spole¢nosti, kterou

nekteti pacienti udavaji i ptes uspokojivou kompenzaci zachvata (Ellis et al., 2000).

Urcitym metodickym nedostatkem této prace je relativni heterogenita sledované¢ho
souboru pacientli — zafazeni byli pacienti pted i po resekénim vykonu s Sirokym vékovym
rozmezim (19 — 64 let). Nebyla vSak prokazana zavislost hyperfamiliarity na téchto
proménnych. Zaroven hladina intelektu pacientti kolisala mezi 65 — 134 body, statisticky
nebyla prokazana souvislost s vyskytem hyperfamiliarity. K ozfejmeni neurdlnich
mechanismd, které jsou podkladem hyperfamiliarity bude tfeba dalsi vyzkum na

rozsahlej$im souboru pacientti s TLE.
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5.2. Rozpoznani emo¢niho vyrazu tvare a socialni kognice

V priifezové analyze dat bylo zjisténo selhavani pacientii jak v rozpoznani emoc¢niho
vyrazu tvare, tak v ilohach zaméfenych na socidlni kognici. V nasem souboru TLE
pacientii bylo ptitomno poskozeni obou domén nezavisle na strané epilepsie. Bi-
hemisferalni zapojeni rozsahlé neurondlni sité presahujici hranici temporalnich laloki
béhem rozpoznani emocniho vyrazu a pfi socidlni kognici bylo potvrzeno v nékolika
studiich (Killgore et al., 2007b; Stone et al., 2003). Tradi¢ni model rozpoznani emocniho
vyrazu tvare a schopnosti empatie a emo¢niho vciténi predpokladéd vyrazn€jsi postizeni u
pacientl s pravostrannou TLE (Adolphs et al., 2001; Anderson et al., 2000; Meletti et al.,
2009; Meletti, Benuzzi, Nichelli et al., 2003; Meletti, Benuzzi, Rubboli et al., 2003; Olson
et al., 2007; Rapcsak et al., 2000; Shaw et al., 2004; Schacher, Winkler et al., 2006; Stone

et al., 2003).

Nejsiln€jsim predikujicim faktorem pro obé tllohy v naSem pozorovani byla hladina
celkového 1Q. Vliv obecnych kognitivnich schopnosti na tyto funkce nebyl zatim podrobné
sledovan. Muzeme predpokladat, Ze je zde stejnd vyvojova prekdzka branici plnému
rozvoji téchto funkci jako byla jiz dfive popsana u hladin intelektu (Kaaden et al., 2009).
V ulohéch zamétenych na socidlni kognici byla navic prokdzana zavislost na véku pocatku
epilepsie, délce trvani onemocnéni a pritomnosti ¢asného inicialniho inzultu. Bylo
prokazano, ze tyto faktory vedou k ovlivnéni funkci specificky vazanych na temporalni
laloky, a to jak k nedostate¢nému rozvoji, tak k poklesu normalné vytvotené schopnosti

(Helmstaedter et al., 2009; Shaw et al., 2004).

Pti srovnani longitudinalnich dat pacientii pted a po resekci v temporalnim laloku
nebyl zaznamenan rozdil v jejich vykonech. V literatufe je uvedena pravostranna AMTR
jako jeden z rizikovych faktorti pro selhavani v obou doménach (Adolphs et al., 2001;

McClelland et al., 2006). Tyto prace vSak pouze testuji vykon pacientll po operaci a
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nesrovnavaji jej s hodnotami pfedopera¢nimi. Rozsah uvedené temporalni resekce je také
vétsi nez u pacientli v naSem souboru. Neutralni efekt temporalni resekce na socialni
kognici byl potvrzen v praci Shaw a kol., kteti vyuzili obdobnou metodiku testovani
pomoci Faux Pas Testu (Shaw et al., 2007). Zaroven prokézali zlepSeni vykonu

v rozpoznani emoc¢niho vyrazu pro strach u pacientii po resekci v dominantnim

temporalnim laloku. Tento zavér nebyl nasi praci potvrzen.

Vysledky nasi studie mohly byt ovlivnény nékolika faktory. Soubor pacientti s TLE
byl relativné maly (mala statisticka sila) a byl sestaven z kandidati pro epileptochirurgicky
vykon ve specializovaném centru (referral bias). Skupina pacientli prifezové studie
vykazovala vétsi v€kovy rozptyl (19 — 55 let) a v longitudindIni analyze se signifikantné
lisili vékem pacienti s levostrannou a pravostrannou TLE. Nebyl vSak prokazan vliv téchto
proménnych na vykon v obou ulohach. Zahrnuti byli 1 pacienti po operaci, ktefi nebyli bez

zachvatl. Vliv frekvence zachvatl vSak nebyl statisticky vyznamny.

Pacienti s TLE tedy selhavaji v rozpoznani emocniho vyrazu tvare i socialni
kognici nezavisle na strané epileptogenniho loziska. Tento deficit je vyrazné ovlivnén
hladinou celkového intelektu a v ptipad¢ socialni kognice navic i ¢asnym pocatkem
epilepsie, délkou trvani onemocnén a piitomnosti inicidlniho inzultu. Urceni a aktivni
vyhledavani téchto rizikovych faktorti je vyznamné pro péci o pacienty s TLE zejména
pokud uvadéji znamky tzv. socidlni maladaptace v kazdodennim zivoté navzdory
uspokojivym vysledkiim ve standardnich neuropsychologickych vysetienich (Ellis et al.,
2000). Prestoze obecné nedochdzi ke zméné ve vykonu pacientii po resekci v temporalnim
laloku, je tfeba pocitat s jakousi individudlni variabilitou, kterou je tfeba brat v uvahu
zejm. pii planovani operace a informovani jednotlivych kandidatl o moznych rizicich. Je

tteba rozsahlejSiho testovani pacientil pied a po opera¢nim vykonu, aby bylo mozné
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identifikovat ty, ktefi jsou v riziku pooperacni deteriorace, prestoze se u nich podati

dosihnout odstranéni zachvatu.

5.3. Prostorova navigace

Hlavnimi charakteristikami pacienttl, kteti selhavali v alocentrické navigaci byla nizka
hladina celkového intelektu, ¢asny pocatek epilepsie a delsi trvani onemocnéni. Jak jiz
bylo uvedeno vyse, mizeme piedpokladat, Ze i u prostorové navigace, dochazi v dasledku
casného pocatku epilepsie k nedostatecnému vyvoji €1 pti delSim trvani onemocnéni
deterioraci plné rozvinuté funkce. Tyto faktory byly jiz v difive publikovanych studiich
identifikovany jako hlavni riziko vedouci k nizkému intelektu (Cormack et al., 2007).
PfestozZe je v literatuie zmiflovan negativni vliv nedominantni temporalni resekce na
prostorovou navigaci u pacientli s TLE (Barkas et al., 2010; FeigenbaumMorris, 2004),
nebyl v naSem souboru zaznamenan rozdil mezi vykony pacientii pfed a po temporalni

resekci. K posouzeni skutecného efektu operace budou nutna longitudinalni data.

V naSem souboru pacientli nebyl rozdil v alocentrické navigaci v zavislosti na
lateralizaci epileptogenniho loziska. Bi-temporalniho zapojeni pii orientaci v prostoru
pravdépodobné vede k zachovani této funkce 1 u jedinct s ohrani¢enou jednostrannou 1¢zi
(Astur et al., 2002; Canovas et al., 2011; Glikmann-Johnston et al., 2008; Maguire et al.,
1996). Vysledky nasi prace mohly byt ovlivnény relativni heterogenitou souboru pacientt;
zahrnuti byli pacienti pfed 1 po resek¢nim vykonu, vék kolisal mezi 18 — 55 lety. Mezi
pacienty se Spatnou a dobrou navigaci byl v§ak pocet pied 1 pooperac¢nich pacientl

vyvazen a tyto skupiny se vékem nelisily.

