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Abstrakt

ObsedantnihD kompul zivn2 porucha ( OfpDh)e vjael ecnhcrzo
mezi2a3%Tatod pl omov g pr8§ce vN8mREdE2lMat¥%zt &aVvakdmd
(NPDZ jejichg soul §soxzkbowlicpmddemas Talst iOCIDt y
kontrol (ZK). K t omubgl onN8g o i tidRI paradigma kfatdgrafiemi
reprezentuj 2c?2 mi rel €% 4 ®tmnByo 28aperSY @ e mo ®m@w d h |
regerge zmapovat akt us8l n? toheto anem po@mZB adr nk®r
prow®satl T zuaktivacedk lome kt i vity 2z dat z2skwanlch z
vi pol et n2sc hv ypwdsittuzpii mat | a b o ParamédtricMappiod (BPMX T St a
aCONNSoul| §st 2?2 sakiagdilreow® Iporovngn2 vislednlch
ZK a t ak ® podskupiemivdzvddrmkau ,paci gAtalsAklda Moz b b o B
aktivitaani konektivitau paci ent T nevykazoval a alstricdor ace o
t hal ami c k ®fatw byylkdred rekk.ony. §roy d kloymwe ki iewi® M mygdal
viznamn®ho regionua atfaekk@hiekh? kot Ok re@gianer T ¢ h
k1 i & @éWaafult Mode NetworkDMN),z e j np&ouaeuV 1 s | &dlikteypretovat tak,

g emodel kortiko-s t r i ha okBilum % i hlediskaz mNn prgvékac d o st ah u jg%c 2
rel evantnhj g2 se zdaoplasttbzivt. jaefheok trhnebemddetp, ozkar hur
podtrhujozes®hddlcih mozkovich .s2t2, nap$. tzv.

Abstract:

Obsessiveompulsive disorder (OCD) is a chronic psychiatric illness with a prevalence of
between 2% and 3%. This thesis uses data from stiidietook place imNational Institute of

Mental Healtrand whichinvolved measuring the activity of brain regions of OCD patients and
healthy controls. AprovocationfMRI paradigm with photographs representing relevant
unpleasant stimuli was used for this measurement. The aim of this study was firstly to map the
current state of knowledge of the neural correlatethisfdisorder by means of a literature
search and secondly to perform an analysis of functional activation and connectivity from the
data obtained from the fMRI measurements using two computational approaches using the
Matlab toolboxes Statistical ParametMapping (SPM) and CONN. The analyses included
group comparisons of the resulting connectivity patterns: OCD with ZK and also ZK with two
subgroups of the patient sample, tieeritaminatioth and the bbsessive contrblsubgroups
Neither brain activitynor connectivity in the patients showed alterations consistent with the
cortico-striatothalamic circuit model. However, differences were detected, among others, in

the connectivity of the left amygdala, an important region of the affective circuit, ahd in



connectivity of some regions with regions of thedddt Mode Network(DMN), especiallyof

the precuneus. The results can be interpreted as suggesting that thestiwaitegacircuit model

is notexplanatorilysufficient in terms of changes during provocation, anddbdainrevisions

of the model, including regions of the-salled affective circuit, or models emphasizing the
role of largescale brain networks, such as thecatiedTriple NetworkModel, seem to be more

relevant.



Obsah

ODISAN. ..ttt e e e e s seennnee 6
Seznam 0.0 8.z K. T 8
Seznam pou@i.t.l.ch..z.Kral e K e, 12
10 Vo T o TP EP PP PRRTPPPP 14
Liter8rnhD pSehl.edoV.8. . b .8S Lo ieiieieeieeieeeenans 15
1. ObsedantniD kompul.z.i.v.n2..p.o.r.ucha.......... 15
O B (P 1] = (o = PO PSP TP PO PPPPPP 15
S 1 | o] 47/ )V © 1 I SRS 17
1.3. Etiologie a patofyZiOlOgI€.........cceeiiiiiiiiiiii e 19
131 Geneti CK®. .Sl i e 20
1.32. Neur 81 n?2 kor.el.81L.y. .. .0CD . 20

133. Vivoj model T neur 8&l.n2.ch..kar.el.§t.TJ..22 OCD
134. Funkl|ln?2 koBektivetk&leh mazkovl.ch..22t2 u

14. Neuropsychologick® aspekty..obs.edan28nhD korm

15, L®l ebn® PR .St lhP YooK 31
2. Met 0dY Vol Zo KUl 34
21. Celomozkov® zobr a.z.av.aci. . t.echni.Ky...... 34
211. Funkl|l n?2 zobr a.z.awv.acz. .. t.echni.Ky........ 34
2.2, IMRIU OCD... .ot eeeeb e e e e e e e e e e e e e e anae s s e e e e aaaaaas 36
221. Experiment.8l.n2 . 0.e.S.d.g el 37
222. Regerge met.a.anal.l.z. e 38

2.2.3. Rel evant n?2 neur.o.nsgl.nz2. .. .aobl.ast.i.......44

AV I SV 1 O O <= AR 48
3. C2 1 € V.I.Z KUt 48
4, VT ZKUMN® Nyt ®Ze Yo eeeeee ettt rnees e 49
5. MEIOAIKA. ...t 50



5.1, VT Z K UMNT oS00 00 oottt eeeeaaa 50

52. Procedur a..S.h. i U .. doa it e eeme 50
5.3, DESIgN EXPEIMMENTU. ....uuiiiiiiiiiiiiiiiieeeeeet ettt e e e e e e e e e e e immee e e e e e e e s r s enenans 51
B4, AN A1 T Z Bt 52

541. PSedzpracov§gn? .d.a.t..(.p.r.e.p.r.0.cC.e.s.s.i.n.g53

5420 AN @1 TSPMuiiMuiiiiiiiiiiiiiit et et 54
5.4.3. Anal TCOMNi Beed to voxel a ROIt0 ROL.........ccccoeviueiieeceeenne, 55
LTV - T =Y OV 2SR 59
6.1. Demografick® a .kl..ni.ck@..p.r.omlnne.... 59
6.2 VIisl edky debri.efi gt e 59

63. Visledky funkl.n2ho..z.0hr.azo0.yv.8§.n2......561

6.31. VI ST @ dKYiiZi . S. P M 61
6.32. VI ST @dK VoureeZeeee GO e, 64
T DISKUSE. ..ttt r e e et e e e e e e e e as 72
71. Diskuse visledkT.debr.i.ef.inguUa....72

72. Diskuse visledk.T..akt.i.xal.n2. . .anal.l.zy73

73. Diskuse visledkT..anal.l.zy..konek.dt.i.v.iTdy

7.4, LIMItace STUAIE. ..ottt ieeeit et eeerr e eeeee e e e e e e e e e e e e e ssmmmeeeeneees d [
A TV 18 SRR 79
Seznam poug@i.t.®. ..l el .al Ul Yo 80
P S 2 0 Yottt ettt 102
8. PS2l oha 1: pokyny pr o MRlltuneut..n.2.k.y....n.a.102CD mon
9. PS2 |l oha 2. ..Debli el i Qe 103
10 PS2l oha 3: .VMIsl.edKy..SPM. e, 104
11. PS2l oha 4: VIsl.edky. . ..CONN. .., 110



Scenzznbamciobr 8z k T

Obr8zek 1: Model Orbitostriatg8ln2ch okruhT (
vzhledem k pS$S2m® dr8§ze (zmRny u OCD jsou ilu
vyjadSuj 2c2 mi excital n?2 (Raulsetd.i2014)l..n.2....s21gnal i z
Obr8§zek 2: Model afektivnz2 smy.l.Ky.... P.S28v z at o
Obr§zek 3: Zjednodugenl diagram shrnuj2c2 pS
bTt u OCD postigeny. Glut® boxy obsahuj?2 reg
okruhT. Modr ® boxy i ndikujsarinadgi8¢émy hadomXkao lud tu
exekutivn?2 okruh). B2l ® boxy obsahuj?2 dal g?2
vpravo spadaj? do afektivn2ho okr.uhu.,24vi z vI
Obr§zek 4: Model tS$2 s2t2. ... P.Se.n.z.at.a..z26Haghi g

e

Obr 8zek 5: EXx p e ii;iWhievashirg; Chchecldng; $1i hgamding; 8

SYIMIMIEBTIY ...ttt e e et e e et e et e e e e et e e n s e e e e e e e e ennee 52
Obr§zek 6: Matice designu pSevzata ze softwa
kontrast. V prvn2 sloupci dole jsou sviDtlejg

sloupci jsou zviraznhDny provokal nrakceb®saky; v e

ESI=IE BT T VR V00U Y - - Y- RO 54
Obrg8zek 7: -Wdeslteaktyu pom2agen® ANOVA. Podm2nky
obr 8z kmMég ut MN§ vasRing = Rdntaminace, CKc hec ki ng = obsesi vn?

ihoarding= kompuligymmeét hy omadidsgs.eSsy.60etri?.
Obr 8§zek 8: -Woslteaktyu pomigen® ANOVA (podm2nky
V= O S = O = O TP PPPPPUPRPRRR 6.1
Obr 8zek 9: hyperaktivovan® klastry u pacient
skl enDn®m mozku. Vpravo: madt.i.c.e..ex.p.erp2i ment §
Obr §zek 10: VI et..akt.i.v.ov.anl.ch..kl.ast.r6.

Obr8zek 11: Paci.ent...vs...ZK,..ef.ekt.. . PR..63

Obr 8zek 12: Dvoj 2 kontrast.... O.CD...v.s....... Z863 a ef e
Obr 8zek FBR<OBINC...o ettt 64

Obr 8zek FER<OBINC... ettt 64

Obr 8zek 15: PRE, p a.c.l.e.nt.i....p.r.ov.0.k.a.c.e..65s . N .
Obr8zek 16: Srovng8n2 velikost? efekt.JT66pr ovok
Obr 8zek-todRDl, BRObvVv. vs. neut. (lervenD jsou re
p ARV o = I s N =3 N O 67

8



Obr § z e k -todRED:I

mQ@Ilpokonektivita |1 C a prav® sens

[SJNE= o T =N o 1 S O TSP PP PPPPP 67

Obr 8z e k -todRDI, OOR @4. ZK, provokace: IAMY........coeviiiiiiiiiiiiiee e 68

Obr 8z ek -toROI proRoBECe, OCD VS. ZK......cooeeiiiiiiiiiie i eiieeee e 68

Obr 8§z ek -toRODILT Hyp&HKonektivita IAMY SPRE...........ccccccoiiiiiiiiiceeeee e 68

Ob r 8§ z:KRBI-toRDI: Hyperkonektivita rIMFG s thalamem a rLOC (provokace vs.

neutr 8l n2z podm2.nk.a.,..QCD..v.s.... ZKYoiiiiiiiieeeia, 69

Obr 8zek 23: hyprerk&8Mdaekltii vt it lai..HLP...... ZK..69ETf ekt
Obr 8zek 24: hyprerkE&8Mdaekltii ¥t it lal..HL$...... ZK..69ET ekt
Obr 8zek 25: Hypokonektivita RCC..a..PREGY kontr
Obr 8zek 26 Hypokonektivita PRE s PCC a hype
@5 PSPPSR 70
Obr8zek 27 Hypokonektivita r.QFEC..s..L.LLQC, kon
Obr 8zek 28: Hyperkonektivita PRE..s..LLAMY a s
Obr8zek 31: hyperaktivovan® klastry u pacien
vizualizace klastrT ve skl enDn®m mozkwu. Vpra
1 sloupec pSedstavuje bloky N, 2.oe$l oupec p
vilet jRA@hov |l i vbeh..kl.ast.rech ... 105

Obr 8zek 30: hyperaktivovan® klastry u pacien
vizualizace klastrT ve sklenDn®m mozkwu. Vpra
1. sloupec pSedstavuje bloky N, 2.oe$l oupec p
vilet jROhov | ivi.ch..kl.as.t.r.ech. ... 105

Obr §ziekhy3pler akti vovan® klastry u pacientT pS
vizualizace klastrT ve sklenDn®m mozkwu. Vpra
1. sloupec pSedstavuje bloky N, 2. $l oupec p
VIIROIvi ednot | i vi.ch..kl.as.t.r.e.cho .. 105

Obr §zek 32: KgadraolnRjkga.vwalclee.t....s.L.r.u.k 1106 .

Obr 8zek 33: Klastry hyperakti.va.c.e..u.[Ad@ci ent T
Obr §zek 34: Kl astry ihsyrpoewnaskn? vk speSiZ K,r opv o Kk

unc<0.001.

Obr 8zek 35: Kl astry hyp.e.r.ak@6 vace

Obr §zek 36: Kl astry ihsyrpoewmm&kn? veudas0.608S.i10%p,r opv o k
Obr8zek iBFasPR¥E konektivityObr8zek 38: Kl ast
Srovnsg8n?2 OWEkO.G0R....Z K. P 109
Obr 8§z e k T Rl&stry kdnektivity, pacienti: P VS, N........veiiiiiiiiiiiiceeiiiiieeeeeeees 110

9



Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob

8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z

8 z:

8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z

e k T @grécentrat gir@s, pacienti: P VS..N........oooiiiiiiiiie 111

e ki parla:viINPRmozel ek, Crus..l..a..2.,..paktlilent.i

e k 4 RKklastity koaektiaity, pacienti: P vsS. N..........ooovrviiiiiiiiieeeeeeeee, 112

ek i1439geOE€Cekt T (.p.ac.i.ent.i...P..\s...118)

ek 44: Kl astry konelkt..v.i.ty.. OFC,..18Baci ent
ek 45: AcCC, vIige..ef.ekt.T...pac.i.entlld: P vs
e k 1 4kléstry kén€k@vity, pacienti: P VS. No......cccooviiiiiiiieiiiiiieeeeee e, 114

ek 47: | AMY, kIl ast r.y..konelkt..v.i.t.yll5 paci e
ek 48: | AMY, vIge..ef.ekt.I....p.ac.i.edi6i: P v
e k 4 1DP, paciniit P VS. N 116

e k 5 0 :i klgstry &kondktivity npaciemtiaP vs. N........cccccooviviiiiiceacneennn 117

e k T5lastr kondktiity, pacienti: P vS. .N............ooriiiiiiiiieee e, 117

e k 5 Kastry kbRekti@ity, pacienti: P vS. N.........ccccoiiiiiiiiiiieeeiiiiie 118

e k T El&stry kdhekivity, pacienti: P vS. N........ooooiiiiiiiiiieeeiie 119

ek 54: PCC, v ge..ef.ekt. T....p.ac.i.entll9: P vs
ek 55: Talamus, kIl as.t.r.y..kaoanelk.t.i.M2lty, pa
ek 56: ACC, klastuiruy..konekit..v.i.t.y.,122paci en
&R, kl&sity konektivity, pacient VS. ZK.........cccooiiiiiiiiieenis 122

ek 58: nahoSe: talamus, p.ac.i.ent.il23vs. ZK
ek 59: NC, pa.c.i.ent...yvs...ZK., .. .R..vs24 N

ek 60: Klastry thal.amus...l..s.t.i.l].l2dvs. ZK
Kk adtry thal amus: | i st..l...V.S.... ZK25 ef ekt
«k ad2ry AMY: | i s.t.i.l.i..\Vv.s.... ZK....ef.alt W

ek 63: klastry .RRE....lL..s.L...|...vs..156K, efe
ek 64: klastry ..QEC...lL.i.s.t.i.|.i..vs.. 18K, efe
ek 65: klastry..LC...li.stil.i..vs..... 1%, W>N
¢lal @Bnus kl astry: .. .l..s.t.i.l. .. .V.S....... ZKJI27TP vs.
ek 67: talamus Kkl astruy....l.i.st.il.l...l1l3%s. ZK,
ek 68: klastry . . HLPR:.. . .li.st.i.l...vs...1Z/K, P v
ek 69: klastry OEC...kant.r.ol.o.S.i..\128. ZK,
&k az®@ry ACC: kont.r.o.l.aSi..\vs...ZK,.128f ekt C
ek 71: klastry ACC: ka.nt.r.ol.0.Si..M2. ZK,
ek 72: NP, Kont r.ol.o.Si..Vv.s...kont.r.d?2y, efe
ek 73: klastry NP...kaont.r.ol.0.Si..v.s30 ZK, e

10



Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob
Ob

8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z
8§z

o ® ® ® &o® d>® d @d® d® d Dd @
~ X X X X X X X X X X =®

7 4:
75:
76:
77
7 8:
79:
8 0:
81:
8 2:
8 3:
8 4:
85:

K
k
k
k

as

as

as

PFC

K
K
k
K
K
k
Kl

as

as

as

as

as

as

<

S

< K K K K K K 9 K <

11

K

NAc....kant.rol.0Si.. .\M30. ZK,

G.P.:..kant.r.ol.oSi...d3lekt P

t hal.amu.s....k.o.nt.r.oll3Si vs.
OFEC....k.on.t.r.a.l..0S.i...M31. ZK,

tor.y..kaont.r.ol.0Si..v.831 ZK, C

T.HA...k.ont.r.al.0Si..\M32. ZK,
T.HA...k.o.nt.r.a.l.0Si..M32. ZK,

.GP...kont.r.al.oSi..\v.933 ZK, P

amy.g.dal.a.:..kont.r.ollgSi vs.
OF C......l.i.s.t.i.).Q....v..s...13ont r ol
GR.....lL.i.s.t.i.).l...v.s..... K&Mntrol o
NP....l..s.t.i.}...V.s..... KKgbnt r ol o