Pacienti s TLE tedy selhavaji v prostorové orientaci. Hlavnimi rizikovymi faktory
pro snizeny vykon jsou nizka hladina intelektu, ¢asny pocatek epilepsie a delsi trvani

onemocnéni. Prostorova navigace nezavisi na lateralizaci epileptogenniho loziska a
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zaroven nedochazi k jejimu poskozeni vlivem epileptochirurgického vykonu. NaruSeni
navigace v prostoru miize prispivat k poruchdm ptizptisobeni v bézném dennim zivoté,
které jsou pacienty s TLE Casto referovany i ptes uspokojivé vysledky standardniho
neuropsychologického vysetieni. Tito pacienti by mohli profitovat s kognitivniho tréninku

zaméfeného na navigaci v prostoru.

-39.-



6. ZAVER

6.1. Rozpoznani znamych a neznamych tvari
a) Schopnost rozpoznani znamych tvari se u pacientti s TLE neliSila od kontrolnich

subjektu.
b) Hyperfamiliarita se ve vys$si mife vyskytovala u pacientti s TLE.

c) Castgjsi vyskyt hyperfamiliarity byl zaznamenan u pacientt s pravostrannou TLE.
Nebyla nalezena zavislost na Zaddné ze sledovanych klinickych ¢i demografickych

charakteristik pacientt.

6.2. Rozpoznani emocniho vyrazu tvare
a) Pacienti s TLE selhavali v rozpoznani emoc¢niho vyrazu tvaie ve srovnani s kontrolnimi

subjekty.

b) Nebyla nalezena zavislost vykonu na lateralizaci epileptogenni zony. Hlavnim

predikujicim faktorem pro selhani v ERT byla hladina celkového intelektu.

c) Epileptochirurgicky vykon obecné nevedl ke zhorseni ¢i zlepSeni této funkce.

6.3. Socialni kognice
a) Pacienti s TLE selhavali v identifikaci socidlniho pochybeni ve srovnani s kontrolnimi

subjekty.
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b) Nebyla nalezena zavislost vykonu na lateralizaci epileptogenni zony. Hlavnim
predikujicimi faktory byl vék pocatku epilepsie, délka trvani onemocnéni, hladina

celkového intelektu a pfitomnost casného inicidlniho inzultu.

c) Epileptochirurgicky vykon obecné nevede ke zhorSeni ¢i zlepSeni této funkce.

6.4. Prostorova navigace
a) Pacienti selhavajici v alocentrické navigaci se lisili od pacientd s dobrou navigaci del§im
trvanim onemocnéni, ¢asnéjSim pocatek epilepsie a nizSimi hladinami celkového,

performacniho i verbalniho intelektu.

Temporani pol je klicovou strukturou pro fadu kognitivnich funkci, které nejsou soucasti
rutinniho neuropsychologického testovani. V poslednich letech je vyzkum polu
temporalniho laloku v popiedi zdjmu, zejm. diky novym moznostem v oblasti funkénich
zobrazovacich metod. Obecné je nedominantni temporalni p6l zapojen pii zpracovani
vizualné-emocnich podnétl, zatim co dominantni temporopolarni oblast je nezbytna pro
ulohy verbalni. V fad¢ ptipadl byla prokazana bi-temporalni reprezentace funkci,
vyzadujici soucinnost obou pélu temporalniho laloku a jejich spoji. Podil obou
temporalnich oblasti méa pravdépodobné protektivni vliv pti jednostranné, ohranicené 1ézi,

kdy mtze zabranit selhavani ve sledovanych doménéch.

vvvvvv

emocni procesy, véetné rozpoznavani znamych a neznamych tvari, rozliSeni emoc¢niho
vyrazu obli¢eje a schopnosti odvodit touhy, plany a domnénky ostatnich osob a empatie

(Adolphs, 2009). V souvislosti s pacienty s TLE je zkoumani funkci spojovanych s poly

-41 -



temporalnich lalokt dilezité vzhledem k moznému pooperacnimu poskozeni. U fady
pacientil, u kterych se opera¢nim feSenim docili vymizeni zachvatii, nedojde k soucasné
oc¢ekavanému zvyseni socidlné-ekonomického postaveni ve spole¢nosti — pretrvava
socialni maladaptace (Olson et al., 2007). Pfi¢iny jsou pravdépodobné komplexni povahy,
ale jednim ze zvazovanych aspekti by mohl byt podil specifického psychického deficitu.
Role temporalniho pdlu se podle poslednich vyzkumii zda byt v této problematice

nezanedbatelna (Borod et al., 1997).

Predoperacni vysetieni pacientli s TLE by méla podrobné zmapovat funkéni
rezervu resekovanych oblasti a kapacitu nejen elokventnich zon tak, aby bylo mozné

naplanovat kazdému pacientovi resekci ,,na miru* (Leijten et al., 2005).
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8. PRILOHY

Obr. 1 Koronarni fez mozkem.

T2 vazena sekvence, bila Sipka — temporalni stonek, modra Sipka — a. cerebri media.

Foto: archiv KZM FN Motol, Praha.
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Obr. 2 Rozsah resekce v oblasti spankového laloku (Farmakorezistentni epilepsie., 2.

vydani, Triton, 2011).
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Obr. 3 Predpokladané funkeni lokalizace v oblasti temporalniho laloku

(Farmakorezistentni epilepsie.,2. vydani, Triton, 2011).
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Obr. 4 Test rozpoznani zndmych a neznamych tvaii laloku — ukazky podnét

(Farmakorezistentni epilepsie., 2. vydani, Triton, 2011)

Obr. 5 Test rozpoznani emo¢niho vyrazu tvafe — ukazky podnéti (Ekman and Friesen

1976).
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Obr. 6 Blue Velvet Arena — redlna analogie Morrisova vodniho bludisté (schéma

uspofadani zapiij¢eno od MUDr. Jana Laczo).
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Graf 1 Pocet nespravné ozna¢enych neznamych tvaii u pacientt a kontrolni skupiny.
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Zkratky: LTLE - levostranna temporalni epilepsie; PTLE - pravostranna temporalni

epilepsie (upraveno dle Amlerova et al., Epi Behav 2012).
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Tabulka 1 Demografické a klinické charakteristiky souboru testovaného na rozpoznani

tvari (primér + SD).

Pravostranna TLE

Levostranna TLE

Kontroly
pre post pre post
(n=16)
m=22) | (n=11) | (m=15) | (n=13)

Muzi (%) 50 100 47 46 31
Primérny vék (roky) 41+ 11 38+ 8 33+8 34+7 32+12
Febrilni zachvaty (% pacienti) 14 27 27 46 -
Meningoencephalitis (% pacienti) 9 9 7 8 -
Primérny vék zacatku epilepsie (roky) 23+12 | 20+8 | 16+10 | 12+8 -
Frekvence zachvatii za mésic 8+ 8 0+1 9+9 3£3 -
Déja vu (% pacientii) 5 18 27 31 -
Psychicka aura (% pacient) 27 46 32 55 -
clQ 96+14 | 98+14 | 96+17 | 95+18 | 106+ 14

Zkratky: TLE — temporalni epilepsie; pre — pfedoperacni; post — pooperacni; clQ —

celkoveé 1Q
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Tabulka 2 Demografické a klinické charakteristiky a vysledky v rozpoznani emo¢niho

vyrazu tvare a socialni kognici — prufezova studie (primér + SD).

Kontroly
Pravostranna TLE | Levostranna TLE
(n=20)
pre post Pre post
n=22) | m=15) | n=24) | (n=13)
Muzi (%) 64 87 50 46 30
VEk (roky) 41 £11 35+8 33110 33+7 33+£13
Febrilni zachvaty (%) 14 20 17 46 -
Meningoencephalitis (%) 18 7 4 8 -
Pramérny vék zacatku epilepsie (roky) 23+16 | 19+11 18+9 10+£7 -
Frekvence zachvatii za mésic 6 0 7 3
(median, rozmezi) 1-30 0-18 1-30 0-30
clQ 97+16 [100£13 | 97+14 | 94£19 108+ 14
22 21 22 20 24
ERT (median, rozmezi)
14-25 13-25 11-24 10-24 19-25
13 15 12 13 16
FPT (median, rozmezi)
0-18 0-18 0-18 0-18 11-18

Zkratky: TLE — temporalni epilepsie; pre — piedoperacni; post — pooperacni; clQ —

celkové IQ; ERT — Emotion Recognition Test; FPT — Faux Pas Test
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Tabulka 3 Demografické a klinické charakteristiky a vysledky v rozpoznani emo¢niho

vyrazu tvare a socialni kognici — longitudinalni studie (primér + SD).

Pravostranna TLE

Levostranna TLE

(n=14) (n=16)
Mutzi (%) 57 56
Vék (roky) 41+ 11 3410
Pramérny vék zacatku epilepsie (roky) 22+ 14 18+ 11
Frekvence zachvati za mésic (median) 6 7

cIQ pre/post

101 £17/102 + 15

97 +£14/98 £ 15

ERT pre/post (median)

22/21

22/21

FPT pre/post (mediin)

13/13

14/14

Zkratky: TLE — temporalni epilepsie; pre — ptfedoperacni; post — pooperacni; clQ —

celkové IQ; ERT — Emotion Recognition Test; FPT — Faux Pas Test
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Tabulka 4 Demografické a klinické charakteristiky souboru testovaného na prostorovou

orientaci (pramér = SD).

Strana L,
v. .. 9 Trvani
ilepsi Muzi | Pacienti po Vék . .
cpriepsie (%) | operaci (50 )| (roky) epilepsie clQ viQ plQ
(prava/leva) (roky)
TLE
22/25 62 38 34+9 17+1 9+14 | 99+16 | 97 £27
(n=47)

Zkratky: TLE — temporalni epilepsie; cIQ — celkové IQ; vIQ — verbalni IQ; pIQ

performacni 1Q
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Tabulka 5 Vysledky identifikace znamych tvafi (recognition a pojmenovani) a testovani

hyperfamiliarity.
Pravostranna TLE Levostranna TLE Kontroly
pre(m=22) | post(n=11) | pre(n=15) | post(n=13) | (n=16)
Nespravné rozpoznani
- - rv 1
zname tvare 5 0 0 8 0
(% pacientt))
Nespravné pojmenovani
- , rN 2
zname tvare 9 0 20 46 0
(% pacientt)
Oznaceni neznamé tvaie za 7 36 13 15 0

znamou’ (% pacienti)

1 . . v/ .. v o , v
pacienti, ktefi nepoznali vice nez jednu znamou tvar

? pacienti, ktefi nepojmenovali spravné vice neZ jednu zndmou tvak

3 pacienti, ktefi oznaéili vice nez jednu nezndmou tvaf za znamou

-63 -




Tabulka 6 Demografické a klinické charakteristiky a vysledky dobrych a Spatnych

navigatord (primeér + SD).

Strana Pacienti Trvéni Pocatek
epilepsie | Muzi po Vék epilepsie vzniku ¢IQ VIQ 1Q
(%) | operaci | (roky) I()rol? ) epilepsie P
(prava/leva) (%) y (roky)
Dobii
navigatori 15/15 69 41 34+9 | 15410 | 19+11 | 103+16 | 103+14 | 100+ 17
(n =30)
Spatni
navigatoii 7/10 50 33 33+£8 | 20+10 14+11 92 +13 93 £ 12 92 +13
(n=17)
Rozdil
mezi
skupinami NS NS NS NS 0.035 0.005 0.003 <0.001 0.021
(P hodnota)

Zkratky: NS — not significant; cIQ — celkové 1Q; vIQ — verbalni 1Q; pIQ — performacni 1Q
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ARTICLE INFO ABSTRACT

Artice history: Hyperfamiliarity is a type of parammesia characterized by an increased feeling of Eamiliarity to unfamiliar
Received 23 December 2011 faces. This dyshanction has been associated with frontal and temporal lobe pathology. The study investigated
Revised 37 Fehruary 2013 hyperfamiliarity in patients with temparal lobe epilepsy [TLE) by assessing their ability to recognize bath fa-
Accepeed Lﬁwl:ﬂu 2002 miliar and wnfamiliar faces. W evaluated 81 patients with pharmacoresistant TLE |33 right-sided, 28 lefi-
Nclhle i Dbty sided ) and 16 cantrols. The shility to recogrize Eamiliar Faces was similar in patients and controls, slthough
E— jpatients with left-sided TLE showed poorer performance im Eamiliar face maming compared to both right-
HupesEamil sided TLE patients and contrals. Hyperfamsiliarity was observed in a significanthy higher number of patients

with TLE compared to conkrols; in subgroup amalysis. only right-sided TLE patiemts expressed byper-
familiarity. Owerall patients with right-sided TLE showed more severe impairment compared to patienis
with left-sided TLE. It is proposed that hyperfamiliarity cam be a relatively common symptom in patients

Fﬁwﬂ m epidegay

with treatment-refractory TLE and right-sided foors.

0 2002 Eleevier inc. All rights reserved.

1. Introdusction

Litthe is known about the brain mechanisms of human face recog-
nition. Although previous research on face processing tasks found ev-
idence for nght hemisphere dominance | 1.2]. more recent functional
neuroimaging studies, mostly positron emission tomography and
functional magnetic resonance imaging, suggested that both hemi-
spheres are needed for face decoding [3.4] Specifically, the Lateral
mididbe part of the fusiform gyrus (Brodmann Area 37) was identified
as the maost important area for face perception |5] This region, which
i5 also known as the Fusiform Face Area (FFA) [6], appears to be in-
volwed in face identification in gemeral whereas other face-
detecting regions. such as the superior temporal sulous, appear to
be involved more specifically in processing changeable aspects of
face perception, eg . hairout, glasses etc. [T The connections of the
FFA to other structures [ especially amygdala and orbitofrontal cortex)
are crucial for determining the social aspects of the identified face [E].
These regions are considered to form a common neural network for
the cognitive processing of face perception. with different compo-
nents being selectively activated in familiar and unfamiliar face rec-
ognition tasks [29] Consequently, fiocal lesions affecting specific

* Corresponding asthor at- Department of Neurology, Charles University m Prague,
2nd Facelty of Medicine, Usiversity Hospital Motol, ¥ Lhalu 34, Prague 5 — Motol,
130 06, Crech Republic. Fax +420 224430673,

E-muil address: petr-marmic@fnmotolo (. Marusic).

1325-3030/% - see front matter © 2002 Esevier bnc. All rights reserved.
doa: 10 1018 . yebeh 012,041 16

companents of this netwark do not appear o impair face recognition
as a whale [ 10].

The selective inability to recognize faces. despite normal intellec-
tual abilities, is called prosopagnosia. Patients with prosopagnosia
are able to distinguish between a face and another object category,
but are unable to dentify familiar faces and to bearn new Faces [11]
Miost cases of acquired prosopagnosia result from bilateral lesions in-
valwing the ventral occipito-temporal cortex [12,13]. An increased
feeling of familiarity for unknown faces is called hyperfamiliarity
and was first described by Kraepelin, in the 1800s, in a patient whao
was recovering from typhus [ 14). Hyperfamiliarity is considered as a
particular type of paramnesia. qualitatively different From other mis-
wdentification syndromes, such as Capgras syndrome (the pathologi-
cal belief that a Familiar person has been replaced by an identical-
looking impaostor) and Fregoli syndrome (the delusional belief thar
different people are in fact a single person in disguise). The major fiea-
ture differentiating hyperfamiliarity from Capgras or Fregoli syn-
drome is the absence of concurrent psychopathology [15,16] It has
been suggested that the pathophysiological basis of hyperfamiliarity
invalwes dysfunction within the frontal and temporal lobe netwarks
subserving face recognition processes |17]. Moreover, ower the Last
decade, there have been a few reports of acquired hyperfamiliarity
described in patients with temporal lobe epilepsy (TLE) [ 18-20]

Our study was developed with three aims: 1) to assess the ability
of patients with treatment-refractory TLE to recognize Eamiliar and
unfamiliar faces, 2) to describe the frequency of hyperfamiliarity in
patients with treatment-refractory TLE (both pre- and post-epilepsy
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surgery), and 3) to ascertain whether hyperfamiliarity is associated
with focus lateralization or any other clinical features.