Seznanpoo uigiizitalcich  zkr at ek

ACC Anterior CingulateCortex

AG Angular Gyrus

ALFF Amplitude Low-Frequency Fluctuations
AMY Amygdala

BAI Beck Anxiety Inventory

BOLD blood-oxygenleveldependant

C Checking

CEN CentralExecutive Network

CNS centr8ln2 nervov§ soustava
CSF Cerebro Spinal Fluid

DAN Dorsal Attention Network

dIPFC Dorsolateal Prefrontal Cortex
DMN Default Mode Network

EHI Edinburgh Handedness Inventory
FC Functionnal Connectivity

FWER Family-Wise Error Rate

FDR False Discovery Rate

FPN FrontoParietal Network

GLM General Linear Model

H Hoarding

HIP Hipokampus

IC Insular Cortex

ICA Independent Component Analysis
IFG Inferior Frontal Gyrus

IPC Inferior Parietal Cortex

LOC Lateral Occipital Cortex

MC Motor Cortex

MCC Middle Cingulate Cortex

12



MeFG
MFG
MKN-11
MNI
MOC
MOCSS
MSIT
MTG

NAc
NC
OoCD
OFC

PC
PCC
PRE
NP
ReHo

SFG
SN

SPM
STG
TFC
THA

Y-BOCS
ZK

Medial Frontal Gyrus

Middle Frontal Gyrus

Mezin8rodn? klld.gevitei kace nemoc?
Montreal Neurological Ingute

Middle Occipital Cortex

The MaudsleyObsessiveCompulsive Stimuli Set
Multi-Sourcelnterference ask

Middle Temporal Gyrus

Neutral

Nucleus Accumbens

Nucleus Caudatum

ObsedantniD kompul zi-€@mpulsipedDisde)ha ( Ob's
Orbitofrontal Cortex

Provocation

Parietal Cortex

Posterior Cingulate Cortex

Precuneus

Nucleus Putamen

Regional Homogenity

Symmetry

Superior Frontal Gyrus

Salient Network

Statistical Parametric Mapping

Superior Temporal Gyrus

Temporal Fusiform Cortex

Thalamus

Washing

Yale-Brown Obssessive Compulsive Scale

zdrav® kontroly

13



bwvo d

Ob s ede&mtmmpil zi vn? porucha je chronick® psych

repetitivnzmi vt2ravi mi mygl enkami, pocity
kompul zemi, cog jsou repetitivn2 mentz8l n2z |
Vol el em Yt |l umu Yz kosti plynouc? z obses?2. Tat
m§8 vIiznamnl dopad na kvalitu ¢givota D2kdynot | i

rychl ®muwuernodemidhrg@dzxdvacpachl eceit DaigSMie mognost
dotvgSet st8le diferencovawoljigklobr gneehapbd
poruchy.

Tato 9e§t@v 8§z dzeatparivl®y?2literaduryad ziazd r z h Palot n 2
experiment,j eho§ prost Sedni ct v 0@D.|ismer p Spogtupedpe d g e
vhl ed do aktu8l n2ho stavu pozn8n2 ohlednD ne
rozborst §vaj2c2ch model T§ rduitn & naoézek fokvol ncehk tsi2vti2t,y av
vinestl exiTstm¢eadchl 1 z st utddrii tza bdIptagr £ arkil sie
rTzn® experimdhagupe desigrey visledky zat?2m
konzistenceZd et ai | n2 reger §bylischomisby $ piSé & lodddpyad hedard
skutel nfTch pS2|in |i dejsdRakkilpclio ve@n dsoyfset neontayt pi uc k
mezineur 8§l n2 mz §kiosledbgtiy na r Tznl ch ajedngkmezii ment §
r oz dakiivgcidanimokz k ovli ch obl asto2n ek tsjoidndieiong. v | ej i

Praktick8 | 8st t®to pr8ce prezentuje vlila
paradi gmatu k mRSen2? neuron§ln2 odezvy u pa
kontrolami (ZK) C2l em ehylpcdet anelnn@ prozkoumat neur 8l
provokal n2 mi podn lktayp tay ®oo rmeezcthmaihti ,s mya K i Y& me :
ZK a zadr uh®, zda existuj?2 specifick® vzor ce
skupiny Ke zodpovhRzen?2p Diossp phuarkprovgkeciSyznkpyt omT vy u i
bl okov®h.o designu

T2mto pr&ce nab2z2 komplexn2emeohffedvinal ae!
t ® o pr8§ce pSinesou nov® poznatky do obl ast]
vizkpB2 ptag@ma@®peuti ck® i ntPekwanaone ,v tta®t ¢ eo @l &s
osviDtl 2?2 neur 81 n?2 mechani smy podtrhuj?2c? nej
kognitivn?2 dy®€CDngkop?2. kter® se s
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1. Olbcsuend koomip @ paruchan 2

Dl e 11. revi ze Mezi ndiasMdNii (IntkrhationalClassikcationeof Ne mo ¢
Diseases) jelmse d a nnt unt IkparucBa (Obsessive compulsive disord@dCD)me nt § 1 n 2
onemogcvnylknn?a | djyvmac 2d ruehy sy mgbsesemdn, u tak i§saspatey.
kompulzemi(WHOa, 2019)Ob s e s 2 se § omy@P e wk & popuy &tedi t neb
zpravi dlzazkoedinecrs® b s esfang2 odporj@nwvelig jpiom | la¢|
prost Sedni c Kompulzej keo nmzwnladiretnua lprzoovanivywodmad c
sc2lem kompenkoVatidedsn®nbesbastjea dstfggin®n 2crhio
pravidyak t enre@hus2 Dbl t nut nNv nakpTS\ag neinjnatk, .uJeddpti eclkny®
subj ekctzilvenm® T v§ zabr §myob jnelkjta kv@ I onteepnr cai v&dl Inp2o,
jeg by znamermaslta bgkjoRehhoo mol kioel r2nvalt ei m@igi ensnahhb t
dos8havpotrit u.SdpekisiostvlDdom nesmysl nost.i a bez
a snag? se mu whdjomdl eodwltagi nou PSd&!| &ay z
kompulz vn2 ho jchav @xxceskon2| myj hebohne@gashk &t £M§ a
kontrola dgabavypnulav gechny ed pdki $ exanikicdko@nod wéBlee v a
dosagen§ prostSednictv2m kompul zivn2ho chov§
opakujed e d n ® neemoxc adIind gisvot n2 pIUEWHOR, 20182 okol o 2

1.1. Klasifikace

Ohl edmm8§vn®ho zaSazen¥%p GoBaRoseipet a.u201OA |dlo e luidv
byla OCD obvykle Sazepasmhmedn? “dkbpe n®e pjmé ani
o ne mo czrvi) ng2gdrun? &dMKN-11 u ¢ | z afSad u k e d edo kabeBoRied
obsexiomp|l zsnmgaehviasej 2ePk bty ppewchk ® OCD sp
(Bartz & Hollander, 2006)Obsesivn fBompul z i v n 2 a Ssoyvijseegj 2xce& \WPPa
spolelnhD vyznaluj?2 repetitivn?2gnpadgjgd edcidk alma t
poruchment 8§l n2 ch, behavWBHag2019)8xcl eD@Dlowichp av Sé h

j e digmdrbbic k 8 p dhypacbdmdrieck o mpul zi vnpohuomadha?t ugov §

trichotilomanie por ucha | i ¢ ho v ®Ifactor t Referencea Disordesat i j i n ®
speci fi ckk® ropouislezsiiwm?l | i .Bodilvd spededcdh 246 jutcchzy r
spadalaOCD sk -ethF42do kategorime ur ot i c kT c h, stresovich a
'Nadg8l e bugoapgugtv®dtlT term2n obsedantnhD kompul zivn?
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(FAOF48)a sama mNDl a podkategorie: F42.0 pSevs§gnt
PSevg8gnhD nutkav®,| FAR. QnSmMR ge® ®r inUFdZB8A y P® my g |
obsedmant hdv ®aP4d.Obsteyd-ant RAv § piozhlederhka o8, ge
ICD-11by | a wi 20890 ae s k 8§ vrv2024pveskytye seklasifikace zZMKN-10 ve

vDt groNn8s rldli8nkdant n2ch

Ve vhDdeck®ekosom@hiettmsk jake tgpy obsedant

chovg§n?2 | z e nagvktdG@DeQnshe sjee gt Dk ompul ze se obvykl
ov ge mVKNilese doz m2 nDat®egori e Sad? rovnRDg jak fo
pSevs§gnhN obsesivn2zmi myglenkamipSeiv §rnjemmi nac?

kompul zi v\aBt giintau 8dtyudi 2 se shooprud zna nsd onu Vi I
kont r olvizpoSkapitatal.2, ni cm®ktle i unckhpry pl TkEmp glezi v n?2
h r o ma(idardidg syndrome) e p od st adymiidm (Redusd & all 2008ple

aktus8l MKN-Ileei ke mpul zi v nouzpbruchs®@&RISonu?v ijseethn c 2 ¢ h

kvTli absenci obs#&38%¥e kaTegpbemagidMak amikow! z i
OCD(DSM-V,2022)MKN-11 jegthR rozliguje tePys AbBal edc
tedytoh j ak jedinec nahl2¢g2 sv® zkugenost.i a n

jing, neg se mu nalwdrtvin?2f ag ah ladavigrotbSdp @ O&D tgd t
insighfi ; Taylor, 2011)J ako o zvl §gtn2 kat eBOCDsliassnd muv a
n8§st i(padynonset OCO) | 2 mg sney sd ?v ynk8lsetgu pv,odtmj .1 2dd ez al
puberty Vizkumy naznal uj 2?2 ,porughy kolujejviy\gegrei | m&v afgar
symptomT a vyskytuj 2?2 (blakatdnietat, 2ojll) r Tzn® komor b

Typ a zS§ymghomT sBej hasnbji?P yalem swdesd® gtkg?
(Yale-Brown Obsessive Compulsive Sca¥-BOCS) Jednd& sed i pwgl kogjl k o v
sjej2@g kpamadakl vrpSnaccio vin®lko st r u k t ypacienteaunr®@hwj er o z
z&®ynost sympt oMK on a kzpidetopygkigrouobsese a komputze n n N
dot yl| n®md&a&me&r,y , do jehok@ gdargiedgdes2ubj ektyi vn2 n
Vazkdied ahopnosti jedince obmdesn2mya kloaacendll 22 mj
nad svimi symResmyi mdt §z ekp NseeztahdjeknBommules e s 2
pSi | emg nikhdz§ chodnotit® § 4 Ob®@8Ygn® sy impxtormmn4 sympt
ana z 8kl adhD cwslul ?v &hedagksoag@8bdimal et al., 198¢Pauls et al.,

2014)
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1.2. Subtypy@CD

Obsese a kompulrzoe&k ®z shprerkujrzum r TznTch mygl ence
vpS2padh kagd®ho j ednot | i v®nhhtediskp akiagifikacet a . C
mul t i di meoruhooun §d n@d & g e me m Pk dsliyigipt o movIch kI
Me t a an adkd 2088 (Bloch et al., 2008)}anal yzuj 2c21 v Sdkdkyz ez 2
faktorovVvyhgzawalgoLs2ycghe n e r ofakerdy @CD|: HolsSsiesymetr?

asn2 soukdomeyl2zizvn?2 opakod ¥ § nu2s pjGBI& ap® 1l B strach

zkont aminace a kontpaHd wiizvon?a ni®ie gnuyidghldezn, kAN 8§ b o g €
agresivnaZsnpmvabykompel 2 ic¥ na24) ckbosnet kiowmd | zi vn?2
hr omadlkrt2er ® al avkKM-§lladSMVozzadSkjzienvo do zvl §gt n?

spektraWHOa, 2019)Ve d | e z mR addind E hj dn Jkeahaillg 2zt mbr uh T o
kompul mskaczano gnosti wbbagh€&sliede® tencdebnce se
pot Seba si vnyebuasvto8vlaet zap Ihtondh ot i t (Paulsei&l./2AI4M)® s oc i

Kont amiohsasenj eg pSedszicaV kjogro@stgump 2 5 mév 1 oh di me
paci eQCD,Typi cky zahrnujmopbesimianpB8enmbdbawui zf ek
onemocpnolkni?t, cel kov® f paitntekn& 8n en|2ihsol @zl nyen|aiieyhttdd np?
t2mto @dd&hemnazl w&®nigtAltizs, Wipl2ihiy), n djarcT4 MNj g2 c |
| epivich substanc?2, hmy znue | a sd al ¢v2ycpha ddarg L2 hc 2 czhv
potendhromnBami nedost alzprdeovisdIlysk ubdasmilil dokag 12i t
asociovanim, |jakozalsiodin Dre@tey yhdksdtardyt.dyegn 2| imet ¢
tak®zn® hygi eakok®erzi nt8kygye a sterikbasoegnt

se nelistlch objektT | dokongmcivythemgu B n?
zapovihRzenTclkontpt mbgstbali m2 pevleaeamujep2m nelist
vt Dchto jedinc2ch nechus§S, Yazkost , strach a

kv Toigrips el i gt MWiltams et a. P013)i t

Do sympt omoyWhet kil @ sd raus g dyBpssc\g jakd jp2 taSe b
p Se s,symstrieigp 0 S§ dk umi Itojv.n orsyts y ,b Ni§tn édn o ebhBincanloinh iv z :
projevy perfekcionismuDo t ®t o t k& t®engparsite8| hespr 8eh®Bo vy |
se nebo tak® tzv. Amagi ck® mygl enzhf, tj . ut k
zcela nesouvi sejrRapsaedrSypeadd dt ystHpBriSvsntNE neur o
tal ¥8¢ eige se jzeajb22 tmage@dldby sn2 il isnagéu s¥z |
jedinci trpercdzite8mio tt@fakney me Dr,u szpadrBosvdn§svvaat t
jinak organizovat objektsyubjekdkkudnhebdos§hamau

17



(Wiliams et al., 2013)P Sest oge cca 57 % pacientT trp2 nh
obsesemi symetrie a poS8&§dku, |jsou OMliarksem m§l
et al., 2013)

Zf enomenol ogi e ®Poy phlcekd i ¢slefeartohbtd subfypu OCD
je tzv. Apocictopipiegr@p lugsecsn®i pin ost i  vsenzdriegkbu e mo |
zpNtnokusvmRihredm2§fiént o de projevénn as @ g2 an® nli I8l n2 ®
zpNtnovazelhmre® gshybhkV cuhkkojnédimc Tpr om2ah azj &kcl2a djne
emoci on 8§l néd oddsaitgyn Sni®dMut , Je lylodes @dNamnmtgaewne
t ohot o p sneohdnisnouk @®VWkorespondujesb Dgn N uvagovani m mod
zahrnuj2c2m dysf Sukmerfeldh 20048 k n Avia pookgpétaiu §.8.9. 2

Obavy ze zranhRn2?2 ajkompseslympvomokdmtykzbraaalturjeem,
i ntrusi vnz2zmi my gl emn&mlhn 2 as epbSeekddslid b midgjbkhw  z

| ehkovigignbetrstarostnosti. TgpkchhmMn2pShktHady
aut a | iopsotnteancult 2z v pPreauts paméms§k | ehog dTs! ed
bl 2zk®bol Mveps2mnikek ®mh§ avn2 m zdrjog eme uwizukcohsatji
nej i stotval sdteldkdiddjeezdmr &2z .dl a zm2r RovE&na opak.
ubezpel ov&mem <s®, byd o t Sebmdtudd nadzn albeyr2o A«
Vedl e tmMxthltzoi vin@@ ch proj eepakov §neggtthDerumg2 Ky tsu
sbezpellnnoesjtr2TznNj g2 ch Abe opalkmoosatn® cmofidpl di it 2tz8 r
(Williams et al.,, 2013)NDkt er ® studi e nazmmhwuguz?2 forin® pr §v
kogni ti vn?2tawA fbYhzaes , myngal péSh. k p-a g iht © m)(Shafrgni ebah, fi
1996) Na rozd?z2| od mohdurone cbl cSibt yahe oae RdhaAh Bk
(Whiteside & Abramowitz, 2005)NNkt er ®y tvd k& umaznal uj 2 exXi st e
kontrolors®hawAuspoS8§d8§vac2hofiasmbht iy pko®Cfdromert n2 z k
et al., 2007)

Posl edn? katlgupuilkziobsecheepm@Rzavn&TnPsmyg!l enk:
rituwslkyo obsesemyglygé vk pSagbjodiensk®, nNgsil n®
povahy | zde se objevuje f enam®nntAimamdvwa&§@®hjo2 ey W
vysoced T | eayvintS® |, ge mohou m2t reg8l nl dgejchd, pro
potlalen2, cogjegakhb aep ezy anll nétiredd @Hakman21998)