L Methods

Wi recruited &) consecutive patients from a series of patients
with TLE who underwent temporal lobe resection for refractory epi-
lepsy. Pre-operative evaluation was performed in the Epilepsy Cen-
tre at the University Hospital Motol in Frague using a noninvasive
pratacal { meurological history,examination, routine EEG, long-term
video-EEG monitoring, MEL and bilateral carotid sodium amobarbi-
tal‘'methohexital testing or fMRI for language]. Neuropsychological
testing included assessment of handedness, Wechsler Adult Intelli-
gence Scale—Third Edition (WAIS—II), Digit Span, Rey Auditory Ver-
bal Learning Test. Rey-Dsterrieth Complex Figure Test, Verbal and
Diesign Fluency Test, Boston Naming Test, Beck Depression Invento-
ry. and Eysenck Personality Questionnaire. Invasive video-EEG was
performed in selected cases when deemed necessary. All the patients
had a diagnosis of mesial temporal lobe epilepsy. according to
ebectro-clinical features. Patients with atypical (bilateral or rght
hemisphere] speech dominance were excluded from the study. Pa-
tients were considered eligible both before (n=37) and after epilep-
sy surgery (n=24), howewer no patient was included twice. When
bath pre- and post-surgical evaluations were available, the pre-sur-
gical one was used. The extent of resection, planmed or performed,
did not extend beyond temporal lobe and included at least a part of
mesial temiporal lobe structures in all patients. Post-surgical patients
were tested at beast 12 months after surgery.

The patients” clinical and demographic variables were obtained by
reviewing their medical records. The following vanables were collect-
ed: sex, age at examination, history of early childhood brain injury
(i.e., birth trauma, head trauma, meningitis or encephalitis, and fe-
brile seiures at the age of less than 4 years), age at epilepsy onset,
seizure frequency. and presence of auras (with special attention to
peychic auras induding déji vu).

The control group consisted of 16 healthy subjects — right-handed
healthy volunteers without a history of newurological or psychiatric
disorder. The control subjects were matched for age and 1) leve] to
patients. The study was approved by the Institutional Ethics Commit-
tee, and all participants signed an informed consent prior to enrol-
ment. Standardired neuropsychological assessment was
in all patients and controls. Patients with a very low I level [less
than 63 points on full scale 1)) were excluded from the study to
mule out widespread cognitive deficit Patients who had a seizure
within 24 h before testing were not assessed and were scheduled
fior another date.

The experimental protocol consisted of the administration of the
Famous Face Recognition Test, which assesses the ability to distin-
guish between familiar (famous) and unfamiliar faces. This test com-
prises 20 black and white photographs presenting the faces of 10
famikiar and 10 unfamiliar persons. The familiar faces induded men
and women who are well-known in the Czech Republic as television
or film entertainers, political figures or athletes. The unfamiliar per-
sans were matched by age, sex. and ethnicity. All photographs were
fromt view and 10« 13 cm large. The participants were asked to de-
cide if the person's face in each photograph was familiar or nat. IF
the face was labeled as familiar, participants were asked to provide
the full name of the person. Only spontaneous answers elicited with-
out any cues were counted as correct naming. When the participants
labeled the unfamiliar Face as familiar. they were encouraged o de-
scribe the person in more detail and to recall the name of the familiar
persan to exclude false positivity caused by guessing. Based on
the control group performance, all patients who classified more
than one unfamiliar person as familiar were scored positive for

hyperfamiliarity.

We o the results of: 1) all patients (n=61) versus con-
trols (n=1&); 2] pre-surgical patients (n=37) versus post-surgical
patients [n=24); 3] patents with befi-sided focus (n=28) versus
controls, and patients with right-sided focus (n= 33) versus comtrols;
and 4) patients with left-sided focus (n=28) versus patients with
right-sided focus (n=33). The occurrence of hyperfamilianty was
comelated to demographic and clinical characteristics. Due to non-
normality of the hyperfamiliarity data, the non-parametric Mann-
Whitney U test (bwo-tailed) was used for comparison of continuous
or ordinal vanables between groups. Fisher exact test was used for
comiparison of categorical data. p Values <005 were regarded as sta-
tistically significant. 5pearman’s Rank Correlation Coefficient was ap-
plied to assess for correlations between ordinal variables.

3. Results

The patients’ clinical and demographic variables are presented in
Table 1.

‘With regard to the task involving recognition of familiar faces, 2/61
patients with treatment-refractory TLE did naot recognize mare than
ome familiar face [ 1/33 right-sided and 1/28 left-sided), while controls
recognized all familiar faces or missed only once (Table 2). According
to the statistical analyses. there was no significant difference in recog-
nition of familiar faces between patients and controls or befi-sided and
right-sided TLE patients and controls or left-sided and right-sided TLE
patients. Surgery did not influence familiar face recognition [ 1/37 pre-
and 1/24 post-surgery). Likewise, 12/61 patients with treatment-
refractory TLE did not name more than one familiar face (233 right-
sided and 1028 left-sided), controls were able to name all familiar
faces or missed only once (Table 2). Left-sided TLE patients were signif-
icantly impaired in naming of familiar faces compared to both right-
sided TLE patients (p=0,008) and controls | p= 0.008). Naming deficit
in left TLE patients was independent of epilepsy surgery (3/15 pre- and
7/13 post-surgery).

Increased misidentification of unfamiliar E2ces (hyperfamiliarity)
was observed more frequently in the group of patients with TLE
[14/61; 1033 right-sided and 4/28 left-sided) compared o contrals
(0/16; p=0.034) [Table 2] In subgroup analysis, only right-sided pa-
tients expressed hyperfamiliarity in comparison with controls
[p=00020). Alsa, more severe impairment (three or more unfamiliar
faces misidentified) was observed in right-sided TLE patients (8/33)
compared to left-sided TLE patients (0/28; p= 0L0D6) (Fig. 1). There
was no difference in the prevalence of hyperfamiliarity between
pre- [8/37) and post-surgical patients [6/24).

Tahle 1
Demographic and clisical charactesistics of the study sample.
Right TLE Left TLE Controls
Pe  Fos Pre et 0
[n=22) (=11} (n=13] [n=13)
Male gender (| 0 100 a7 - k1
Mean age 4 L EE] M 12
Range | y7s] 1564 2349 2833 431 20-13
Febrile seanaves (3 of piz 14 27 kil E] =
itix (Xofp] E] 7 ] -
Men age ot epilepay onset 13 0 18 12 -
Range {yrs) 130 340 344 232
Serere: frequency E [} 9 3 -
|I1'EI.ILTTPET month)  1-30 (=] 1-30 0-8
D vu |3 ) 3 18 F n -
Peychir zera (3 of pix. w 48 Iz s =
Fa} ] 58 58 0 ]
| mean score range | T4-127 B4-124 TE-13 TI-133 E3-137

Abbreviztioes: TLE — temporal lobe eplegsy; pre — pre-surgical; post — post-surgical:
FaNg — fulll scale KL
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Tahle 2
Results on familiar face identification | recognition and naming) and byperfamiliarity
testing.

Right TLE Lt TLE Controk:
Pe Post P Pt T
(n=2 [(n=1] [(n=13] [n=13]
Incoemect recognition of :] 1] o E o
Familiar faces* X of pes)
Incoerect naming of Gmilar 8 a 0 &8 o
Faces™ (% of pis)
Familiar responses to ke 36 (K] 13 o

unfamiliar faces” [ of pis)

* Patients wio did mot recognize more shan one Eamdiar face.
* Fatiemits whao did not neme cormectly more than ene recognized Familiar face.
* Patients who miidentified more than one non-famiiar face a5 famdiar.

Mo significant difference in expressing hyperfamiliarity was found
in patients with childhood history of febrile setzures/meningoen-
cephalitis or with the presence of psychic aura including déja wu. Fi-
nally, we found mo comrelation between hyperfamiliarity and seizure
frequency, or neuropsychological neurnpsychiatric measures.

4. Discussion

In this study, we set out to systematically evaluate familiar face
ientification and hyperfamiliarity in pre- and post-surgical patients
with TLE. We found that familiar face identification did not differ be-
tween patients with TLE and healthy controls. The group of patients
with left-sided TLE showed a degree of naming deficit, which did
not deteriorate after temporal lobe resection. In a recent study by
Glosser et al, impairment of familiar face identification was observed
in right-sided TLE patients after temporal resection, along with the
impairment of naming in post-surgical beft TLE patients |1 | However,
in this study. surgical patients underwent mare extensive remowval of
the lateral temporal cortex compared to our study (3 to 5.5 cm from
the temporal tip in the non-dominant hemisphere and 45 to 5 cm
in the dominant hemisphere ). This could explain the different results,
as in our clinical sample, the extent of resection in the lateral neocor-
tex was tailored according to the results of the pre-surgical evaluation
and was often smaller than in standard resections. Our study was also
characterized by a slightly different methodology. as the set of famil-
iar faces was based on ten famouws people from the Czech Republic
only. In the study by Glosser et al., nwenty pictures of world-famous
peaphe were used, so it could hawe been more difficult to recognize
and to name them. Dur findings are in line with the results of a
study by Rajimehr et al, who analyzed responses to face stimuli
using MMRI and found that an analogous activation of the anterior
temporal pale with no hemispherical lateralization is responsible for
face detection and familianty judging [21] This suggests that

=0
21
Z2
|3
w4
=5
L4

Number of subjects

Iﬁorﬂmln

RTLE

HE 1. umber of falsz responses to unfamiliar faces in patients and controls. Abbrevi-
ations: LTLE = left temporal lobe epilepsy, ETLE = nght iemporal lobe epilepny.

bihemispheric representation can prevent from a major impairment
of face detection in unilateral lesion.

We found evidence of hyperfamiliarity in 14/61 patients with TLE,
both pre- and post-surgery. This finding s significant, considering
that none of the controls showed symptoms of hyperfamilianty. In re-
cent years, there have been a few case reports of patients wath TLE
presenting with hyperfamiliarity. Some authors suggested that
hyperfamiliarity can result from relative hyperactivity of the non-
dominant temporal lobe in patients with left temporal lobe lesions
[18-20]. According to this model, impaired identification of unique
facial features from the left hemisphere, coupled with excessive adiv-
ity within the right hemisphere pathways that link individual faces
with emotional and personal meaning, can lead to an overall percep-
tion of spurious familiarity. The second theory postulates that hyper-
familianity is caused by loss of control over the left temporal lobe in
patients with right-sided lesions: right hemisphere dysfunction im-
pairs self-meonitoring, and boss of inhibition over the left hemisphere
may lead to erroneous face identification, referred to as “left-sided
delusion” [15]

In our study. only right-sided TLE patients expressed hyper-
familianity in subgroup analysis. According to a recent review by
Gainotti, right hemisphere besions could lead to false recognitions
by favoring identification based on the presence of focal facial fea-
tures, rather than on the overall facial configuration | 17]. Moreover,
dysfunction of the right prefrontal areas seems to play an important
role in false recognitions of unfamiliar faces due to an executive de-
fect. hampering the correction of errors. Individuals with unilateral
TLE have a confined epileptogenic zone within the Embic networks
however, widespread structural and functional abnormalities exist
outside this region, leading to well-recognized deficits in executive
functions [22.23]. This could explain why only some of our right-
sided TLE patients expressed hyperfamiliarity: probably those with
mare severe frontal lobe dysfunction. Finally, there were also fiour
left-sided TLE patients expressing hyperfamiliarity, suggesting that
wider networks can contribute to this phenomenon.

The tendency to increase labeling of unfamiliar faces as Familiar
did not comrelate with any other dinical characteristics in this sub-
group of TLE patients. including déja vu or déjd wiou experiences as
part of psychic auras. We fooused on this relation as the findings of
a recent study suggested an association between hyperfamiliarity
and déja vu or déja wéou experiences |20].

In our group of patients, Eace perception itself was not impaired as
patients identified Eamiliar faces correctly in comparison with healthy
controls. Therefore, our findings support the theory that the neuranal
networks for detecting faces, for labeling them as familiar, and for re-
trieving specific contextual or related details are activated in different
patterns |3,24].

Interestingly, we ohserved hyperfamiliarity in patients who were
meare tham | year seirure free after surgery. although previous reports
described increased feeling of familiarity mainly as a post-ictal symp-
tom lasting seconds to minutes after acute symptomatic seizures
[19,25]. This suggests that impairment of correct face recognition s
a chironic symiptom and could be one of the reasons underlying social
difficulties and adaptation problems that are commonly reported by
patients with refractory partial epilepsy |26

This study had several limitations. The group of patients was rela-
tively small and heterogeneous, as both pre- and post-surgery pa-
tients were included with a wide age range (19 to b4 years). plus
variable seizure frequency and duration. However, we did not find
any correlation between these variables and performances at face
recognition tasks. Finally, the full scale i) lewel of patients ranged be-
rween 63 and 134: again, this variable did not appear to influence
hyperfamiliarity. Thus, the findings of our exploratory study prompe
further research aimed at better characterizing the neural underpin-
nings and clinical implications of hyperfamilianity across Llarger sam-
ples of patients with TLE.
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Abstract

At present, the risk factors for world-centered (allocentric) navigation impairment in temporal
lobe epilepsy (TLE) patients are not known. There is some evidence on the importance of the
right hippocampus but other clinical features have not been investigated yet. In this study, we
used an experimental human equivalent to the Morris Water Maze to examine spatial
navigation performance in patients with refractory unilateral TLE. We included 47 left speech
dominant patients (25 right-sided; 22 left-sided). The aim of our study was to identify clinical
and demographic characteristics of TLE patients who failed in allocentric spatial memory
tests.

Owr results demonstrate that poor spatial navigation is significantly associated with younger
age at epilepsy onset, longer disease duration and lower intelligence level. Allocentric
navigation in TLE patients was impaired irrespective of epilepsy lateralization. Good and
poor navigators did not differ in their age, gender or pre/postoperative status.

This study provides evidence on two important mechanisms that contribute to allocentric
navigation. First, intact function of both mesial temporal lobe structures is needed and could
be impaired by long-lasting epilepsy. Secondly, hippocampus-independent, general cognitive
abilities are involved that are probably influenced by early epilepsy onset as a developmental

hindrance to proper navigation performance.

Key words: spatial navigation; spatial memory; temporal lobe epilepsy: epilepsy onset;

epilepsy duration; intelligence level

Abbreviations: TLE - temporal lobe epilepsy: FSI() - full scale 1(); VI() — verbal I(); P10} -

performance 10}

-74 -



Amlerova et al. 3

1. Introduction

Spatial memory is a cognitive ability with an important impact on everyday life. Two basic
strategies for spatial navigation — egocentric and allocentric — have been described [1].

Using the egocentric strategy, individuals determine the position of targets in an environment
relative to their body and independently of distant landmarks. Using the allocentric strategy.
landmarks and their spatial relationship to the target are used to create a cognitive map of the
environment [2, 3]. Egocentric navigation is localized extra-temporally, in the parietal cortex
and in the striatum [4, 5], while the allocentric navigation is controlled by the mesial temporal
lobe structures, especially the hippocampus, parahippocampus and adjacent regions [6, 7]. A
human equivalent to the Morris Water Maze has been found to reliably differentiate between
the egocentric and allocentric components of spatial navigation [&, 9).

Patients with temporal lobe epilepsy (TLE), more frequently those with right-sided epilepsy,
were found to have impaired allocentric navigation [6, 10-12]. However, recent studies have
indicated that cooperation of both temporal regions is required for successful spatial
navigation and that left-sided TLE patients may also be impaired [13-16].

We used the Hidden Goal Task. a human equivalent to the Morris Water Maze, in a large
series of refractory unilateral TLE patients. The aim of our study was to identify demographic
and clinical characteristics of TLE patients associated with allocentric spatial memory

impairment.

1. Methods

2.1. Participants

We recruited 47 patients with TLE (25 right-sided; 22 left-sided) who underwent temporal
lobe resection for refractory epilepsy. Pre-operative evaluation was performed at the Epilepsy

Centre, University Hospital Motol in Prague using a noninvasive protocol — neurological
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history/examination, routine EEG, long-term video-EEG monitoring, MRL
neuropsychological testing and bilateral carotid sodium amobarbital/methohexital testing or
fMRI for language. According to electro-clinical findings, all patients had a diagnosis of
unilateral mesial temporal lobe epilepsy and all were left-speech dominant. Both pre-

in =29} and post-epilepsy surgery (n = &) patients were considered eligible. whereas no
patient was included twice. When both pre and post-surgical evaluations were available (n =
T7), the pre-surgical one was used. Resections did not extend beyond temporal lobe and
included at least a part of mesial temporal lobe structures in all the patients. Post-surgical
patients were tested at least twelve months after surgery. Patients who had a seizure within 24
hours prior to testing were not assessed and were rescheduled for another date. Clinical and
demographic variables were obtained from patients’ medical records.