ZdTvondeusnadn® identifikace kompul zivn2ch pro
kategorie®p Se v @&l s s i v nit (World pealth@rgatization, 2004V s ou |l asnost i
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vgak g zSgpm@PediNmobsesemt ak ®2 pod| ®hham2 dr (uthyT3n r i t
typicky ment 81 n¥ (kadawval® maj 2 z a p ucbsese Zn §rne®s pp. S 2 kkd napd
kontroly intruspeh?2cdfihvchygykesek spmause sebou
morality, neutralizace (tznna hr az e n 2 gpatnlich myglenek myg
modlitbou)| i nNjak8 forma kontr dilowd,nosxcpe2nge vd saysd maIr
| i hl ed8n2 ujWilgam$eat&l., 2013)o st at n2 c h)

Jiylge uvedenlch charakteristilpantTanm®l, chyesynmy
zd8nliv® rozd?2l nosti me mia g RN Dma ko, nmehn ic & BuU jr
pSekfyadS. pS2tomnosth wagivink @lodrsm@mihaz /A orvintiu
rTznT ch ,kocmpdulsze )bpodeobdogyietna patofyziol ogi

1.3. Etiologie apatofyziologie
OCD je poruchou 8 e | mi kompl exruadi et izeadndd$id2m® ad &@n nn&
pS2slmgnAd&lyuj 2, ¢ge OCD je multifaktori 8l n?2
senviroment §1Jn2ymiodf arkotkour y1 9 3wk as tudadiliatitpejgo u st a v
v znamazkionv faktorem a t o pzSe?j@E8®isha syn T m n(Fasltetap, e m
2014) jej 2§ mitawd D maedbloilfgedagni et al., 2011)OCD sl a s 1
n§stupem snea vryoszkdy?tdm §ed u @ 6 Bp pl Soesdteiveh2l mmpwe T a |

komor bt idké v Ismi poruchami ,sdperuphamnh?2 piozepona:
ADHD | poruha opozi |l n2dmd g¥ard o rvd va | gGellern2D06)Fytor u ¢ h a m
dva subtypy efi€ebcgreanzrndlckjilch | i epimap&tvickV ci

toovj ak®m vRku jedinc,ea skg seny@mpptact myn Dp rpoSj2 et vo2mn y
jedi @CDTs| asnl m n(Basld et . 2014y g g2 mauv eodinpdeg¢ mgs N
neimplikuegenet i ckou poMaret aaynzadb2HMNyng g2 vaj2c?2 da
st uddkem3F vzork\d vojvlyadtl Ty 8k ¢genedataikcke®vi roment §l n-
n N aekotogickou roli(Taylor, 2011) Ko n k r ®t ralBo4sO0e % efdenn ot ypi c k ®h o
vpS2padh geneticklwphS2fpaktlorv] ( @dtorprbl spBeab 2 ¢
epigeneti ck®Dvogclhaatnai swey ) Fsitdjeh®m wyprost Sed?
vobsedant nD kompg@ldmi®y miz imi k dravisehal,2@l4)d 2 | y

2Term2n familialita oznaluje skutelnost, ge choroba |j
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1.3.1.Genetiidick® studi e
Vposl edn2ch dvou deset ivliaatezsnt daiigl e lokalzazesr e d e n o

chr omosoms8I np2octhe nrcei gg8ilonreTmis ri zi kov 1 nzik oguermayj.2 S
mognwvbks$ kryitaui kov®ho gmomehu \pit & z id@ sh oDINA grarken
nach8zej2c2ho se ve specnigby k ® dddsvysokon s o m§ | |
pravdDpodobnporsTtkPDhdDdnen -z vy (a +wowwdd DVvgechl i
navrgenlch genT se vgak jednalo pouze 0o m2rn
Cog jsailaduv v T g e zm2nNDnT mi studi emi ukazuj?2c
enviroment §lPr2ochhDht ak ttoarkTR j i ¢ pSes 80 dosa
g e f(Pauls, 201Q) kter® se vesmiDs zamipySoutaanyat B a g g2
serotonergn2m a dopaminergn?2m sySSRPU, | ®|tbd
OCD (Goodman, McDougle, et al., 199@Foodman, Price, et al., 1990)by S Y%s pRNgn o st
| ® bND jegtnN neimplikNPlotéatkiomos®im&hkin2 ovH z mair
identifikov8&no jako prpo0OeMpadobmi oBspupewml sk
je pSedevg2m obl 49924 nkd® . ngeijen|EB@Fdbimuduj 2 c 2
gl ut am§t o v (Hanharetah, 2@0Pjento @ojevbyln § s | eduj nWddk oh i ke t§¢
r e pl i(kroold &tral., 2006)J e | jjelale@CD ko mp |l mwiInt2i ge mejgou por uc
pro ni stud,jegygenoads vaidmatifdns?taznl mopf e kE b m2
azm2nNn® vIimhley kbzerdtPadisetal.,2014posud probNhl o t ak
celogenomol’ ¢ s o cdlPastud?,2 kt eif @e glsoidj g2 pror eldetnitM D
ni gg2m viivemDka Inickbaylizycdos agen gteatui skt-idauk 12 cp
PTPRD proteifMattheisen et al., 201%Burton et al., 2021 ou It §stosi n f8osf at §
regul uj e baudifefehciadia ipT®tsynapti ck ®m diferensiacio r u p ¢
gl ut amat er.@n2monpaa/s?ycn gipesh2o deficit zpTUWembuj) e n:
etal.,2000) pSdeéeemgityrepaombt ipwEs oD (Jaafari et al., 2013)

1.32.Newr 8kin2)korel 8ty OCD

V roce 200havrhliSaxenaa Raudhe or et i ck1 modbbepladmmelzz oV o3y
poruchynej prve gGleoct&baggeh?2 cthr grmangll n Ghagbielk&o r t e x u

3V azebn ®GesetidLidkageStufliedj s o u z a principegneyn entai ck ®dy agpgl el n®ho di
nachromozomb | 2 zkdreh | i poSieino chi $mmogeretic®map/ alpkalizgjibte | 2
gerzPdpdwbhdnzkouman® znaky

‘“Studie kandid&8§tn2ch gekbumMmagkitold ake sBenhenkBeuai S}y pa
pSedem vytipovanlch genfaoped3i ¥nhahzkmggman®&chysi kon
Genome Wide Association Studies (GWASs) zkoumaj 2 bhg
asociovatsl anou poruchou. ZamRhBk)eosedby@i phyymarjedmyg.
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Rauch, 200Q)podl e nNDhog maypyti bamBl nv¥yoghoglhiegq en mc
vmozkov®m kmeni a spin8ln? m2ge, ale tak® d?2k
vk TSe. Tentndg sraedelMatawdartiks $riatdtalamik or t i k §1 n2 ( CS
zkr Sc@@pidkost rifiat Bbnbist of meb8Aromté-sit r i fanbdelDA>

(Saxena & Rauch, 2000)

CSTCmode(Obr 82jedk zal ogen na hypot®ze nerovno\
dr §hPluel em pS2m® dr §hyi tj@ Kkeoxrcoik@ vlab®tasDi ot
or bi t of rkartext 8rbitoféoritab cortex, OFCr p Se d n 2 (aoteriar cingglar | a
cortex, ACC)PSedpokl| §d§ se, g evede kvcyi kt cancemh 4ttI& hlt ion nook
Excitovan® kdo8rloev ®g | oubtlaansattier gn D (ehxlca videld 2 nun e u
caudatum, NC, a mleusaccumbens, NAG) kt er ® vyGABAaj gng&ghni dol| gt
pallidus interna (GPi) aubstantia nigra (Si\ . T2m se sni g(diginbibuie)n hi bi |
pSichgtzR¢ K tc 8 dooHalhnays t I@ takea d Bxcitujepref r onk Bibm 2e | e m
nepS2m@® Kt&h§ vedle OFC obsahuje tak® dorso
(Saxenaetal., 1999),e p S?2 nreguloval at@shroe excitactGPi a SNr yyggég ve
m2 Se i nhi bi wedeknhibigiz a mU@h @ ok s uedkemi | en2 rovnc
ve prosphRchps$i obavEd k SHsgbejzepe| 2 | thagNehgr ® | s
OFC zprost|Selkpv@8mygledkem mTge blt pSetrv§gyv
vn2 man®,oklkrogggre?2 polkifsdlleee muosbaber® inhibil n?2
neust8l ® opakov§gn? |l innosti, ma j.2Totd tzvz a c 2|
kompul zi vn?2 dcohloavs8n® Wleedvel  k o] se2kldemmgzu Maicihwiv8meé | e
pSi kagd®m dal g2m preskypt pSdm§esle §ha sama o
zpNDt nov az e(Paniget ., AYIU)k a

A) Normdilni funkee B) OCD
(d_l" OFC and ACC . (i'_" . OFC and ACC
Strigtum [*e=sessssssn | CiPe Strigtum [*e=rensssnas | LiPe
t njNY I - '
RN H bSLINN _:
' RN} KI '
Thalamus } ------- GPi and SN | s—— 5TH Thalamus | f=======- GPi and SNr | s 5TN

Obr 8zMd&d e | Orbitostria.g§D@DcheokyuhT[| ée8TChvnovsha
OCD jsou ilustrovg8ny viraznBj g2 mi spojnicemPaulyetal.a d <
2014)
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Kortikostrim$eed nttladnespe ¢ Is mNr otdeact rnefdtjgge? k T
Podporuj 2 i €] mj . [ studi e vyug2vaj2c? a
optogeneticklich a chendoegenedi ¢ kT mohgn® e dtersit o

prost Sednictv2m umRle navigen® stimulace ink
zda u zv?2Sat doch§z?Rakch& Radengn,2013yipvors2lcediou®h ov § n
de k8&dh Itvylak navrgeny i dal g2 modely, zdTrazRL
rol i ventromedi 81 n2 prefrontg8ln2 kTry (VMPF
(Agarwal et al., 2013), amygdaloor t i k8l n2ch okruhT (Milad &
2014) a dalg?2ch struktur. Zat2mco CSTC mode
schopnosti seberegul ace a behavior 8l n? i nhi

faktorT, naps§. naragéone®hechygmnaen2t tAfeat

Rauch, 2012b), vygg? m2ru Yazkost.i a negativn
2021) i kognitivn?2 rigidity a narugen? inhi
al., 2015).

1.3.3.VIvw oojicli mordned kTelime@CGD8 | n2 ch korel §t

V t®t o | 8sti pr8ce se chci nej prmoea ev ITrmg v Kitt et
byly navr geny,raviewsa §rkd taadddn asltTuadipr ovedenl ch v
let.od uveden? model pSESHRaAxmpli ky| avilz 3.2 Ne
OCD).Samotsn®@di e, raevieavgheatl d iobgbeByevd al g2 klaPsttiol e,
232Regerge metaanall z

6Jedn8§ se ¢ emetumbyyRuj 2 prostSednictv2m svRtla nebo sp
konkr ®t nz2 neurony
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Do pTvodn2ho modelu (Saxena et al : 199E¢€

OFC Hipokampus

byly zanedl ouho zZ ak o mg=—p ace | bimtrdeng obl as

Il i mbi ck®ho syst ®mu, k ampus

bazol ater 8l n2 amygdal a, ——— hathD pr
+ Sy U Sthafuyf N

OFC a hraj?2 dTl egi tou nzch s

percepci psmoet @Phil I2i0 ( : redl

model tzv. af(@kkrt82venkkher 'iSYﬁNJfYN L

rol i mj . tak® u Huntin: (Lawr

al., 1998 Menzies et al., 2008

LaraMenziesaj ekjc?l eglov ®u | i aSRAZR2NIt ty
poznatky Zeujetcaeda & u nzkal r
struktMRI"'84 n20CD vyugzva‘ l
experiment8l n2ch paradinrnmat a altaalizogyvall

Obr 82Mkdel afekPbewnz2

dosavadn2 model af ekt i ' (Menziesetal, 2008). y potyv
funkl| n2 i struktur 8l nz abnormality v r 8mci
zmNny v dal g2ch korovlich oblastech: v | FC, d

(PC) a tak® v acsmlrebvaldw.v aMe n zsite8svaj 2 c?2 model
hl avnhD pariet 8l n2 kortex (obl ast asociovano
pamRNt?2 (Culham & Kanwisher, RIO®MJ a8 man)wil PiFcC?
spolelnhN utv§g§Sej 2c? -sttzvi.a tsdayrhzkou adteefrignl onvza nporue f
al., 1986)(Obr 83.e kKkromhD dlI PFC se na sympiloemechnO€Di
front 8l n?2 gyrus a ventrolater 8l n2 PFC, kter

reorientaci pozornos{Menzies et al., 2008)

VT zkupno svl elétechz d| al z ovh?l ceednRuid vtaitdi menzi on§1l n?2
OCD, cog mhDloomjevzaddifgh®deki ol egmpk®zi aheéeh

Struktur 8l nz MRbrpamé&er dokbkmP2a negmb tzy, e kit ege®RA® a b2 | ®
asodiyujoz mrelumryg | sotp pydhsipeaich ¢ h
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Supramarginal/&ngular | Anterior Hippocampus Basolateral
Gyri {Parietal) 1] Cingulate Amygdala
VLPFC &

J:—] >

 p— 2 70}
* J/— \L ff.f 3 ui .
[ Posterior Parietal | DLPFC [, ; ! — ofc |

: Y=t x
5TN| gi [ 1n.-'En'ntralS.1ria1un'| ]
Y 1-4 C: L] -
Substantia Nigra | Globus Pallidus Internus | S| | Ventral Pallidum |
|
I' ¥ ._: L ]
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Obr 8 eljednodugenl diagram shrnuj2c?2 pSedpokl 84
boxy obsahuj2 regiony tradilnhl zalleRovan® do vg
prefrontos t r i at 8l n2ho okruhu (tzv. exekutivn?z okruh).
OCD (b2l ® vprfaewka isvmadha] 2@ &deov taa t ovizz Mehgeées et al

hr omaad Jneeho n8sl edn® o dd&MHMENN1A (Aroed al.,r200€)i Srwy cAQCD
etal.,20200Ro z I i | nost di me rbzy2l an g ing® annFoldnbpék afigRio v n |
studi 2ch analyzujaZ m2edhn zwll gemow vd Bmiki in2T Xoine
obl ast 2 | (Mataixetat, 2004 RBhiligs ethl., 20avindran etal.,2020) al e t ak G
n a pv$ .§ nooifometrick c dn a (vdnzerHeuvel et al., 2009P o d r odem ®j € z Tm
alterace aktivity a podkapaoleRe (yért e bmateanen aIRinod v

1.34.Fuuinokibonk2iviok on8cenkiitvdh vl @ihuO@d z k ov T ¢
Vposl edn? dobnD je OCD st8§le v2ce poj2?m8na |

porucha aktivace diskr®tn2cikpmpattdvizhmi bbbl aa
CSTC model u, ale visledky studi?2 zamhRDSuj2cz2c
konzistentn?2 a sp2ge se na z8kladn morfometr
ge mdazkilg2 |l ovimi strukturami bude i alterovan
v2ce zpochybR®&wdtupsonulsd urddD 2s zamPDSujozsBhh T s
mozkovlich s2tmr§s tzteg em® nrao disékon, LOIZPY s 2t 2

Aby byl y neodberypuwe detne@ § Se pr T z lokalizavlxj ¢ 2 , t
nNkter®vmédzxzh8§h!| T chs 2mo2z kroeviTecvhant nas ¢ I whjasiidl e d i s k
jejichroli. Studi um vel kT alids kanektprkika yCormértorsidsin8 p Tvod
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ug v 19. stolet2, kdy P. Broca a C. Wernicke
poj menovans§. Jednal o se o prvn? objev mozko
bl 2gekepj sou v odlignich | 8stech tempor8ln2ho
pSesto byly podstatou jedn® kognitivn2 funk:
funkln2 mozkov® s2tRhR. Z t®to perspekmivy p¢

kompli kovanou s2S propojenidhawrurohfodawmzp
vyug2vaj2c2ho koncepty mozkovich s2t2 je, g
i dentifikovat funkci dan® mozkov® oblasti, nm
propojit s funkc?2 nnRISEIcirdcur gsm@Hmivdn etnl] 2018) ob | as

S nNg§stupem neurozobrazovac?2ch met od by
zodpovRDdnich za dbiam®RckogmMNiatitwWwn2nej vygg?2 Yr o
sedm hlavn2ch s2t2: sensorimotorickl Syst®n
exekutivy Central Executive NetworkCEN), klidovg s 2 (Sefault Mode NetworkDMN),
sal i erSalieantNesvdrkS N) a dor z §| mérsalsAtteftiopNetvarkDAN) st i (
(teoreticky by bylo mogn® rozl i gad.NWso&i§lasov D v ?2
s OCD n§s budou zaj2?mat pSedevg2m tyto tSi

Kl i dovi8INXkj2eS s(2S regionT, kter§ je aktivov
(restingstat§ , al e pSedevg2m pSi kogAdbviiakoSje h pr o
bl oudDn(hindwgnsdririg)seber ef eren|l n2 proevésapgitnvymawvaoyv
pSedstavovgn2?2 si vlastn?2 budoucnosti nebo p¢
al., 2010) Typickypakb T @ akt i vovang§ pSi %kolech, pSi ni
kdy je aktivewtam$l m2aoppaejkiuc¢h vakt is¢iSty jsou -
podm2nek antikorelovan®, a jelikog jedna z
kontroln2mi s2tDmi ( Gaedlodeim | ett ®alm2r y2 @k4) v nE
al ., 2012), jelpadgNDdemholagupeesech (Raichl
wst Sedn?2 roli v koordinaci dal g2ch s2t?2 anga
nejv2ce komunikuje s vizu8ln2 s2t2, s jazyko

(Withet al ., 2011) a s |limbickIlm syst®mem (zpr

Centr8ln2 exekjgspolnglrmhEsop EENpzEd mév Bdn §
za rozhodov§&n?2 aa ovbylk odnoShvr Sonna-posgkivet nefovBke(Menany . t a ¢
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z

2019f. CENse angaguje v procesech, jako je pSem

pamns, kontrolovan® zpracovsg8§n? informac? ( Dc
danlfch pravidel ( Menon, 2011) , zvagov§gn? mn
(Kroge et al ., 2002; Vincent et al., 2008), or
preferenc?2 (Koechlin, 2007) , posil ovg8§n2 vizl
flexibiln? pSep2ngn? me z i vzor ci? nfiunsk? tn3rio
z8vislosti naipepm®d8&n@Pmdlieol oho, zda se | e
Yak o | nebo o Ykol novl (Zanto & Gazzaley, 201

Salientnj2e s2BdpgBNP)dng za filtraci intern?

a monitoruje interakanezi DMN aCENi p Sedpo k| §d§ se, ¢ge SN vys?
signgly, kCBNr apydnprajttSedko’aalz&rbogm®Ritigenbd
DMN pSi det ekci vi znamn®h oi f(usnagluij een ttne2dhyo )j aekxol
nebo Amogidhv 28 pe mn ® (Memonp28ltl)i viz© b r §4 Rrkktury SN a

DMN by mé&buyaktistdur anti kor el aci a nakoli k tomu
narugena pozaoaNhko $iklod ewihk  Fo&Neve aspgj 00D 59 .|
Si gnl&8lIlmbi ck ®h

(1 Senzorich

Default Mode Network Salience Network
< Switching
Zpracov§n Integrace

se;or i ckTc
emo| n2ch
kognitiwvn

e

i nfor mac?2
samotni cH
ostatn?2ch

Exekuti vn
pracovn?