A control group (n = 10} — right-handed healthy volunteers without a history of neurological
or psychiatric disorder - was used to set a cut-off between good and poor navigators. The
study was approved by the institutional ethics committee and all the participants signed an

informed consent prior to enrolment.

2.2, Experimental setting

The Hidden Goal Task, a human equivalent to the Morris Water Maze, was designed to
differentiate between the two strategies for spatial navigation, allocentric and egocentric, in a
real world environment. The testing was performed in a completely closed cylindrical arena;
2.8 m in diameter and 2.9 m in height. A red circle, representing the target, was projected on

the floor inside the arena. The testing procedures were described in detail elsewhere [&, 9, 17].

2.3. Testing of spatial navigation
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In three different subtasks, the participants were required to locate an invisible goal using
either their starting position or two distal navigation cues (Figure 1). Each participant was
asked to move with a standing pole from the start directly to the supposed target. The first
allocentric-egocentric subtask was used as a training phase and the aim was to locate the
target using its spatial relationship with both, the starting position and the two distal
navigation cues. In the following, egocentric, subtask the subject could only use the starting
position to locate the target, as no distal navigation cues were displayed. The correct goal
position was shown to the subject before the first trial. In the allocentric subtask, the subject
could only use the two distal navigation cues at the arena’s perimeter for navigation, as the
starting position was unrelated to the position of the target. Each subtask consisted of eight
trials. The relative positions of the target, the starting position and the two navigation cues
were stable across all trials. The correct position of the target, demonstrating its relationship
to the starting position and to the navigation cues, was shown after each trial in each subtask
to facilitate learning. There was no time limit for the target allocation. The distance between
the participant’s final position and the correct target location, measured in centimeters (called
estimate error), was used in the statistical analysis as a measure of navigational accuracy.
Further analysis only used the results from allocentric subtask since recent studies suggest that

egocentric navigation remains unimpaired in TLE patients [4, [8].

2.4, Differentiating good and poor navigators
Patients were classified as poor navigators if their mean distance estimate error on the eight
trials of the allocentric subtask exceeded the mean estimate error in the control group by at

least 2 50,

2.5, Statistical analysis
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The Student’s t-test was used to evaluate the mean differences between good and poor TLE
navigators in age, full scale 1) (FSIQ), verbal 1Q) (VIQ)), performance 1) (P10)), age of
epilepsy onset and duration of epilepsy. The f test evaluated differences in gender between
pre/postoperative patients and lateralization of epilepsy. The significance level was set at two-

tailed 0.05. All analyses were performed using SPSS 13.0 for Windows.

3. Results

Demographic and clinical characteristics of the TLE group are presented in Table 1. In the
allocentric subtask, we first examined the distance distributions for outliers at the level of
individual trials {eight trials in allocentric subtask) as extremely long distances most likely
represented various sources of measurement error (e.g. lack of concentration, distraction). To
reduce bias due to outliers, we computed the mean and standard deviation for the allocentric
subtask and removed any trials that exceeded the mean by three or more SD. On average,
4.6 % of responses per participant were removed.

The differences in clinical and demographic vanables between good (n = 30) and poor (n=
17} navigators within the TLE patient group were further analyzed (see Table 2. Poor
navigators differed from good navigators in earlier age of epilepsy onset (p = 0.005), longer
duration of epilepsy (p = 0.035) and lower I() scores (FSI() p = 0.003; VIQ) p < 0.001; PI) p
=0.021). Good and poor navigators did not differ in their age, gender, and pre/postoperative

status. Lateralization of epilepsy did not influence allocentric navigation results (p = 0.769).

4. Discusslon
We investigated the differences in clinical and demographic characteristics between good and
poor navigators to identify TLE patients who might be at a risk of spatial memory

impairment. In our group of TLE patients, poor navigators had a lower I() compared to good
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navigators but were also younger at epilepsy onset and had longer duration of the disease.
Impairment of spatial navigation can, therefore, be explained by an early onset of epilepsy
and loss of specific temporal lobe memory functions associated with long-term epilepsy, i.e.
the same developmental hindrances that lead to lower I() [19, 20].

There was no difference in the pre/postoperative status between good and poor navigators,
indicating that epilepsy surgery within the temporal lobe was unlikely to affect spatial
navigation performance. This result differs from previous studies that found spatial navigation
impairment to be associated with temporal surgery and with a resection within the right
temporal lobe specifically [ 18, 21]. However, these investigations included patients after
surgery only and did not compare results before and after a resection. Longitudinal data are
required to thoroughly assess possible impact of epilepsy surgery.

We did not find a significant difference in spatial memory performance with respect to
epilepsy lateralization. This is in agreement with recent studies that proved that spatial
navigation requires cooperation of both temporal lobes [13-16].

This study has several limitations, all attributable to the sample heterogeneity. Both pre and
post-surgery patients were included and there was wide age range (18 to 55 years). However,
the distribution of pre/post-surgical patients was well-balanced between good and poor
navigator groups and there were no significant age differences between the groups.

In summary, we evaluated spatial navigation in refractory TLE patients. We found that the
risk factors for spatial memory impairment include lower intelligence, lower age at epilepsy
onset and longer duration of the disease. Epilepsy lateralization did not influence spatial
memory performance and epilepsy surgery did not lead to further decline of this function in
our set of TLE patients. Spatial memory impairment may contribute to difficulties of

everyday life experienced by TLE patients but may be missed by standard neuropsychological
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testing. Cognitive training focused on spatial memory tasks should be considered in poor

navigators.
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Table 1. Demographic and clinical characteristics of the study sample {mean = SD).

Epilepsy Male | Posisurgical Epilepsy
lcrsliaation | geoder | peticats | O | Gt | TRQ | VIR | PR
{left/right) (%) (%) (vears) {years) scofe | score | score
mT-LE_“ M5 62 38 M4+0 171 =14 | 9016 | 9T 27

Abbreviations: TLE — temporal lobe epilepsy; FSI(Q) — Full Scale 10); VIQ) — verbal 1); PI() -
performance 1)
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Table 2. Demographic and clinical characteristics of good and poor navigators (mean = SD).

Side of Male

Postsurgical Epilepsy Epilepsy
. + A i F5l VI Pl
tpllk_pS)' gemder paticnis t}tffs] duration onset SEUIE mu?c m,?:
(left/mght) {"a) %) (years) {years)
Geood
navigators 15/15 L] 41 340 1510 19+11 03+ 16 | 10314 | 100+ 17
{n=30)
Poor
navigators To 50 13 31+E £ 10 1411 0 E 3 a3+ 12 0213
n=17)
Between-
i NS NE NS NS 0.035 0.005 0.003 < 0.001 0.021
differences
(P value)

Abbreviations: NS — not significant; FSI() — Full Scale 1Q); VI() — verbal 1(); PI1() -
performance 1)
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Figure Capfion

Figure 1. Egocentric (A) and allocentric (B) navigation.
In the egocentric subtask, the subject may only use the starting position to locate the target as
no distal navigation cues are displayed. In the allocentric subtask, the subject may only use

the two distal navigation cues at the arena’s perimeter for navigation as the starting position is

unrelated to the position of the target.
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Summary

Purpose: The cognitive abilities to identify facial expression from another person’s face and to
attribute mental states to others are known to be connected with preserved function of the
temporal lobes. In the present study, we set out to systematically evaluate emotion recognition
and social cognition in pre- and post-surgical patients with unilateral refractory temporal lobe
epilepsy (TLE), including both cross-sectional and longitudinal data. The aim of our study
was to identify the main risk factors for impairment in these functions and to investigate the

possible effects of temporal lobe epilepsy surgery.

Methods: We recruited 74 patients with TLE for cross-sectional data analysis (37 with right-
sided and 37 with left-sided TLE) and a subset of 30 patients for longitudinal data analysis
{14 right-sided and 16 left-sided). plus 20 healthy controls. Besides standard
neuropsychological assessment, we administered an analogue of the Ekman and Friesen test

and the Faux Pas Test to assess emotion recognition and social cognition, respectively.