T

/J'\ y
Obr 8 emModel tS2 s2t2, PSevzato z Haghig

SNomenkl atura s2thD zodpovRdn® za rozhodov8&8§n2 a vykong§
| | 8 (Wittietal.,2021) CEN a FPN jsou |l abely oznaluj2c2 |Jasto ve

identifikovali 9tbpbébfickyakupduzeh |nSsSkent urjo?zcl2ingitteexl
budemeoperovat® z nal en2 m oGkzdmkKk ® g € o SBrassler § Mekoa, 2010; Menon, 2011)
°Tomutoa dal g2m neuropsychologickim pojmTm jako exekutiyv

n8sl eduj 2 cNeurgpsych&lagipki® ocaleap skt gnt nN kompul zi vn2 poruchy
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syst®mem taky hraje roli ve zpracpe8mktbuobe
vreakcing ak ®k ol i v o hr:o gneSnz2e vh cAsead si tegh@ ynt2oimu, Qge | ¢
ne eagaj PoCENYI| z@dna®koktil e sp2ge v z8vislosti

(pocituvT znamnoadt, Pddm®t kognitivn2, emoln2 neb
2007) J e 2 moder 8t orsa®, rrogtheodspel 2wnm& kol i Kk bude
AniftsSmangly, |jdkolziddheub e maepeiacio vgjireN ijreak el at
novim obbddyvemtnesj agjist®, ge jej? dysfunkce
ment 81 n2ch 0 n ¢ sthizomeNig p a t(MRODP)D a topr 8¢ N dTvodu

neadekv8tn2ho pSep2mBijy2p | mMeai 2 @dgued®BN¢c @t 1 n
kogni t i vyn(@ddirk 8015).dak CEN, tak SN jsou pSezd2vgny
Networksa d8v8ny do souvislosti s exekWCENmwWS2 mi f
v tomto ohl edu v2ce (Qole& $chneidet, HO7d Dicfnond,12018) ne g S

StrulnnD | ze tento exkurz do mozkovlich s2°

uspoS8§ds&n t2m zpTsobem, aby podporoval kK omp e

pozornost.i zamBllen®avhDmi( SNktaer ® zodpov2daj
myglenkov® procesy (DMN) (Fox et al., 2005;
Al terace funk|ln2 konektivity v r8mci rozs

Rozdz21ly v koCGENaSNjwiotuld pw vragmoovi8ny za sympt omy
onemocnin?2 ( Fan, Zhong, Gan, et al ., 2017;
naznaluj2c?2 jejich viznam (De Wit et al ., 20
2015). Jalu v i dvprBe gt 2, rok@ENUOCDnenat 2 mz%ej m® a exi st uj
dok!l §jdkg je P genou (Del Cas al e kenektivaul(Engetd&.016) ,
2015)7 a pravdhDpodobnkntkak®t m 8mi £ p aai neanrt BBJ enr?2n
konektivity CBENbiyooT i bDMMEraretovs8no jako naru
sebereferenl| n? mi procesy ( DMIEN ,a cnopgncigrel or i
podstatou symptomatologie OCD (E. R. Stern et al.,, 2@12)n Dco konzi st entnij
byla dyskonektivitY SNso b | a st mi ostjae n2kcyhl ad viorut esr2Pgr2et ov §
jej? moder al n2CEN(0G ¢éer sneelz ie tB.N8Nen at al.,2@.8).8 ; Y.

YObedryS konektivita (Gener al Dysconnectivity) znamen§,
specifikiag@ggdmmbDrwmi gg2. PSedpona Adysid z Seltiny znal 2
Adisfi z |l atiny znal 2 edyoodyinem pao hypekdngktivkud i sk onekti vitaf |
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1.4. Neuropsychologk ®:ka erp:& & d g ntin D pockkompul zi vn:

SOCD se poj2? Sada wsempbjpaya heoxhepk§u tcikvincch dy s f
zhorgen8 inhibilnganipto2z,oophast py¥ obl &®my svige
nNDkterT m skogmitTimen2 §e mgihchidtdsd PrakPn e p Sedst av uj
vyl er p §v ajrucr2o pdseysckhr cchaoakiaristikOCrsymptomatiky al e j edn §
o ty, rkiDjead® phezre me p T § brykSm t

Jedn2m znevpopkVchol ouOCDjkitvd Wik defui @i my gl en
(Thoughti action fusion). T al vi§ k | faadrnray : 1) kmer §p 8oV B I§e v?2

ge myglenka na g¢gpatnl l i n j@r asvdel)m|mdld ogbpnaot snt 8n
pSesviNd|en2, ge intrusivn?2 myglenka zvyguje
stane (nap$S., ¢e(Rachendn, 1983Pemm I ®Femykg lasmry a | |

souwalBAoOr akfvtomas n2 gen2? m obj emu ¢gdRRE)ahmakP ¢ ey
s n2 §konektivityt ®t o akbelga sotniy szodpov?@aptilleFOmesp.za i nl
sabnormg8l n2 aktivac?2 DMMaSNFajelowaktalm2020k ovi ch s2

Schopnosta z h 0 d o vythologideo vz nal| n® mgomgmepx eeklurtTi w& 2s
funkce, c o @r jmé n zkaosg rSietgiuy re2s dpurva tseesj W c®mst ovanl m
danl,pkc8hové&n2mrolSlegmPkenydse mezi Aexekutivn
kognitivneéojkeondalog2a poj em zast Se gpusjy2cch?o | nenga hecok
ry,ssTel ev a hlediska cymptamatiky OCDlednou ze x per i ment §T ah tes:
e x e k u tfiumnijkadpnosp Si zpTsobit sv@abzuidbuRtdMNE edarBSn 2
lzdosup n Tmmét aawnwyp [ zgpdientiSOCDA %l oh§ch zamhRSenT ch
funkce vykazmg §dznrl greemak c 2(, A pvey tsrew aepr @atst 2i goen & S k
vyug2vsgn2m zpRhRtn® v az b@lleyketap, 3002Me7 testy schapriostis e  z m
i mpl ementovat vizipddcpnimOChay lbalzoj §2 yviiel pd8gdit
napS. Wisconsins&botiesws k8% d ®mnm= kdnes &t ® gt eSsatd 2
kat egor i esetshdteigu vi z vad Slter)at egi ¢ ®hebal.,p2018)n ov §n 2
Zm2 ndadho@osf sou asdainkwcBny o$r omott&IgmPo kTrdyal g2 ch
prefrontapBednk i, Hoiungu!l al . , 201 2; Rotge et a
Zaj 2mavolséRzmten NDngilecch¥s2 byl o ovhNSit spr&§vnou f
na OCD |l ze nahl2get rovnhDg jako na z8vislost

11y2 ¢ gowakGambling Task (Brevers et al., 2013yice kWi sconsi nsk ®mu (Gastt&u t S2 d Nn?2
Berg, 1993)
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na z8kladhD jeho tl u¥hiw®htoi efaktak® zptedem §
znal n® m2ry zoSrvhiistl o§f rrmoan t $dl né?larthiovaelj v ad eechh s e d
skorti kostriat 8l nBkng znmeoldoe Iseem Q)CeD t at 0o koncept L
pSedevg2m kvTli niggaimkeivat® oabek8uSnacodn
zt ypickTch projevT narugen?2 syst®mu odmRny,

l init prosp(geesdtalr2a®¥Ihodnut ?

Dalegx2e k ut i v nn22 gf upnakcci2e,n tu vykazuj2 horg2 vIi
schopnose f e k pi € n @anddarHeuveletal.,2005) Tu j e mogw®l best ov.
Londl nd’%kHorwig vislte@®tiky WICDz e ksorzejleonvoaul yf rsont c
reaktivitdRFCalGam®wa ge nonuo zakkatvilvciht ooub| ast 2, po
dTIl edpmb ®i por i akygr &ti kkoocdhaubou pamRS, jako je ACC
jejichg hyperaktivita byla interpretovan8g j a

Jak ji¢g bylo Seleno, kognitivn2 flexibildi
kognitivn2ch aspektT, kter® nboahlogl® ma treesrmuwsv2at
rysem kognitivn2z flexibility je schopnost Ap
dok§8zat modifi kovat nRAaki s IBetBsHftngddli 8 mec ,doa
dvou kategor in2:mgilps gabfiehkut ilvans2u, pvr o mNDRuUj e st i mi
a 2) pozornostnz2, kde cééomPhmk| pr OmMOREj et da
(Menzies et al., 2008) Zej m®nap sxdhrompmotsrn 2 hooe pSk&s alst@aven:
pacientT narugpng, cjakvarylpdhvstuwedi 2 v-yug?2va
Dimensional/ExtreDimensional set shifting tagVATKINS et al., 2005 Chamberlain et al.,

2006) Dal g2m vyug?2vtestkcestf . OmezemsSj schepnost pSe
ch8p8na jako projev nedostatku f 1l erxampatliittiyvm
povahou pS?Menzekd alOZDOB)St udi e zahrnuj2c2 zm2nh
nazaovayl] ge tento aspekt kogmirtzioyum% errig8dindi tay vs
prefront 8l negkd®nguj n§g dESE moder(bldmpsnite t&Omwen, v
2006)c 0§ byl o | edrevizidos apademoBteft ik kT ch model T S
a RauchgMenzies et al., 20080 b r 83.e k

| nhibiln2se&omaziod®uschopnost potlalit p§Si
reakci . I nhi bi ci neuropsychologov® vDtginou

“Pr o v2ce YozeThe Tomer of Londowiz (Van Den Heuvel et al., 2003)
BATr-mma Ki ngj et apsokpis §(hakzanis@tmlS 2005y
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obvykl ® behaviorg8ln2 reakce jako nap$S. i mpul
pozastavit reakci vyvolanou na z8kladhR neodb
prost Sedni-gd v#imedGgw/ok@ c2 St op. sKagaqmilt itvers2t ui nt
mNS2 nep3formd St ridddoosvaay aders2tcuh, syadu2 @Dy pehv §
doch8z2 k nari uwde ohtlolg(Elamberday pt Rl., 20063 to dokonce i u

jejich pS2buznT(€hamberlaiv et 2lh 200784 u p 0 Brd*zlh ooddo v ac 2 ¢
funkgdk nejsou vI sl etdeksyt epcahc iiennhtiToisl n®@CIXK omnt r o
Zmet aan&hinfetzaly, 2014y yp| T pSessee gl j@aDob¢ Evsje naru

inhibice, nepanuje @ Dmat 2 m vgeobecn8 shoda. NRDkter ® st
vi sl etdksyt w i nhibiln2 kontroly u (KDkoi@ane&.upi ny
2004f8. VpS2padhN Stop signal testu j sou NDvgak \

signi fi kwpnotrnov nh§onr2g 2sle EWp I§vw® meviaraetsah 2023) z y
atodokonceip S2padhN pS2buznilch pr vn?2zhhoo rsptebigen N, ¢ ¢
odpovDiDdi mo hl a b1 (Chanbellanfetah, a0%; Menzies € &1.p2008)

Hor g2 vikolgemdky vn2ch testech | stowpdfawnkoc 2d
OFC, ktdflMf8|l eekem Hygpe8f ohhk oe snucluesaaudaiumNE)e ] m®n a
(Menzies etal.,, 2008 t o rhd amx&KI adnN v T zkuTgh akmie rt®e sstow;]
i nhi bi ci prov§gdnj 2 (Bloch etralg 2008h Eng et al.y 20152Hormé Sle n 2
2003) Uy od sl aPhPheap&mpGdgem je OFC povagovéE
z hlediska rozhodoW&lom2 1993mo St epof) palkmoedyt e
kortexyj e OFC nejaktivnDj g2 ve chva2nl® csh,t ukadcyi mrzea
tj. situajysed ni@anby h2uzad jlkov&m®muzZza takovlich pod
koreluje typickys akovi m Segen?2m situace, kte(Eldt bude 1
etal, 20000 Lze tedy S2ci,prgEzposhizl ovFaC 2jceh hploadvn? [h
aktzepdp@ia zmNnN naul en®ho chovg&n2 n@aws§kl adr

4V Go/NoGo Yl oze m8§& proband za WWkopodaolRhgj¢papBejnarbage
t Seba stisknut2m tlal2tka, -Goy jpnoad njetdun o(hnoa ppSS e d etnv esrtcaen o
ReakcenaN@Go sti mul je hboyvajgegam$Si gsp2echycel kov®mu sk-ru n
Ve Stop signal testu mus?2 proband co nejrychleji rea
tzv. stop signg&lpotMN&Pest {aumigopsigha kactiortink.c

Ve StroopovhD testu m§& proband za ¥%kol jmenovat co ne
ng8zev HQJerdnyo.m kKol e testu jsou n8zvy barevtzva barvy i nkc¢
Stroopovh efektu, kdyhos @niainmuilcuknlisugd bpsr achbmagnsdzuo 88 ar e v n ®h o

2

“pS2purhmg sdotylnl sd212 pSiblignn 50 % genT: rodile,
BpDTvodem mhgeé SmRtzofimkaf ®dcizv na r otesteéhl nNsampsSk. arme av 1 z y

(Leopold & Backenstrass, 2015) vyplTvsg, ¢ge kontrol oSi
kontrolu, lh§rdv $m?2 nae g a@dys tmolhil oi ng&® NZK s v aitpcait rwmiNs | ed

z8vinmejpr ocentu kontrolorT ve vzorku)
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etal, 2014)Zt oho dTvodu d8vs§8§ smysl|l Kinhdtbitlwmtto komlt
jelikog potlalen2 naulenlTch vzorcT chovgn2 (
nov® reakce. Neg8douc?2 pos2len2 nDhDksoaladh ch r e
spSedpokl| §danou hy pGSTG modek(Pauls gt 8.22001@) dr §hy v

Dadkgat egori 2 Ykol T vyget Suj 2c?iotdrferdnaegni ti v

fad2 se mezi nN ji ¢ Fankermsh | SS& nestl depolzv.v2tcest ,
zdr oj ovTi i nt(MuitifSeurce InterierénceTks&)Tyt o %koly obvykl e
pSedk!| §d&n2 konfliktn2ch nebo rugivich podnD
se vDnovat relevantn?2m informac?2?m a potl alit

Existuje jegth cel§8 Sada t leesliskd sympogatikytOCH, n 2 ¢ h
nicm®&nN pro Yl ely t®to pr8§ce postal? tento s

1.5 L@lebn® LPE? stupy Kk

JednAden abvykl ejg2chl Rb B bpasbybchlj gtoesrt augpelu tvi c k § r
kogni-bélwaWwi or §|aliesKBT?2Tapbeterapie iddntifikagg2 zpr
kognitivn2ch | i jbesguspojenpgs I8V mj2ermh |vizoudrTgov §n2 m
Kogni-helwawi or 81 n2 tetragi @cevzeygdowa @Esychotere
kognitivn2 a behavior 8§l n?2 nmnerjasgtodeal Bghawiaor §
principuu | en?2 ( mnophngipfle peghbhot a2 ho | i k),\aesd @k®nho p
kpromRnhD MeémdivEnyto i mp &v. metodave s tpeaseeS? ev en c 2

o d p o (Exposure with Response PreventionERP) (Olatunji et al., 2008) kt er 8 s e
suspNchem vyuWt2ongt d puS2QDupu nejpmcy & ntt @ma B it
poSad? podnDtT podl e ptachentpakowzmizuj %zk dg
postupniD podnDtTm vystavov§8n, odt @&teg pfS§jiat e
prob2hg8epodpkeyt Bdiapeut pacienta rviytakh8i&egaby r
za danlch pd®Phamkidrndk puzxdmr¥zkonetzivi E@me jpedn §n 2
S i umyj e r uocpel)t,o vano®c hkBozrRtr akki feeciopakov8n dokud
vdTs | edku (Mkapat al.u281&)By |l y testov8ny i jin® psyc