Key findings: Both emotion recognition and social cognition were impaired in patients with
TLE, irrespective of the focus side, compared to healthy controls. The performance in both
tests was strongly dependent on the intelligence level. Moreover, impairment in Faux Pas Test
was influenced by age at epilepsy onset, discase duration and history of childhood brain
injury. We did not find any difference between the performance of patients with TLE before
and after surgery either in cross-sectional or in longitudinal group analyses. Although
individual patients showed a significant improvement or decline after surgery. no clinical or

demographic characteristics were significantly associated with these changes.
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Significance: The main risk factors for emotion recognition and social cognition impairment
were identified. Beyond intelligence level. earlier age at epilepsy onset, longer discase
duration and history of early childhood brain injury predict social cognition problems in
paticnts with TLE. Epilepsy surgery within temporal lobe seems to have neutral effect on
patients’ performances in both domains. However there are few individual patients who

appear to be at risk for postoperative decline, even when seizure freedom is achieved

following epilepsy surgery.

Key words: tempaoral lobe epilepsy; emotion recognition; social cognition; epilepsy surgery;

seirures.
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1. Introduction

Human social behavior is a high-level cognitive feature based on complex interpersonal
interactions. One of the most important abilities is to recognize emotions from ancther
person’s face and to make judgments about others” mental states. These processes are tightly
connected: any disruption of emotional processing will cause changes in judgment about
others” mental states because this ability (called theory of mind) can be affected by emoticnal
states (Olson et al. 2007). It has been suggested that the core system for both cognitive
domains is located within the temporal lobesivan der Meer et al. 2011). The first empirical
study to provide evidence about the importance of temporal regions on emotion recognition
and social behavior comes from Kliiver and Bucy. The bilateral removal of temporal lobes in
monkeys evoked typical changes in social cognition — visual agnosia, decreased fear,
tameness, hypersexuality, hyperorality and social withdrawal (Kluver and Bucy 1939).

The emotion recognition from inspection of a person’s face depends mainly on mesial
temporal structures and the importance of the amygdala has been consistently highlighted. For
example, normal development of the amygdala has been shown to be essential for adequate
fear recognition (Meletti et al. 2003b). This idea was supported by a recent study of children
with carly-onset temporal lobe epilepsy (TLE), in which emotion recognition deficit was
found to be present since infancy and adolescence (Golouboff et al. 2008). The amygdala also
appears to mediate the connection between the perceptual representation of faces expressing
emotions and the conceptual knowledge of what these emotions mean (Meletti et al. 2009).
There is more controversy about the lateralization of this function: despite the traditional idea
that points into non-dominant temporal lobe (Meletti et al. 2009;Meletti et al. 2003a), there is
evidence from fMRI studies that cooperation of both temporal lobes is essential ( Killgore and

Yurgelun-Todd 2007).
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The newronal network underlying social cognition and judgment is more complex. Imaging
studics have shown the involvement of a widespread network of prefrontal and mesolimbic
brain structures (Vollm et al. 2006). Clinical studies reported impairment in social cognition
in patients with bilateral amygdala damage (Stone et al. 2003), and the amygdala was also
shown to be essential for the acquisition of theory of mind abilities in childhood (Shaw et al.
2004). Overall. the non-dominant temporal lobe seems to play a pivotal role in social behavior
{Schacher et al. 2006).

In our study, an experimental neuropsychological protocol including the Emotion Recognition
Test (ERT) and Faux Pas Test (FPT) was used to evaluate emotion recognition and social
cognition in a group of patients with unilateral, refractory TLE. Specifically, our study was set
up with three aims: 1) to assess the performance of patients with refractory TLE in emotion
recognition and social cognition compared to healthy controls; 2) to ascertain whether the
emotion recognition and social cognition impairment is associated with epilepsy lateralization
or other clinical characteristics; 3) to investigate the influence of epilepsy surgery on

performance of emotion recognition and social cognition in patients with TLE.

2. Methods

We recruited 74 left-speech dominant patients with TLE who were investigated before or after
temporal lobe resection for refractory epilepsy. Pre-operative was assessments were
performed at the Epilepsy Centre at the University Hospital Motol in Prague using a
noninvasive protocol (neurological history/examination, routine EEG, long-term video-EEG
monitoring, MRI, and bilateral carotid sodium amobarbital/methohe xital testing or fMRI for
language ). Neuropsychological testing included assessment of handedness, Wechsler Adult
Intelligence Scale-Third Edition (WAIS-IIT), Digit Span, Rey Auditory Verbal Leaming Test,

Rey-Osterricth Complex Figure Test, Verbal and Design Fluency Test, Boston Naming Test,
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Beck Depression Inventory and Eysenck Personality Questionnaire. Invasive video-EEG was
performed in selected cases when deemed necessary. All the patients had a diagnosis of
unilateral mesial temporal lobe epilepsy according to electro-clinical features. Patients with
atypical (bilateral or right hemisphere) speech dominance were excluded from the study.
Paticnts were considered eligible both before (n = 46) and after epilepsy surgery (n = 28) for
the cross-sectional data analysis, however no patient was included twice. When both pre- and
postsurgical evaluations were available, the presurgical one was used. Postsurgical patients
were tested at least twelve months after surgery. The extent of resection, planned or
performed, did not extend beyond temporal lobe and included at least part of mesial temporal
lobe structures in all patients. Both pre- and postsurgical longitudinal data for the same patient
were available in 30 cases.

The patients” clinical and demographic variables were obtained by review of their medical
records. The following variables were collected: sex, age at examination, history of early
childhood brain injury (i.e. birth trauma, head trauma, meningitis or encephalitis, febrile
seizures at the age of less than 4 years), age at epilepsy onset and seizure frequency. The
control group consisted of 20 healthy subjects — right-handed healthy volunteers without a
history of neurological or psychiatric disorder. The study was approved by the institutional
ethics committee and all participants signed an informed consent prior to enrolment.
Standardized neuropsychological assessment was performed in all patients and controls.
Patients with markedly low full-scale 1Q) level (FSIQ) less than 65 points on full-scale 10)
were excluded from the study to rule out widespread cognitive impairment. Patients who had

a seizure within 24 hours before testing were not assessed and were re-scheduled.

2.1. The experimental neuropsychological protocol
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The ERT was inspired by the Ekman and Friesen series of facial expressions, consisting of 25
photographs of five emotion face expressions: happiness, fear, sadness. disgust and anger.
The facial expression for surprise was excluded because it has been shown that this
expression is often mistaken for fear (Rapesak et al. 2000). There were verbal descriptions
for each emotion below the photograph (the sequence of descriptions was changeable to
exclude leamning phenomenon). Each participant was instructed to choose one description for
the emotion shown by the facial expression on the photograph. The maximum score was 25
points. Correct answers were not provided and there was no time limit to accomplish the task.
The short version of the FPT was adapted from Schacher et al. (Schacher et al. 2006). It
included three short stories. all involving clear social faux-pas. The participants read the story
silently and, to reduce memory demands, kept the text of the story in front of them while
questions were being asked. After reading each story, participants were asked to decide
whether any characters said anything they should not have said or anything awkward. Cormect
answers required that the participant could understand the faux pas correctly and could infer
the mental state of another person. Answers were rated as incorrect when the participant
thought that there was an intention to harm the person in the story. If the participant did not
identify any faux-pas, two control questions were asked to verify the ability to understand the
text. The score from the control questions was not computed towards the final score. The
maximum score for all three stories was 18 points. Correct answers were not provided and

there was no time limit to accomplish the task.

2.2. Cross-sectional data
In cross-sectional data analysis we compared the results of 1) all patients (n = 74) versus
controls (n = 20); 2) patients with left-sided TLE (n = 37) versus controls, and patients with

right-sided TLE (n = 37) versus controls; 3) paticnts with left-sided (n = 37) versus paticnts
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with right-sided TLE {n = 37); 4) presurgical patients {n = 46) versus postsurgical patients (n

=18).

2.3, Longitudinal data

In longitudinal study 1) we compared presurgical and postsurgical results of the group (n =
30); 2) we identified individuals with significant change (improvement or decline) after
surgery; i.c. postoperative change in score = 3 points in comparison to presurgical value to

find out their specific clinical or demographical features.