YFlankertask nazT vanTi pto®§ emhroi kesedrb p d @tikselr & Eriksen, 1974)

22Si mo n T ¥J. Re $irmok & Berbaum, 1990)

2AMSITjet est, kterT kombinuje principy vyugit@zve tSech
(Bush et al., 2003)

22 Cognitivebehavioral therapy, CBT.
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jako nap$S. terapie®zabojteair§a miae?AgepiSjil KB pa sz §
SERPsez at 2 m juklka un e éMamazit at al. n2020)g 2

Met aannaeluirz8al n2ch pr edi(kPtiec®iTe 241 e nmabkit Tz K@ T
Yaz kost n® npeojreunc h@CD) uk 8z &bpaPDc e vigBagtlack t or e m
voblastechangagovaal ca@n wi a interocepci, t . reg
Konkr®tmRDo interioaipbedmgoiy8bubuggpsluehabi za
budouc?2ho averziweddhieik Ok £ 8 ®@dulo8sSEia, 2ADPa
odorzomedi 8§l n2 @redbrpdtBInpSedndeygi pracesy i me | 2
relevantn2mi pro patol ogi ckou ¥z Kk oleotg njia ki ovni2n
monitoring, vl etan D brseguldeonro{Elgugar et al.h2p1y; Schienle
et al., 2010), pSilemg jak AlC,izmBRoWAICE sVRlxiee rddceu?| !
konektivithD uvedenT c2R23 KBTI sERRrPe f uindjas j 8 e lsd reg n i
vpS2padh vgech subtypg?2 pOOBs ERY, pb$ &hamhs§ v
strachowou | i vupkolsda,nkj ako je tomu NaappSS. |sitsrtiic/mf r
zkont ami nace v gak |snpRard 2pw& i htlua vordip owr KB T khtTeSel j
| ®| i (MeKhyrefial., 2015)Tytoo d | | g@fosk i i wiatp!® 2I| ® pstpgetiOEP Te m
jsoudal gpad n Dt T pro hlubg? a diferencovanhj g?2

Ne j r o z g fSeernnig kg?t enrpap?esmtk@DKelapl i kace sel ekt
inhibitorT zpRtnTch vychyt §v aV. TSSRisgSeledaiter ans m
Serotonin Reuptake InhibitorsNej ug2 vannhDj g2 mi SSRI's jsou cl
sertralin Nem®t aanal Tzy ukg§zaly, ge statisticky
kombinace farmakoterapie a psychoteraf@emanelli et al., 2014) j i n® vgak ten
nepotvrdily( ¥st et (&bt , e2a®)ho 2q¥e®)Xu se i nads8l e
substance a t o ph3eddevsgk?am jzej i ch pot enc-ygldserin u moc n
(E. Andersson et al.,, 201%ebo pregnenolofKellner et al., 2016) Jej i ch ef ekt
zr TznTch dTvodT vel mi-cylkilmisteorviannul) (nve bp$S 2npeand2i
vel i kosti vzorku a n2zk®mu poltu studi? dost
S2ciosagveaddn2 visledky studi?2 zamhRDSeipohtypna I
remi s2 se pohybuj2 mezi 40 a 60 %, .gHotd emqg |
g8douc?2 pp&dmrad bwidilyWivmjednakr el evantn2ch psychot
pS2sjtakd ByintembthkBTdT dp. ), jednak efektT psych

23 Mindfulnessbased cognitive therapy, MBCT.
24 Acceptance and commitment therapy, ACT.
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na komorbidity)am eposl edn2 Sadh tak® jejich kombinac
farmaka vzhledem terapii atp.)(Marazziti et al., 2020Aut o Si posl edn?2 <citov
navrhuj2 rozg2Sit testov® krit®rium pro Aef e

psychol ogick® procesy ( nazpadv. e dnean 2i nmspwb tzyi pvTi tjua)!

Neur ovplldsyl edn2 dobhD zag2vaj?2 tzv. renesan
ovliivn2z i la®ltou pOCHs§ced 81 Vviey f @as mt ov.defic® psyc.l
terapeutickl pot encie§lcobs 2620)§ d met a anhalki®mys t u
zpos | edn? c h(Andlerseruet all, 2028)d by S je t Seba dodat, ge
dosud sp2geSakumne mvamsey.chedel ickim stavem
dimethyltryptaminu nebo diethylamidu k' y s el i ny | ley sasrogcoivo® a n § hyp:¢
korti k8l n2ch s2A orteocne pntoovrl Tethh kbtHETM® , j sobr mj 2t
t a K@STC okriz 2. a efekBpsychedeliga k ut n2 ruptura tal amick
kogniti vn?2hko eg a8tki@dnegdlen Dn2 mnogstv?2 anev Ihd canv@hl
t a u®ujejakotld 2t ko Akleiskddaviomas2 S (DeRMNYi t | bo¢g N
dTsl edkem j e mj. (Raln Carhdrelaris etsli, 20073 P8 & chpeckk | §d §
podobnT mechani smus by mohl bl tpSi2 paa NDp OLIDL, i
ge obdobnim zghusnkderdm wmedanalk z ama k WSEE uggreynl2k y
(Jacobs, 20208 nebo by orbonhd vwe nv2®sstprk8§ vn® .soul innost.

Jako dal g2l ®| b n&bleosuebdkpoew® mo z kdeep @rainst i mu |
stimulaton) a t o hl av n N Metodas§pr Tnopkéntasi 8lékpoa doT2. 1 ov T ¢ h
obl ast?2 knde k perloedkutkruijclkc®@ mT gppouzliztyi,vn2 m npTsobe
mozkovou aktivitu El ekt ri ck® i mpul sy m®Oheuntbak®bmwol il
Yar o0MJreidn8 se o ji g zavedenou metodu | ® by p
choroby Bronsteinet al., 2011)St udi e, kter® patOCDz ug ¢u gj2evja?l y
rTznT ch c¢2 liopddclhe sp S eutkliteuduj eBlnoenisltaesdttNjaj 2 kno Ic 2 |
striatum, kde je obsa@mendo tNuwdhl @b paAdewmb édryd ,a
vyug2vaj2c2 subtihmafl ami carkm®hloo | t§hkabaa np Sekd@rh2o ipres
k T (Bjomstedt et al., 20135 0 u | B2t r? DM Pehtobbyla dne t a aaRBk ITizni c kT ¢ h
tesvin¥ § kizo8gvliirsu,i muyd ace sn2g2 depresi, Yzkost
BOCS) o pSiblignn 50 %.

V2 coe viz22. kapitola
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2. MedhodymvT zkumu

VT z kum o bksoendpaunltznivin 2 k \p Tdrtilgojvayjls2mck?® pvp®wdleemé ic h
desetil et2chaznal #De Ip® knreoutlr hobbl i gootisiaty seapkk@e

vel k® mmejigsTwéRpg?i mem3BItMAEH! eduj 2c2ch pod
pojedng8m stzobn®zovacuch lzeecabadktE§ctho kaee®or
Brain Itmady ntgéichni k, jejichg c2lem je zobraz
mozkov@®ada&krsamdnDpng§mi regbben® zobrazovac? tech
rezonance) bud@®eMewdka| 8st 2 kapitoly

2.1. Celomolz'k ovo®@azioovwac?2 techni ky

Celomo z kpu ®r az ov a@holebrancirnagingk ¥y e r wz ddivloiut kdat egor
strukauf Bk Fruk.s o813 A 2rdplezentacaln akt omi ck® strukt u
zat?2mco smyslem funkln2ho zobrazovs8§n?2 je z8§
nepS2mo dokl §dajlasmeurM@ilprhzd g Rktpiewniatcle wbou pS:?
% el em detekce korelace anatomicklch region
funkcemi (Carter & Shieh, 2015bV nagem experi mentu jsme vyugi
rezonance (IMRDk t erz§ ejd@modu g e h B p $e Inmésmoc kv®@h o pmanorc&z o v

magnetick® rezonance ( MRI) .

2.1.10.Fuuknnksbbnizvaczielbhkvaz ovac?2 techni ky

Funk| n?2 zobr azjoe dr®Imamn&s dryeoyrsowhDdc T jak sl ed
uvnitS mozku ¢gi v®ho ¢ivol iperetooval abkg. bPobRAbb
sn2mkT ng§sl eduje statisti cksS f tawanolgAsh j 2pco2mo
vizkumn2kTm ovRSit jejich hypot®zy.

Ny 2 r ul nnjasfinguereanenet i ck8 rezonance, cog p
vevi zkumn® | §strn§tmprSscleemoaddne tsako® umi t el nND poj
a nevihod8ch tohoto pS2stupu ve srovng§n?2 s
proton vod2ku | ze pohl2get jako na miniatur |
Vyt vEgS2 miniat Wran?2n omanggr ent2icchk @ kpd Ineo.st 2 j sou n
protonT orientov8na do rTznlTch smhDrT. Kdyg |j
l ongitudingl n2 magnetick® pol @abpSsemNpei egeach
| i antiparalelnn. VDt g2 | 8st protonT se ori.

~

vi hodnnDj g2, |l 2mg vzni k8 siln® magnetick® pol
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nezTst8vaj2 stacion8rnhD pacafeje2pohyke poédckhk

k§| Frekvence, s n2g se tol2, je d8na silou
tesl 8ch [T]. Nejl astNjT, uaglze any® §alYjn2e t sye ma | ¢
magnety o 7 T |i v2ce (Carter & Shieh, 2015b

Na zal 8tku mRSen2 je subjekt vystaven nh
pul zTm el ekt r oma g medejnaukirékvercn pko ge feekvenaa gljecese 2
protonT wddd kmTgeNam?2 t dvoj 2 efekt: nNNDkter ®
ener gi i pohl t 2, reorientuj? s e, a t2m sn2
synchronizuj 2 a zal nou precedovat vV e fg8zi,
magnetizace. Poekn | en2 RF pul zu se zalnou vod?pKdv g |
do Il ongitudin8ln2 orientace, tedy Il ongitudin
transverz8ln2? se vr8t? na nulwu. Tyto dvD na
radi k&8l nD odlignTm sign8§l Tm, Poctdieoblintena@unt ®n o u

T1, tj. obdob2, kdy se protony reorientuj?2 d
relaxace), |je signgl z b2l ® hmoty silnBDjg?2 n
CSF. Tyto rozd2fpgou pSeenbdDi oPasin®n§MUi i nten

kdyg doch8z2 k transverz§8l n?2 intaghdcey ijzacnej(si
sign8l z CSF. MRI skener t akaTpu OJdark@ jsen 2dmkay ,d
jsouselNDi kontrastn2. Jak byl o Seleno, RF pul
preceduj?2c? s touto frekvenc?. Proto je v M
excitov8§ny vgdy jen protony v | edyni® ntorzaknus vae

0

Vv

prost Sednictv2m aplikace dal g2ch dvou magnet

rovin8g8ch je mogn® magneti zovat specificky ka
voxeldi meBziong§l n2 pi xel). Rovéigkadt2voeet e
magneticklch gradientT, a je tak mogn® jej u
z2sk8vat z jak®hokoliv ¥hlu a modul ac? frel
kon

metodou, ale pS2tomnost siln®ho magneti ck®hc

trasty, aby v2ce vyni MRY s$peaaiefiinovla@i vynpy

jsou napS. kovov® implant§ty |i kardiosti mul

~

Jak ug bylo naznaleno vl ge, magnetick§g8 r
fMRI. Funk]| n?2 magnet iwkByzvgzomand2el nl ch magne
oXxygenovaxy@lkooa adhe®h o 1 dxghemogjdbio Wykazujelv i bovol n®m T

| ase silnhNjg2 rezonanln2 sign§8l neg deoxyhel
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vheur 8l n2 aktivithPR. Aktivn2 (Afiringfi) neuro
jejich signalizace relativn®mevigeéekbhhddnaat a
reaguje okoln2 krevn?2 Seli gt RDnudewfSeanr ose@re!| k ®!
n a z bleog oxygen leveldependent (BOLD) effecta j e podst at kootrast MRI s
vintenzithD sign8lu mezi deoxyhemodgl2o diamseem aa
proto f MRI z8vi sr2§mrd T ps rikifuh olo Tevxapj\é2) TPmeS i z o\
sn2 mpkSyedchg§zej2c?ad)km@&rhw es tpiomunl NS e dkpdoyk | Ea @in®
BOLD efektu. J&@2namBs8E&hur p sa[dledbvad azwaitli anmd Min a
za Yl elem vifratalviawuél dat dat a rjS§mcw §d&iInd chi z
sn2mkktTer ® | ®pe zn§zdktRaurj® bpyl&r cpemysasoz kuur §1 n
MRI).VI sl edkem je zn8zondnmBr2p aP@®UlBdradpnovzBdi, wa t
reprezent ace (Cadeu& Shiem 2015Kk toimMdi tBYOL D ef ekt u | e
zalogit tak® na detekci pouh® zmDny prokrven

Jednathl avn2ch | imitac2 fMRI vyplTvg ze skut
nastane, nemus?2 blt r es§8!|mSBi hzln@bnmuw fv2IEHiedgkeVsr nevie R
syst®mu se pohybujmTgeezhl t0. t3e dy Ov.efl ethe nt}iig k ®
vizkumn2kT je opakovan® vystaven? subjektu
potvrzuj2c?2 skutelnou pS2tomnost signsgl u. D
rozligen2, kterl®R sse, poodd baid ppo vited&zistibalemas ® mu  z
pS2slugnou BQJlak ®o dppdawlize8lk | adnN f MR nel ze n
bi ochemi ckTch procesT pr ob 2 ktag¢gnéuttaosmitery gou¥sr o v n
za neurons8§8ln2 akwvoaiabouzedpavbB8k®adhNDzpSedcho
a neurofyziol ogipoknfock 7 all @t %, phogeRET @artarc 2 ¢ h  n
& Shieh, 2015)

2.2. fMRI uOCD

Nezbytnou soul 8st?2 experimentovs8§n2 je pelliyv
respektovat praktick® | imitace zvolen® zobr a
danou hypot®zu, formul exasbuj2andekhvgeaNi vzhl e

%9 typech stimulT bhRhem mRSen2 viz d§l e.
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2201.Excprecnvinmentt 81 n2 desi gn

Ex per i meeasign§ hehé paradigmatao z na | uj 2 strategi e, dl e
prezentovan® stimuly bDhem experz@memadiDdDIDiets i
do dvou:tladlkeagw® i @bl oc k e-telateddeespergnenju $a o&kwe/d tm
designem jsou subjektu prezentov8§ny stimuly
podl e kategori e. Kategorie stimul T jsou p S
vizkumn2ka a subjektu. Jea®n6 ®]I s,k odtidalijeu | jTe d
a 10 s. NDkter® blokpubalkkhwj Urpo
odpovidDN, a ty jsou prtwozwgemgutd @kry2 clesst8ivay R

pak mezi 1

mTge blTt v2ce neg dva, muwl@padpoghds§svimel kap
t ®ge kategorie m§ zajistit dosttamoedratvvys ok
pS2padhN sign§lu generovan®ho aktivn2mi obl a

experimentu.

Vr8mci revVvanhed designu jsou stimuly preze
n&§hodnhD atakgkowdmistvawWwj8 n2 uds§losti. Ten
zobrazovgn2 aktivity pSi di skr®t n2ch ¥kol ec|
Vz8vislosti na konkr®t n2m designu se hemody
pTvodn2ch ( bals%hisree )mulsdd mdStiEvertselatdd glasign sptakd 2 t a't
napS. pS21lig nehod?2 v pS$S2padh vk sidvFubjekiut er ® 1
jejich vihodou naproti tomu | e, ge na rozd?
participanta preBepkov@®miaeamaesvemmudleEmgny se n

nevyluluj?2 a mohou se vyug?2vat knoxaddesigovanhi,

Vige zm2nhDn® dNl en2 experiment§ln2ch desi
je pSedmhDtem vizkumu (kter§8 kognitivn?2 di s
porucha). BlokovevTid&simgnpsmyVgei mkich poruch,
tzZv.provokal n2 ho ipearpediigmeattu pai vvlp®H | P S28s | wanl
symptao mmNSen2 jejich., fyedmod topgk sceRs@bSlovahlgy v yz o0 b
r el ev anytpmpiedrnudimenzi OCDa me z | ni mi blokykd retkmpa b2y aj 2
s®oibsahuj?2c?2 p8ukyg mebor lampaabs ®ri e. vgeobec

Do eventr el at ed par adi gma't taskrelaed designgv zmiSahlg t
parti ci pbanhteim psinr2m&n2 mbDf &k v dankét isvei tzypr avi d|
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e x e k whai vkne?g echiubkizv n®  p S2 p atypibky &k ¢ girei t i vpn2 | e x
viz kapitola 1.4Neuropsychologg k ® aepbps&dgnt nD kompul zivn2 pol

Al ternativou ke zm2 n Besthgstate MRIa(Ri MRilatTim | €
f MRI ), tj. metoda mNSamv ®BOIsD asugn&ldy wej
prezentovgny &§dn® ve®mi mulaw.u |j swu samozSej mNh
t ®t o0 metody bylo vyugito mj. tyzva §¥alc ekl ¢imloivdRe n t
S 2 (BHaraev et al., 2016) Mi mot o se jedn8 o vhodnou metod

konektivityvp S2 padhl ment 8§l n2ch |i neurologicklch p

222.Regerigel-met aanal 1 z

Od revize (Menzies et al., 2008l o savadn?2 ho (vin&vd elojjg @6Bel T neul
korapBoBgNhegtN Sada zobmezawanakldér @t e gjnag i
modelyo v D Sivtl svigeadkk yo v ITyz noml2agde® by se mdich, n§er § Jo
modebn e by |l dos udPakmam&carkaz 2016m8 sl eduj 2 c3thubd®t a
rozeber ud ovsl asv andiky@m al d zd NI 2 m j e pBudkbkededjae j i ¢ h
0 met aan & lrdstngstate studj 2. stud 3%k o | opafadigmatem3. studie s

p r ov onkpidadighagm Met aanda8Hezydpbédme toho, zda se z
aktvadnebo na funkVn8slkedhneka csvhrproud kragli ¢ voaA ret n2
t®t o | §sti a pSipr a3v@2n esiv.itzakku npuTdu pro kapi't

1) Met a anra-iMRIz y
a. Rsf MRI metaanallzy aktivace

Prvn2 dostupn8§8 metaanall 2804kui salrmug¢r f
SPECT Whiteside ét al.(2004Zpos!| edn2 ch diesp g miotuia & aski@ zky
st wudpil2at Ruaj 2dcazt cah eagni aol nl 8§zl uny?’ (ReHo)fHaget al.,i2019; Li et al.,
2023;Qingetal., 2021T ent o km$h2ad tl jemetodickgo d 1 i gnT od tradi]l i
funk| n2 aagti vaiceu d¢etekscpiz gleo ko8| n2. D# &kjye j89 n 2
Al ok&8l nosti A | zRe Hoi cpr®wnadly ozvwaltg emnaktivaceveliti gk2t colr |
neur §1 n2(¢ Fanget 4l.22604® i =am2 oSmd tcahajntaktovdi skus?2ch
svich ilntg8ewrkploset edh2 dostupn§ mezatamnmdVJ alaa (Kri
ReHo i studieampl i t udy n2zkof?% @mplitade| af 2oeriiequendy k y v T

’Pro podrobnhDj g2 popis arnHabdta.y201®9egi on8l n2 homogenity
28prod et aipbpisigtogya nal T zy AL F RY.-B Zdnd\et &.FR2008{Zau et al., 2008)
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fluctuations studi.Bl§|l eAyYFF08stEbhdhphg2ALtBEBUI

Aut oSi Designat echni ka z N8l ezy aktivace

Whiteside et al., 2004  Aktivace, 8 PET a 5 SPEC  y levibr bi t §I, m3 | @gtyeu$| n 2

studi 2 nucleus caudatum
Hao et al., 2019 RsfMRI y DMPFC,LOFC
Zbilater8ln2 fusiformn
Qing et al., 2021 RsfMRI: 1 0 st udi 2  yblFGabOFC
ZSMA, bilater8ln2 CER
Li et al., 2023 RsfMRI: ALFF, fALFF i §r |1 PG, stl @edn? cgd anrgaud i8r

cel kem 27 st ud gyrus blCER, rMFG, IIFG
ZrPREG, rIC|POG, bSCER, INC
Tabulkal: Shrnut # snfeeadnal §zhysekiivag a Ze z naktivaci. hy p o

b. Rsf MRI metaanallzy konektivity

Akt us8l nhD ekMRtumetdamlalrbzy( Gtrusdeil2 ekto nael k.t,i v2i0t
2022)Zj ejich visledkT efbMRInN zvey poltyskisekivigneezipySyi g 2r s
regonyv el kT mtndeP a2t S2 s 2 tz2a rzon? eddevaes@deg 2vil @E2 ho |
meziDMN a SN tedy vpodst at N o vnb8etuiVenon, 80dL) i € ez DMN v 2 ¢
intervenujedo aktivity CENAut o Si prvn2 metanaanallzy pouka
t T k aj %kanéktvity cospes striatunfNC a NP)s regiony DMN,CEN a SN

Aut oSi Design a technN8lezy aktivace
G¢rsel et a RsfMRI y striatum (NC, NP) DMN/CER
ZFPNi SNi DMN, ACCi striatumi AIC - THA
Zuvnit$ FAdumaOFSENACC hip -
AMY
Liu et al., 2022 RsfMRI YyNC1i1 FLN
Dyskonektivita ACCO FLN
ZNCi FPN, NAci FLN, THAi NC/NP

Tabulka2: Shr nut 2restinfstaesztTudi 2 k dAn ekytmvd ItiyzujAe konektivitu; § znal
hypokonektivitu.

2) Met aanalfelyat@adkdesignT
a. Taskr el ated metaanallzy aktivace

Vsoul|l asnosti exi stuj? | ryefiat mdt a@salghdy &®Ktvi
(Engetal.,20152 koumal a troj 2 typ studi?2, kter® vygl
paradigmat metanal yzoval a t ak ®( wyd eumBdjr Plgeu@ ed ®udi e
hmoty)astuded i f uzi vi t yvpaéd sBtudiim@bngmalitb p | ® KAkinvadi D) .
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zkoumali pSi %% ohg&ch
a task switchingA u t (@& Casale et al., 2016) o
Yl o h

zamhNSen2z,

testuj2c2ch
cog sami

rozligoval. me z i

zkoumali (Norman et al., 2019% v | &xpefimentyt e s t eurj r2 acr?

kontrolua detekovali abnormality& k t i v ac i

techni
met oda zZy
Taskrelated, fMRI, aktivace

Aut oSi Design,
anal T

Eng et al., 2015

1) I nhibil n?2
2) Interferen
3) Setshifting

Del Casale et al., 2016 Taskrelated, fMRI,
mnoho

vyget Suj2c2ch

tT kaj2c2ch

e x e k ut i Wwlnckatggoriz&valigpndletjgjich n 2
Aph&Bit 2} anky ¢Radgam mtiafi, 204 7)
Aafektivpesmi ddm?2 Adesf egn®vr

aktivace;

rTznTcinferiorn?2

exekutiwvn
r

fu

s e
me t azaanSaa diizlgii e v gech

st uc

processing .
zodplokwd®m n®a ztay tho r f{géd n k

N8l ezy aktivace
1) Z r NP, rCER
2) YrPCG, rACG, ISFGZNC
3) ZbIFG, ACG, NC dPRE
Samot n2z § BB MFG, IFG, bMeFG,
paril@t 81 n2
OCD vs. ZK ZINC, INP,IACC arMeFG a MFG

Rasgon et al., 2017 Taskrelated, fMRI, aktivace: 1) y ACC, i nsul a, h;l a
1) Afektivn?2 ZmMPFC, posteriorn?
2) Neafektivh 2) YV precuneus, PCC
k o g ni%l iovhry? ZGP,vTHA, posiNE&ri or n?2
Norman et al., 2019 Taskrelated, fMRI, aktivace: 1) ¢ bil. dACC, SMA presump
1) error processing motori cks§ obl ast,
2) inhibi]la? operculum, IPFC
2) ZvACC, bTHA, NC,
operculummOFC
Tabulka3: Shr nut yment8d etasifil d Izat ed st u@i2nakitihpperaktivaci; Z znal?

a. Task-r el at ed

Vsoul| asn®

taskrelated desigh  z SzdjTmI®d d u

strml§hB®Bkodad ktaujpadedt | i.vT ch

Aut oSi Design, techni
metoda anallzy

Cocchi et al., 2012 Taskrelated, fMRI, aktivace
Yoha MSIT

Admon et al., 2012
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met aanal I

chv?2ldi ;snpg siowi

e X i

Taskrelated, fMRI, aktivace;

zy konektivity

bpsaitg@d imdkt hank| hzy ko

stence mal ®B m2 wZmea k u

studi 2

Ng§l ezy aktivace

Dyskonektivita dACC i insula 1 oblasti
par al i miiiSNkH® asPARREem p$S
bl ok T

¢ aktivace: AMY ap S i

resrelngtue k blasckT

vystaven?2Z



hrast2daj2c2 pcNACcpSi odmhRDni
vystaven?2 se r ZkonektivikAMY a NACCs OFC adACC
Fontenelle et al., 2012  Taskrelated, fMRI,aktivace: Z k o n eskutbi gvei nt caggllans¥ NiCo NACC
Vyvol 8v8n2 s mu ahypothalamem
Alves-Pinto et al., 2019 = Taskrelated, fMRI, aktivace: § VMPFC i OFC (tedy ¥ D MINCSTC) i1
Ul en2 se prostneovl!ivnDno izppo@trumhace?v ¢

Tabulka4: Shr nut 2ztask@lateds Tudi 2k DAn eskytmbvad Itiyz ujle  Hypekeokntei kvtiitvui;t uy, zZn azl
hypokonektivitu.

3y Met aanal lTzy provokaln2ch paradi gmat
a. Metaanal Tzy pr oaktwakea|l n2 ch studi 2

Prvn2 medtamtia? Tgaprovokshndml @ av hsobrg BETY e me | |
nebofMRI e x p e r i(JeamYvesTRotge et al., 2008) z ni k1 T c h . MiSeGPse . 200
nepotvrdila role g8dn@& adnaljge2n sptSii aptr8alhnuz porbol av
regilomrT 0. Odspolse shodovgles Tvodn2 mi i nt e OpCnddiva c e mi

na pSipisovg&n2 vygg?2 hodnoty pot genzc8ik8 land?enm n
obsesivn2ch myglenek a mTgeP$®dh2kei kgmpumzd

dor zkKed qnr?i tviemnzag& kéi vn2 divizi, k | emug daly
studie vyugAwvajg?®c2Stde®Whhallem tetst @im. , 1998) .
kognitivn2 divizi je podle autorT dTsl edkem

mTge tak® souviset s nadhodnocovg&8&n2m ijedn§8n
dTsl edkem zvTi gerd @ kak tviywigt2y ijnd etnak tda Achybovd
afektivn2 divize a jej2 bopakmPygerbpbj enmdi §t
“wwzkostnlich sympt omT as-¥wsRotgeeha. 008).s obsesemi

Za zm2nku @/ataxgCols e Bl 800H kter 8 byla soul §

metaanal lTzy a kter8& zkoumala aktivaln2 korel

Thorsen a spol. analyzoval. f MRI a PET st
564 ZK) zamhRSuj 2 c? se na procesing emoc?2,
vyvol 8vaj2c?2 stres, odpor nebor §t ngTadiserat k me f
etal,b2018) Hyperaktivace prav® amygdaly byl a ne
Z§8vadgnost symptomT kor eOFG\AGQC aapresusePREY T genou ak

Vroce 2022 byla provedena dosud posl edn?
s t u(Muietal., 2022) Audo8h®m kroku provedl. drviac ks t y

prvn2 se zamRSovala na rTzn® di menze OCD, za
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poug2valy pro provokacochrmgeéee?j 8pooviytwoViEBrngp] Ae

| istil T se uk8zala jako signifikantn2 zvligen
st Sedn2ho temenn2ho | glgdku o( MPILS)| ead k g r awe® h|ot
zahrnuj2c2ch celkem 100 subjektT). Pro z8vD
metaanal lza dostatek studi 2. Subjpektiy, ojhedJke

vykazovaly signtuvprkanm®mMNINMRIE.gWy 2 akti vi

Aut oSi Typ provokace N8l ezy aktivace

JeanYves Rotge et al., 2008 Met aanal T ;9§ bOFC, ACC(D i V), IPRE, rPMC, bDLPFC,
rAPFC, ISTG, bGPealHIP

Mataix-Cols et al., 2004 Bl okov §, Kontaminacey VMPFC, rNC

podm2hmd. + Kontrolay NP, GP, THA, dor
1 obecnni Hr o ma dIprecentral gyrus, rOFC

neutr 8l n2 ObecnhD avM@r zivnz2: §
Thorsen et al., 2018 Met aanall:9y bAMY, r NP, r OFC, ACC
Yu et al., 2022 Met aanal T:9y rNC, blC, DbNP
Z OMmRD, INC, MCC, bOC
Li sfyi FriOFC, bACC, | MPG,

Tabulka5: Shr n&ltTéze h a amrad ¥ ackha | snt2u d akfivaceé un k | n 2

b. Met aanalTzy provokaln2ch studi? konel

Vsou|l asn® dkadiBpoej sbu met aanal T zykonektikitueir ® by
provokal n2N8hs | dssdarijmpentT2.r enlDkwd ntkra2 ch studa? pos|
vilet n8lezT alterace kabucekti vity je d§le za

Jhung a kol . porovng§8valsit atuen ka np2S ik opnreokvtoikva
zamNRSen® na |istirez@g8Senpogi teml sysu®muom2t a
aktug8ln2 z8bRNry jejichl3 ukiosut)D| Alneejslit3c WOz ar 4 18
Rozd2ly v konektivitChDuvdntsrt§Illn[2 hko rsetl roivaatl &
sympt omT. Visledky (viz tabulka n2ge) byl vy
ventr 8l n2 striatum s | Cdomihmar ten 2km 2f]l eonvatuy prea
pravdRDpodobnhD prostSednictv2m dysradmkldrnrfo uk o
orientaépozornostk e mo |l nN s al i @hurgetlalm20p4d d n Dt T m

Paul a spol .dSewwedizlkio udnBeutke dttal$2018;rDk Sfmon
etal.,2010,20149 =zkoumali na nich konektivitu amygda
bTvaj2 inverznh akt i v(Eangkenet al.b201ide m erjei gcunl apcreo peor
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predi kt or em ¥s gBankdetal. 2@@7)o Pregeél saeer ek (Si mon
za Yakol pozorovat prezentovan® obr8zky a hoc
bNDhem prezentace obr 8§z K9 dviyskama&vatonj itmls kVi.z u
vzatl ze studie aktivace pSi provokaci sympt
u nich plnit ¢g8dnl %%kol (Simon et al., 201(
konektivity (Beucke etal., 20}3 p Si (Pael stiali, 2009)

Al terace konektivity mezi korti kostriat 8§
amygdal ou z (Rosuema.,2017)t Plo® g i | i bl okov®ho provo
upSednostnkont amirgalkly? st ®mati kou. NabD@zl i Z\
PC, FC i TC, pSestoge aktivace tRchto obl ast
zodpovNRdn® zzau &lpm2acio v8nt?2upwlT a pozornost, aut
jako potvrzen? (dBaed etlalg 20083h tmw&wr hTYe pacienti
averzivn?2 vizug8ln?2 stimuly odlignD.

Bl okovl pr ow¢Raéntran®etald 208 ygih sl ogen z pNhRti s
relevantn?2 pro nejzastoupeniDj g2 OCD subtypy
obr8zkT vyvol8vaj2c2ch odpor obecnhD d49 jedn®
kontrolorT a 12 ilensttT| dobaod@S8wXK.sda PKkcnal ezl
kl astru seoatx®V ] 2pco?shtoe rpmeaumena? hsou |l cciunsg ud al,car i n
aktivovanT voxle§B€Coh optoot ® lzavsotiriul i( j ako ROl p
zji gSovakonektDinwi vOCD eplhecreBdtiT © | istil T a ke

Ve studii (Charan et al., 2021) y | | participanti (54) vyst:
obr8&8zkT (ltySi symptomov® kl asnt§gl erd mbalca Nr e
anallza konekt i vidtiyme nwzy wdn2§vkayg2d parh sstkarimeyn gk §1 y

jakopredi ktory aktivaoegzomorvknwl caH tertazce konek:

pSi obecnh averzivn2ch stimulech neg pSi p$S2
Aut oSi Participanti Typ provokace N & | €QCD oproti ZK)
Jhung et al., 2014 1 3 |l isti Rozg2Senst s | i s §VNP#H NAcT insula
nelistil| sprojekc? f OCD n e |ZVNPti MPFC:

sn2mani obr ZK:9VNPil MTG; ZOPFECNI

rukou
®Konkr®t nn mNDli pacienti za YWkol rozhodnout (stisknut
provokaln2ch obr8zkT jsou rovnobRDgn® nebo ne.