2.4. Statistical analysis

Comparisons of continuous or ordinal variables between groups were done using t-test (two-
tailed) or in case of non-normality of collected data, the non-parametric Mann—Whitney U test
{two-tailed). The Fisher exact test was used to compare categorical data. Spearman’s Rank
Correlation Cocfficient was applied to assess for correlations between ordinal variables.
Univariate logistic regression analysis was used to determine odds ratio of clinical and
demographic characteristics. Wilcoxon Matched Pairs Test was used for assessment of

longitudinal data. P values < 0.05 were regarded as statistically significant.

3. Results

The patients” clinical and demographic variables are presented in Tables 1| and 2.

3.1. Cross-sectional data analysis
Statistical analyses revealed a significant difference in recognition of emotion (p = 0001 ) and
faux pas (p = .007) between patients and controls in general. These differences remained

significant for both tests when left-sided (ERT p < .001; FPT p = .004) or right-sided (ERT p
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=.004; FPT p = .047} TLE patients were compared to controls. Patients with left-sided TLE
did not differ in ERT {p = .263) or in FPT {p = .267) when compared to patients with right-
sided TLE. In the cross-sectional analysis, the impairment demonstrated by paticnts with TLE
was independent of epilepsy surgery in both tests (ERT p =.514; FPT p = .959). The only
significant predictor for impairment in ERT was the FSIQ) level (p= 035, OR =0.96 per unit
increase in FSIQ), CI = 0.92; 0.99). whilst the impairment in FPT was influenced by the early
age (up to 6 years) at epilepsy onset (p = .002, OR = 7.56, CI = 2.11; 27.01), epilepsy duration
(p = .001, OR = 1.12 per year increase in epilepsy duration, CI = 1.05; 1.19), FSIQ) level (p =
A0, OR = .91 per unit increase in FSIQ), CI = 0.86; 0.96) and history of early childhood brain

injury (p = .024, OR = 3.66, CI = 1.19; 11.28).

3.2. Longitudinal study

In the longitudinal study we found no difference between pre- and postsurgical performance
in ERT (p = .2809) or FPT (p = .8%4). However. there were subgroups of patients who showed
significant deterioration (ERT: 7/30; FPT: 8/30) or improvement (ERT: 5/30; FFT: 9/30) after
surgery (considering at least 3 points of change). The changes were not associated with any
clinical or demographic variables, including age, seizure frequency, age of epilepsy onset,
duration of epilepsy or intelligence level. Significant changes in one test (ERT or FPT) were

not associated with similar changes in the other test.

4. Discussion
In this study. we set out to systematically evaluate emotion recognition and faux-pas detection
in pre- and post-surgical patients with TLE by analyzing both cross-sectional and longitudinal

data.
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In the cross-sectional data analysis, we found that both recognition of face emotion and
detection of social faux-pas are altered in TLE patients in general. These findings are in
accordance with previous studies {Adolphs et al. 2001 Anderson et al. 2000;Meletti et al.
2009: Meletti et al. 2003b:0lson et al. 2007;Rapesak et al. 2000;Shaw et al. 2004;5chacher et
al. 2006:5tone et al. 2003), where mostly right-sided TLE patients were reported to be
affected. However, in our sample we found that impairment of both cognitive domains was
present regardless of the focus side. This is consistent with the evidence that bitemporal
integration and wider neuronal network involvement bevond mesictemporal structures is
needed for emotion recognition and social cognition (Killgore and Yurgelun-Todd 2007;Stone
et al. 2003). Intelligence level seems to be a strong predictor for poor performance in both
tasks. The impact of general cognitive abilities as measured by the FSI() on those functions
had not been examined yet. We can speculate that there is the same developmental hindrance
as with intelligence level that lead to insufficient expansion of those cognitive abilities
{Kaaden and Helmstaedter 2009). We further observed that carly brain injury, the age at
epilepsy onset and duration of discase can be associated with poor performance at the theory
of mind task: these factors are known to affect temporal-specific functions. leading either wo
inappropriate development or decline of normally established social cognition ( Helmstaedter
and Elger 2009;Shaw et al. 2004). When comparing the pre- and postsurgical performance of
our TLE sample, we did not find any significant difference in either emotion or faux-pas
recognition. Previous studies suggested that right-sided temporal lobe surgery could be
considered as a risk factor for impairment in both aspects of social cognition { Adolphs et al.
2001 ;McClelland et al. 2006). However, these studies focused on the postoperative
performance and did not compare the performance of patients with TLE before and after
surgery. Furthermore, the actual extent of the temporal lobe resections was larger in

comparison to our sample. The neutral effect of epilepsy surgery on social cognition is

10
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consistent with the findings of a previous study using the same methodology of theory of
mind tasks in a heterogeneous set of patients with TLE (Shaw et al. 2007). However, this
study also evaluated the effect of epilepsy surgery on emotion recognition, showing improved
performance in fear detection tasks predominantly after left-sided surgery. The results of our
longitudinal analysis do not support this conclusion, highlighting the need for further
investigations with cognitive tests specific to social cognition in larger TLE surgical samples.
Our study has limitations. The study sample was relatively small (low statistical power) and
recruited at a specialist epilepsy centre among surgical candidates (referral bias). Therefore
our results cannot be generalized to other TLE patient populations. The group of patients in
the cross-sectional analysis was relatively heterogeneous in age (ranging from 19 to 55 years)
and there was a significant age difference between the groups of right and left TLE patients in
the longitudinal population study. However, we did not find any correlation between this
variable and performance in cither task. A further limitation is that we also recruited patients
with TLE who were not seizure free after surgical resection: again, seizure frequency was not
identified as a relevant factor in predicting cognitive performance on either test.

In summary we found that both emotion recognition and social cognition are impaired in
paticnts with TLE, imespective of their focus side. These impairments are influenced by early
epilepsy onset, longer disease duration, lower intelligence level and history of brain injury
during early childhood. The identification of these risk factors for emotional and social
cognition impairment is clinically relevant for the assessment and treatment of patients who
report social maladaptation in everyday life despite satisfying performance in standard
neuropsychological testing (Ellis et al. 2000). Finally, although performance in both cognitive
domains seem to remain overall stable after epilepsy surgery, a degree of individual
variability with possible postoperative deterioration should be taken into account for informed

decision-making on the management of refractory patients with TLE. Further research on

11
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larger samples should be conducted to identify the clinical characteristics of the patients who

have an increased risk of postoperative problems in social cognition, even when seizure

freedom is achieved following epilepsy surgery.
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Table 1. Demographic and clinical characteristics of the sample and performance in emotion

recognition and faux pas detection — cross-sectional analysis.

Right TLE Left TLE Controls
pre post pre post in =20
(n=22) (n=15) n=24) (n=13)
Male pender (%) i &7 50 46 n
Age (mean + 5D) 41 11 I5t8 33x10 337 3313
Febrile seizures (%) 14 20 17 46
Meningoencephalitis 15 7 4 P
(5D
Age at epilepsy .
onset (mean + SO } 23+ 16 19+ 11 189 7
:-‘Imﬂ'lrlz:ﬂnuc & o 7 3
TEQUETIC) 3 R
medim, Tape) 1-30 0-18 1-30 0-30
FSI() (mean + 50¥) 97+ 16 100 £ 13 o714 04+ 19 108 £ 14
ERT {median score, prl 21 2 20 24
range) 1425 13-25 11-24 10-24 19-25
FPT {median score, 13 15 12 13 16
range) 0-18 0-18 0-18 0-18 11-18

Abbreviations: TLE. temporal lobe epilepsy: pre, presurgical; post, postsurgical; FSIC), full-

scale I0): ERT, Emotion Recognition Test: FPT, Faux Pas Test.
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Right TLE Lefi TLE
(n=14) (n=16)

Male gender (%) 57 56
Age
(mean + SD} 41 11 ESE (1]
Agce at epilepsy onsct -
(mean + SD} 22+14 18x11
Monthly seizure frequency
prefpost Laui] T
(median score)
FIR) prolpost 101 £ 177102 £ 15 97 £ 14/98 + 15
(mean + SD)
ERT prefpost 121 2221
(median score) -
P proipet 1313 14714

(median score)

Table 2. Demographic and clinical characteristics of the sample and performance in emotion
recognition and faux pas detection — longitudinal study.

Abbreviations: TLE. temporal lobe epilepsy: pre, presurgical; post, postsurgical; FSIC), full-
scale 1(): ERT, Emotion Recognition Test: FPT, Faux Pas Test.
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