43



Rusetal.,2017 420CD(vgec Bl oky avebrz§ yIAMY i MOC + MTC + LOTC +
dimenzg,37ZK souvi sej 2 c?c PRE+SPC+IPC

skont ami nac?2

Paul et al., 2019 Hodnot2c2 W Z AMYODFC pSi pasi
Distrakln2 %Ya pSi mbdmet 2 c?
Pa s i provckace g AMYMPFC pSi di

Beucke et al, 140CD,14ZK Pasi vn?2 provy IFC ventral striatuniMA c

2020 Hodnot 2c?2 Yl distrakcia p Si provok

Distrakln2 ¥G8dn§ rfC
Ravindran etal., 31 OCD: 12 Bl okov 8 prov yPGGT 1VC, r Al C/ OFC

2020 listilT Li st i IGi insul§, MECCSTG

kontrol o Kontrol ®&MC: § PC
Charan et al, 540CD rT:Blokov§ provListili(:p¥ DaMNer :
2021 di menz? Symetric(ipSiy aSveN
Tabulka6: Shrnut?2 ng§l ezfTumpkdoekivity AR nd ¢imb st iuz ugymebolémbHiig kbuvbtddPDl eny
obl ast.i spadaj2c?2 do t®hog klastruy, zpambhédl emydgg?y s&kwnedkdnl
hypokonektivitu

2.2.3.Re laenwvnenutrncdn/ 81l n 2 obl asti

Abychom si naznalili ter®n pr ouwé dvsinsel 2e dklyz kau
modelysp Si h| ®d rewtn2om | kpvoltme nROI§ | n NhIreed iesvrkaan t me anv @k

paradigmatu.

Nucleus caudatumj e dTl egi t aw gut aw(kourmematal2 2021)
Vygg?2z akt iNCietpadle(Fuehal.®@B22) ed ndAenj konzi stentnhj §?2
provokal n2 gevs e uldidotT, vjocdongz sn  mo dSavterarst al, 39PK)
Konzistentn2 se vgak tent o (Ma@ikGolsetald®0Mul t hl a
etal.,2022zat 2 mco u ostatn2ch di mearzj2e umjo gre®,e vipe t
pr8vpD oni, wdao avehtzaAt fjekefhny ve studi2ch,
nerozlei gkPP?2 pav @ pSp Pla delatedd & s k(DehChsale et al., 2016)
je NC konzisteponDbv e taditie2v8er oop ¢Nakaom t est
et al, 2005) s“sk ol y zamRSenT (wen denHeuve ét §in 800 riikhibici
odp o (Ritet al., 2007N a v Zzhtedem k 0 mun § Igeez e m mz mZa i@t z
al., 2022)byla ihypoaktiviau | ev ®h o NC, vy zT vHypetaktivakeeNCst udi u
se tak jev?z jako specanfa cx8k |pardol) pproosvloekdanl 2n 2 m
pSedpokl §dat, ¢ge s e klupd e y¥llegias622)dfle kkavwBge:
aplikace jemnNDji rozbpgupiom?2oi séeRIafany pShl e
caudat a a (Whiesidketal.,2084Ebi se konektiviwvystede] z
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se nezyde8 by konektivita s NC hr8la jakoukol i\

Rolenucleusputamenjevp S2 padhRN provokaitn@tcch js§durdd 2] en
vSadnD kognitivn2ch [ afektivn2ch p;rijehoes T,
hyperaktivita koreluje 8 e d 0 sdueeguméenmo(cP rPc®r ez e t(Tharsenetal.2 0 2 0)
2018)a z 8§ICBTelR SSRI j eho (vanydpreuvelket al., 2Cd @) ze tedy u m?2
ol ekey@d? BFKkvipirwivtokal n2 mZpasadidgmakonekti vity
pozorovat vygg?2 | ok&8l n?2 k ohgperkohektiviiusiun s eIing m g4 n
k Tr Beuckeetal., 2020 z Sej mPT hgakhNsti | T (Jhung et al

Nucleus Accumbense d a Ivd 2z n ajngnd@riata ul ojgem® wentr §l n?2
Jeho aktivita nebyla nikdy signifikantnhD vyg
uni kal a nag? ephoz amrbmogtms§,] nky ikt ivarcegdmajey vl
odmNny d THledigska ©OGDiFigee et al., 2011)NAc set a IS@ d 2 oliest |
front ol i nbe pcokr® es@atnd® aj e ho Kkonwee&krnttirvgItfyNiBeNR h o
insula) (Beucke et al., 202@hung et al., 2014)

Orbito-front 81 n2 j kTrabl ast 2 zodpovihDdnou zZa Sa
zpracov§v §legemanmdeni@in 9012) ohodnmec@wviEmA @keRut i vn
kontrolu, razlgdddaw&rc2 mebhomdnoceniRolsmO4NND v :
Rolls et al., 2020)Z hlediska psychopatologie e ho hy p o f udo kocnwslosd § v 8 n a

sment 81 n?2 popcaybnosineaaegjistotoso hl ednB® 8ol byrusi v,n2 mi n
ale nak®gen2m ur|itlch exekutivnfd¥hcélunkt? a

2007) vi z measkan @ah alt leddly exper i ment;NoraDetl., 2C)®s al e ¢
Podobnp g-2apkaod Nv N Kraje rolilateralit®(¥uCet al., 2022)by |l a report ov
hyperaktivaceOFC,by S si gni fi kanu nMi ®bo@jzje®d uj 4 kGFC u | Fy me
zSejmnN zprostSedkovatelem obaat 2zmg ®RCIjeegve n 2

vpor oweZEm®nN aktivn2 naapgow hevhemkpeubmgpy 8§l n
Ohl ednnD role OFC u provokaln2ch paradigmat v
visl edky mkedntvesnRathel et gl., 2008) podl e nichg by mhdl o
hyper ak,t inviosen®@r®2 r ec Smehro oiSDiepat kztpiTvsiothle n ®

hyperaktivitou NC(Yu et al., 2022)Vanal T z&8ch konekukazovaloFCp Si  pr
sn2genou kMPasdmygdalout U zse t eldyp difowmlSdéit for ont ol i
aevygg?2 kopektievi bund mc ad ngw | marhypedfunkticDMN.a| ov at
Posl ednz zenPade SpaviakRysemvi Bt r uzsarm®gcen 2my g ¢
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c2lri entovan®ho chovgn? u OKPv playxkoremuleednp . kt er
(Dong et al., 2020)

UCingul§ r n2 s&rdzlyi guje pSedn2 (ACC), AGCtieSedn 2
konzi st en tzmfDnakiivikia z koneldivitdsd al g2 mii ony, avgak opl
Zz§Vvis?2 na.M\¥%lpouh 8dcehs izganmuN SenT c h bnlah§ pmada Kt icv o \vagr
podobnhD jako NC i OFC, ,vatt2emd ce rp$hdonecrho MYl pashng
afektivn2ch paradigmatech (v [JeahYivd3d Ragige etalg k a c e)
2008; Thorsen et al., 2018; Yu et al., 2022h y 50 &/ | mmeltn@danal T z ejemsui gni f i
| i s tNaldMhou strant SeubaSt roopova testu nebo Stop/ Si
ni ¢Dgl’Casale etal.,,2016) Hyper akti vita ACC se tak zd8§ b
provokaci a souvwvdiest2e kzcSe jknolh fd & jkmh@&rea ss(Debace a
Casaleetal.,,201lh)e b o o dr § grelatdsl RagatiitgGehriog & Knight, 200Q)Role
ACCse tak zd§ IpirtavamalN&ZEi chky§p esr akti vovan®, a
konektivityz at 2 m nedogl o k .8efuacti wmgak gvVvRerTmod
ponNkud ko mpuACRTjves§ frakzl,i ¢GDANCE)A&K odonr vz eivimr28Al n 2
(VACC) Aafektiva2mPDHdyi dekonce i k. aDAQCE hhraje? mot ¢
v T z namn ononitorimgl hybpmd et ekci a vyhodnoc ¢guvan¥eed konf |
& Carter, 2002 Milad & Rauch, 2012avi nhi bi | n2 Kkontrol e. VACC (
angaguje pSedevg2m ve KapurdaSclonv2g nmo tao rri ecgku§loabd ia
j e dn o dmatonidd cchlak ech(Shima et al., 1991; Vogt et al., 199K)t o mut o t r oj 2
rozdDhDIl en? dogl o zejm®na na z8kladhD n8lezT
interferenk&®2ch %W oh8ch (

Jinakjetomspost eri or nkimec i®n gjet MgmISudsn T ch akti va
anallz8ch, al e | e hblediska koeektisitgZ dz& §s eb,T t§ ed Tu eQyd Dt §s
jeho Kkonektivita ®blastmis al i ent nR o nskpt®@ ch 2 si n z wale § ® 2 kT
smotorickT mi obl ast mi , | &Rawndranetam@®@®E | Tekk @ bmolt ¢
pozor ov aaktifitaw yg &hedi® DM, PCC dTI| e@hataoetals oul 8§ s
2021) Tyt o n8l ezy nmohhorug esmaw isscelhompmrost 2 SN odpoj

Amygdalaj e soul 8st | i mbick®hopam®t®mnuroypiodlb
a zpracovigmeéjmm&me cgt r achu, hnDvu a YWzkosti.
sobl astmi ventr8l n2zho st pilgnakajpéla pod hoatcdhovsg
(Menon, 2019).
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Dal g2 m rel ativnhD zZiporsi ieketted it thrazhpemddviacd z e m
I nsul 8r (Rasgok &traly, 2017; Yu et al.,, 202sulam8 na st ar ost pS
monitoring vnitSn2ch emocion§8ln2ch stavT a
(Namkung et al., 2017)Met aayntmdki el at e d stpeij ?2v plodive ch |
zamNSenTch na kognitivn2 kontr (DelCasaleeta.r ac oV !
2016; Rasgon et al., 20177 8§ r ow@Rlehyfea kt i vace mTge vyggayvinset
stresem nebo b e smdlg a t emoonemi(Duerden et al., 2013; Zhu et al., 20Z2Da k ® s e
zd§8, safejlBy r bi@zidnvoihsllao st i (Harrissnetat, 043K o@ @D n N,
pSedn?2 insula (DPACQ podsSt2a tsrpodun ell SosStt $SNoyal y de
alterace konektivity mezioblasttBiN a CSTC, kt es® zrBava?gm ossd ?v isya
(Zhuetal,2016) s m8 h lo e d u(Fan, Z@&DZhu, et al., 201[7)i S m2rou akt
Yaz k ¢Codchi et al., 2012)

Tempor 81,mez?% ) mMPa@srIn®¢STG)j e bohathD propojens
l i mbi ck®ho a parali mbi ck®hion tseygsrtaGcmu eamqg |en 2pcaht
kompl exn2ch vizu8§ln2ch sti mul TQlsonjetdk,200f)sou t
Nebyl o dosud punkvlirezternank z ogfed ¢tifagii STGkorelovaly se
z8vagnost? OQ@éenrYwesRageetal]J200r ot o argumentuj 2, ¢
souvismedpagal suhkoegmesheo mvIzzni kem obses2 | i k o1

Precuneusieme di 81 n2 | 8§st zadhé hlopripsgéem@DhRFE, ho | al
premotorickou a pSedntr gl ngOaafa & Frimded20@6u a s
Spol eA@® & DLPFCdotrvzo§d2n2t zFWP.N, kteom®bqgwe \lsast
my gl enek a reoriietedyacktp wné rproasdtriiroa £t2n 2 ¢ h p
Souvi s&kjoganich ve 2 mi Vak 0l y . Jeho nadm@eam8 akt
Yves Rotge et al.,, 2008) nt er pr et ov&mahjyakmacpreoajtdv odvr 8t
obsedantn2ch a znepokopi oV akaapAkipadeveBanlwTly v ol
DFPN nav?2c negat nvefRziktoowe!l OCBI saysmpt omT, C O ¢
potvrzovalo(Mataix-Cols et al., 2004)

a7



\A]

Ziknuemn 8 | 8s't

3. C2liegunv ] zkumu

Cz2lwimekumu je ovnNSit validKooke®t ®RWjsdsi & e h o m!
vybran® mozk ovs@p eochil fggctdiy odpreliwna jnfa to jak Alediskg ma t u

aktivace, tak jejich konektivityd al g2 mi. obl ast mi

PT]

1)

2)
3)

4)

(@~

de tedy :pSedevg2m o to

Zjistit, jak s e oblasbprTay ddn?2 h & o mbidlk tcsht roi k@taghliZ[igd n 2
striatumi thalamusg OFCi ACC)p $ir o v onkparhdigitu;

Ov N\&iliditu modelua f e khioCST@ékruhppr o provokal n2 paradi
OoviNpsedppyd®dchoz2ch studi?2 tT kapPMNSNeh se
a CEN, tj. zdab u d e p o alteraceaki§/ace, respkonektivity vi 8 mc as t ¢ b |
spadaj 2Sblt{ACQ®, insllg, DMN (PRE| e PICC a par iaeCEN| n2 Kk
(tAFG, rIPG, PRE MTG, ITG, ACG).Ko n k rcéntcnelme ov RN8i pacrzéath
CENvZzce aku ipvaoovid@dgt Fdea bude v2Zce korelovat
a zda budou pozbkhooneglhkt eV n®dblasmDDPMNIa&ENy s
Souvi %ejkpssitrachemasmo |l n2 m vybuzen?zm
Posledn?2m c2lem je prozkoumat specifika f
dimenz Data,ni mi § pracuj eme, pSedstavuj? dost a
|l istil T a kontrolorT, aeZKpz wlt ¥pds.e vyn@mlbk vz §
zposl edn2ch met amlat € g® r yzercemaivop®S,i squez ov an ®
vgemci e®CDmsseexkkkalgipsvtnilNl T, cog bude pot Se
Jakoo b | ast fak bud®jpmw anal T z avoldnp NCe putaien,i QF,
thalamus, ACCamy gdal a, hi pokampusPRCCiaprecuneus, okci
p8§rovich struktur bude br&n ohled zvl §gS
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4, ViZzkulmn®y hypot ®zy

Na z8&8kladhR dostupn® evidence ur iaoir ggmad \cdk anlo
f MRI paradigmatu bude pozorovs8na:

1) vygg2 wWroveR aktivace nhRDkterTch oblast?2 C
u pacientT oproti ZK. Tyto obl astd.i byl vy
provokal n2ch (Tearsandet al., 2818)vui et @.c2022)a na z 8kl ad
pSedpokl adu, ge provokace ak{Menziegetal.v2ce
2008) resp. tminujlegthylaktv vov8ny v2ce u ¥k
Aaf e k(Rasgonét d., 2017)

2) alterace konektivity mezi url i tT mi obl as
hyperkonektivita mezi NC, NPI& a hypokonektivita mezi OFC a AMY u OCD oproti
ZK. Tyto pSedpoklady vypllvaj2 z anallz
(Beucke et al., 2013; Jhung et al., 2014; Paul et al., 2019)

3) alteracck one kt i viotzy §umlerus&rocrs® It re2 dDIMCENaa$ e kd i vn2 hc
CSTC okr unkezanima tTek® o pSedpopk!| amo digepdn] tv§2 zs
201% 2019, zpSedchoz2ch studi?2 AMY k&) 2 wvyghy?2s éuszk
(Kolesar et al., 2019p z provokal n2 c HChasah etdal.,2202k one k t
Ravindran et al., 2020; Rus et al., 2Q17)

4) rozd?1| n8§ konektivita mezi skupi nami | 1 st
pozorovan® zmDny v konektivithD mezi obl as

arti kulov&mShrexkmDrvat @ mezi vpbltassefK? SN a
skontrolory Tent o p Sedpok!| @dol frogtel hi Smeb?2i czZk ® es@rtile pr
(Jhung et al.,, 20144zhypot ®zy o ni g§g2 emoln2z a mot i
kont ami nal n2RaWndranyetap, 2@@eeley(et al., 2007Y kontr ol or |
by mhRla blt vygg2 konektivita mezi region
zpSedpoknlaarduug e ®bi | n?2 kontrole a omécniD o
pl ynloamp ul (Ravindran ddal., 2020)
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5. Metodka

5.1. VIlzzkhnusmhol soubor

Zcelkem3 6 paciadntah ab ¥ lzzya Sraazkepeacd ia & amubybay y br § n o

22 zdr avi@Hh kskiyipn gniy§ g e n ® nva) Kp o &ni®ay\l 20 ugllae n 2
levorukost,p S2t omno st z8§vagoamhemodr Nneh r omé nuitk§ ucrhg re
zkugepogtheti ckl msporemolcaaMin2m§l ad a tak® neu
Krit®riemevwwll caul|mend?i k arc(80%)gbyhl 2p opnasoediefraitzgRI/
SNR.LNa z8&8kl adh gEoat f 8MRhdimkydddan 2 dmwe rexipleryi ment u
osobysdi agnosti kowkovov emi |, epageinagkery €y s t et ov §n

5.2. Procedurals: [0 dat

Pro vimdvymidjag , kter § byl aOGHMmMYHS enFmae pmrco jeak
apli kovan®ho zdravotnic@be 4AT sRantBaefveANiZdIl) odi.
podkl ad neuron8ln2ch okruhT u OCD: Transl aln
pSedn?2 cinghlkt &r h2NSlwloSI&hegre nasvt avu dugelvchdthzo zc
1. 5. 2015 31. 12. 2018Kt Dmt o zobrazovac?2m dat Tmlbyl o p
kontroln2ch ejulkjhggktaRy24ai 8&. pb 8bAMNEAZON2 3

Ka g ddl asrnejpreek odepsal I nformovanl souhl as se
| nf or mov anvy gseotuShel na2sm smagnlét p a & ioem d¢r flsGobzeriaa c 2 .
z§vagnost obsesivn2ch a komgk8§¥-BOCS2Tc2hmt ®%2 z n
dotaznZakemalldg®Pho pa@ajehoadomk®anmtrh®&ndi menze
dimenze nebyly ¥ ®t o bg tSwupdta. D& 1 e ubylg@ach zp:baetun®nacm?
wwzkosti prostSednictv2m Beckovatah®ewnySsrea (B
jejich pravorukost 0 moedidburghk® h @ o t auz(lBdibburgh Handedness Inventory,
EH).PSed um2st NDnkryr id ov gesktemoporvii§bnih uo mNSen2. a o p

Akvi zice zobrazopaméch daltotpDlobWN®ha NMRI S
Prisma (Si emens)) wlavel@dam gsetnag n dNddrmckc2k o6 4k ansgl ovo
FMRI v byl a mRSena -ppl oamoScr2n 2g rsaedki veenntcne?  (eMBh4o, T
30 ms, Yhel pSevr&8cen2 70A, g2Ska p8§sma 2 17
mm I 192 mm, velikost matice 64 I 64&37 velik

NNkt eS2 pacient.i napS. byl pr ionb8l ransit il issytmeltir,i ea/lues pvoy:
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axi 8l nz2mi Sezy bez mezery mezi Sezy, cel kem
byly rovnhRg poS2zeny pomoc?2 3D sekvence T1 s
(MP-RAGE), sest8vaj2c2 z 240 sagit SIRITEAIFE SezT
2400/ 2,34/ 1000 ms , FOV = 224 mm) , kter$§ by

anatomickou referenci.

bl astn2ci b yloyi testhav 8n8dewx h. Obr 8zky by
projektor na zadpne2most Nnsup exk &m ak? thooraNmd S zzernc?a
um2stDnT m¥hadtshke? bdfowrs t aljgichep6t m®hdopol e. Pohyhl

mi ni mali zovanl pomoc?2 f i x auugRv Erimianaliaathlukuy a mD
v MRI skenerudostali participantg punty do ug?z2.

5.3. Designexperimentu

KvT zkumu byl o vyugdgito phrioovkodkvallm 2 tes ipgmrend.i gf
um2 st MMRIM tvunel u byly pr cRudt Pyt i ols®F 7 Ry proad &
symptomovIich klastrT. Jednal o se konkr ®t nhD
|l igtPDn2 (W), kontrola (C), symetrie (S), hro
jeg mhDly slougitajako kontroln2 podm2nk

Kprovokaci byl yze gooborg MOGS$TbebMagdsldy yObsessive
Compulsive Stimuli S¢tObr 8zky do t ®t o bra8necrii @satdiyCblye vy f o
etal,2003na z8kladhN seznamJ pSedmNtT vyvol §vaj?
j edngnnafotlikltiemi | t 2 bphad ®wn ZGAD gaeientygatadigma pak
byl o st an dra20a9Ma@ixCols et aly 2009)Na f o t kategorie Wzbyly
napS¥klSag n® toal ety, popel n:2klategorie 6 nobrazovalye k| n 2
naps§. nedovSen® dveSe nebo nevypnut® | i n e
zkat egori e H zobrazovaly naps. s tfobobrgfie st ar 1
Sreprezentovaly typicky nhjak mreustp®esdad;an®e u
fotografie zobrazovdaod ms conboys|Eebjynt @ kp SheecbmalDtpyS2zr
Zkagd® kateglwyoivyg bMO®PEC&ES 30 obr8zkT (nRhRkter®
odkazovalyn a r e§Spej 2n®hH.d SKkc&ltovsStw2ch obr§zkT pr
byl o v bdteriddntematianal Affective Picture SysteffAPS).

VIiastn2 stimudeawcaedormn§oddii®m ppeSallolsy vgdy
10 o brk8zdkdT® zk 4 & @ ldp@goriefetektakbyl a r oz dPDIl en8 do 3 |
byl o prezentovg§no 15 bl okT. Kaignddt gbetikeka by | u
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pro kadgdo uizPkSatleoghoar iflir:,0 pYlkaysntyn2 ky MRItuneliD mo n i
Sn2mekssrukedbri § kkalg ddy | pr eze mpeteabloBtrval4dsa d o bu
cell expeld memt ok E tad@ st (viealObr $z &k

1 blok = Instrukce (4 s) + 10 obrdzka (10 x 4 s):

. Predstavte si, Ze se musite dotykat
toho, co bude ukazano na nasledujicich
obrazcich, amiz se nasledné umyjete™.

instrukee |—I>

S T I = celkem 15 bloki
| [ . ' ) o
(s) 660

0 44 égs

Obr §2EXper i ment §|Wi2wasthiegsGi ghackingMHi hoarding; Si symmetry.

Pov y g e n&yeeticburezonanen § s | edova,l jdelbhaged|iigt2 by
dotazn?2k ovlNSe®@2c2f uknk| nost i ¥rRPBer anast R k2 hnee
odpoviDdnNI na ot 8zku o(mdaendan IbygfosviiB® @, dk t pdio§ H]ae? nBgya:
n 8§ sovadod ubj ehodncverh@d gd®ho obr 8§z ksady(pomoez eahalag(
g k $d0ydo4) podle tohopakolik vparticipantoviz p Ts 0 mait &law o m DE ot Sé b uwi t
vpS2 padh, nahopodleobay 3p Sedst avyy mauzemstiobrazenT c
vpS2padtiatH stickbsl adlaTTdebri efingu bylo pot @
par adi gma pTsobi | o QCD opidtlzdrdd md a b rpcalca Rnn2t ky S
podrobnhj g2 st WwPSizdmhdio t2az nrekbur v Vei6d a dk62. debr i
Visledky .debriefingu

54. Amlasl iza da't
Kepracav 85| eddat® yd rya Iplos ¢ av@aMATLAB yoallipxyt y

l) Bal 2| ek Statistick®ho parametrick®h,0 mapo

kterl pBedgprfdcmok|gmerha z aat adck? ¢ & e talGiaae 2
moziovircdgionlT vou®diSenkylh$pmlte®kzn N akti vace
regiongsp. rozs8hlTch mozkovich s2t?
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2) Bal CDNNgk t gedlo p | Rlaéd m| ksul SWPGry et SekPn2 konekt
OvhNSoval hypem®aAy 2 m

5.4.1.PSed-.zopiri acoeprécessingd at ( p

BNDhem pr epjrsoocue sfsMRilg us n2 nsk®r i 2 p rkarcookvI§ nyj ey i ¢c hg
nor mal isnéwmkry®@mazlkustandardn2 ho MRIu sidacdhaydni
tak mogn® porovna§tmcBOLjDe dsni®y nsSP yriMzpy @ canw a h § z
mo h ou bTt vyugita | ak pr o st at $PM} takc r® Vv y h «
vyhodnoceni fumlkligd kkic C®ONNil wi tedy, aby pSedz
jednouNej prve byly do tool boxu CONN po dekompr
nahr 8ny v gec Istrukturf2(Tirk § @é n ®) Pseprécensing .prébh &
pomdai 2| ku SPM, kterT | e f un. Rrepmotessngakrvald nou i
ngsl eduf*2c2 kroky

1) Zar o v n(Beallgnmentk or i guj es ivd rk§lvw zvp T ssoubbejneBk tpuo hbybhes
skenoRumk|l n2 data byla zarovn8§na @glomRc?2 pos
Andersson et al., 2001)

2) Korekce | asSliceSimihg Comeztioh j(el i k i | skemdDmiEn 2
poSi zojedotliyl chaech( v nagem pS2padh glo o metod
poSaeilyneve stejnl miigm&otv D dbrc a dakth yISKVE m
vyug2vsg inter p(ollaaslon2®& hi nntSesrtSreod jzafcretbybylgme )
vgechnyasSevzBdTdH ® spol el n®mu |l.asu uprost Sed

3) Koregistrace (corregistratiohn s | oug? ke s(IMBIyadsetnrzu kfttesyknl 2nc2hc h
anatomicklch dat, kter.®l di epmohohatdekggdmur
lokalizacef u n khidat9r 8 mci anat omi ck®ho prostoru kago

4 PSed samotnou nor msefnieataciGségmgntiog)t IPM dispanbje& z 2 k
gepriorsiobr &zeksyw pT t k8n2, jeg repr,d&idceamach 8z hej
gest nejviznamnij g2 ¢ypTt & §méaj: vieedd§ ESEEMIDkdkl § g u |
t K § R dura magtef kostaAost.at n2 i

5) Normalizace (Normalization) sl oafmapkv8§n2 funk|l n2chnasn?2 mk]T
standar dn2 SRIMI v palggardirt. mu nel i ne8r nkkt eprrfost o

®MNIipodl e Montreal Neurological Institute, kde byl sy
2Cel 8 pSedzpracovac? (Niaet@CGastgnan, 2620)t ai | nDji pops8&na v
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zahrnujr Tzn® | ine8rn2 (translace, rotace, zoon
| 2 jngou data pSevzorkov&na na 2 mm izotropn
6) Vy hl a(@neootllig) |j e pos | ed rs2prop 6 o fkreonziinaf zug8hnk2] n 2 ¢ h
sn2mkaT %l el em dal g2ho vyl epgeaem?Secmtsttkdn u si g
analzicerum? rznt®@rotz | Nggahk| bhflaveght azena pomoc?2 p
konvoluce s Gaussovl mpljau egn? Sk vel a kpaslt o v isr

width half maximum).

5.42.Amnlal VISPM

1) Tvorbamodeluianalll.z a%r ovnDh

V r8isttevel ybginmd|T2z2 BMBOLD signg§lu pSes agechn)
kont rpooldm2 pkg kagdl pokusnPSeddBjmekbylzvsggds
exper i menttg tefirbvalidsnsjedgotiv®e x p e r i npeondt R§ ( nhydjegich
nN8§stupT,ajjicodhcteyt yiviz@EmEe) elkky |l v & oV &nMy Fmedo
modeluimplementovali ak o koea ko §iY-BOICSr dot aznilsumu paci e
vi sl edk 3] 20d2siekso2mpelZlt DT ht GSPMpdracj sTt S etzvnkanortic®2 m
funkce hemodynami ck® odezvy ( Haenetgabgrasayni ¢ Re

modelwljelc&Fvanou hemodynamicl~" c’(‘)n;:a;;"“"‘N pro k

p o d m2Redrasarysou zahrnuty do matice desigrkadeka § d
sloupec pSedstavujeVias@Mie Jresor u.

pof ®t ovdatvoxelgo voxelur egr esory | sl ®
prombDnn® a fMRIprdoanu}}m*Thj(!.%eoukez100

(Nieto-Castanon, 2020A k t i v a | n 2S Pavin arlIdilazae e

pS2padhN sp2ge orientaln? i roto j

a0of™

studiumpr ov ok al n obep BRFM2 ploy m2 n Kk
500

( N) a jejich vzsN).&mpo@hazikori [
600

2 T s
kontrastn obrazy vlIiznamni Ob r §& Makic

od nuly

e designu

. e , S oft SPM.
j e pdestgkoreképr o vz cmmEwmITE I 10,7 Hese dal

zvol enl kontr:
FWE a FDR dol e jsou svDi
zn8zornNny bl «
sl oupci jsou
provokaln2z bl «
sl oupci jsou
instrukceOsa y pSe
| as.
BPrakticky glo o souhrn vgech jednotlivich provokal n?
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2) Skupi novi@nefldkztay 2. Yr ovnnh

An a lod2z. Yijsmevdetékovale f ekt y na Ymywzovaliz §yldpagpulaci a
paci ©OCDVpos ovngn?2 se .Vedkumnowaun ag jsipeisé canezifiouze
navy h odn okcoemt2r asSt2T, a si ce

1) Kontrast obecnD provokaup?ing paci e8tif2 po
2) Porovn8n2 skuUupnhyopataspadmbvokry provokace
3) Porovngn? skupiny paciSentkPRaskhohemolmezi s

provokaln?2 a neutr 8l n2 podm2nkou.

Tabulka7: Designy2nd evel anallzy v SPM

Typ statistick® Typefektu/kontrastu skupin Ef ekt / kontrast p

Jednoviteddr ov T Pacienti[1] Provokace (P) vs.
[1-1]
Pacienti, Kontroly[1 -1] Provokace (P}1]
2Xx2s m2 GAND\EA Pacienti, Kontroly1 -1] Provokace (P) [1vlf.
Rovnice zobecnTl SloupceX (efekty) [C] Sloupce matice Yp o d mj [N]k y
modelu (GLM) Y = X*B
hyptestC* B* M6 = O

VI s| eogykry§ sl ednD vi zual i zwesgtngv MnrTocsht Sweidnu &
gr af incgksitarhatjalbul ek so lysati i jk 2Znakt ovfdl ekl | eans opur $oapdonj i ecn 2
vislednl chdeKliaotvrah 1 mi funkl n2mi byl a apaugimt

nej nov N @lasuABomatedaratorzical parcellatiGhAL3) (Rolls et al., 2020)

5.4.3.Anlal ICONNI Beed to voxel a ROItoROI

Vbal 2| kupo CON&proceswdlnpgjBeats§sdheadl z oDenoigimgv n 2 Yar
alias odstraniDn? gumu, tedy proces, kterl L
obohacedebDekeppiyZv. st andar dn? (Nete@astanana2020f pi p ¢
zahrmuger egr esii potenci §!| 12 anjedpakgasmairy pobybu avidjicghv T
derivace pr vn?2 h(Brist®h&tdal, 1996) 2 | € d k & lo r H2als® v I®mMStayd  (
gumovich sl o¢aelka REBwMIMEDKk 9 M2 gn2ho moku (5 gu
CompCor)it zv. f vy zi.@draegvadakilitymd @ m i sbalmoMRhdkener a jeho

pohyby protor§ s| edoval a filtrace | asovich Sad BOLD
(Hallquist et al., 2013jnezi 0,008 Hz a 0,09 Ht, 2 hyj v y | enno ¢ zfkroe k vdeifhd n 2
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vysokoef r e k v e nPosk?2d nPumim.mat ouc? m vIiivem jsou odl eh
vyl oul e n yA ssckrruzieowenegaf, 2014pet ai | nNDj i j s (Nietokr oky
Castanon, 2022)

1) AnalTza prvn2 Yrovnh

1stl ev el fengugelnd tbdmb n®m pr i rSEM,fjend p mk ooz d2 | e m, ge
ji g slzenBWOAIDi si gng&lu pSes vge&hWyC, 8Hmer i men
kontpodm2nibPbow GNM. j sme nekawWdivpadd adgGektviyw

jsme nedisponovalh y p @to@zl edniD vl i vu z8vagfaktaTt Vedlesy mpt o
jednotlivich experiment8ln2ch podm2nek odpov
specifikovang§ obecn§ prakwagk @l ngouhadm2wngeac h(
provokal n2.&upiodanzmedki ent T bydwaD skem DI «tSil le r

akontrololy.

Jel i kog celn@eah gz athirohfyjpedmivelknagem pS2pac
1),byl wm&@yeintbecnMnel§r n2 mo d e (Nieto-Gastangrih 20200 | GLh\)G
prost Selyli y t zk8ratek Bkbeficienty(Fi scher ov ou (Aivaratdg)s mDr no
transjhiwzaztma?i | asovIim pr TbRNhesme eBAOW Da sv (genc8H uo
voxeaelvT §gS pr o k.aBydloou vpyouddnigtidchp § »Fik 1stfevel
an at1)Seedto-Voxel,kdyj sou vypol 2t8vEny ko(adhadGLM 2 map
parametrT je prov§gd&nvps gseuinapyhbiektivitppxreo kzavg d8lg ¢
voxel , kttzemogelemwll zyn gmpojeny, a2) ROo-ROI Connectivity (RRC)

v sl edk e m mhtieckamektivify sneziROI, tj. mezi souborenp Sedem vyti pova
obl ast @GLMzBuametryjsouo d h a d @ougep y o k a § (Nibto-GRsDainon &
Whitfield-Gabrieli, 2022) Tvorbak or el al n2 ch ma4p6 FKHPCHGA (Nieto- vy u g 2 \
Castanon & WhitfieldGabrieli, 2021)a ROl HarvardOx f or d s k &Desikaradt &l.a s u

2006)

Dolstl evel anall igymeSB@SadRRC) ng§sl eduj2c?2 ob

- regionyt radi |l n2ho CSTC model unucleus putatdan (NPe us C:
Globus Palidum (GP), Thal amus ( THA) , Or bi, p®ddmnt § I
Cingulum (ACC)a Nucleus Accumbens (NACc)

3 Harvardo x f ortdls&kd iankor por@@MNT nemo sloif ¢§ RghadenuErteraai (GP8)lao b u s
Globus Palidm interna (GPi).

56



- ssruktury rozgdSeuw®hoHi abekhmpue2 (HI P) a
amygdala (AMY)

- ssruktur yykakztoewa®l y vygg8&mckonekudiv?tus pr
paradigmatemmi nul ost ist(rvu ket wrlyg, digian s weIngrnreéa sk T rha
ACC) an Dk tsteuktu®y DMN:precuneus (PRE PCC.

2 AnalTza druh® %rovnDh

Prok a g d T (pvXeedte-loxel) resp. pro kagd@ROKORONbylr i zvo
odhadnut s amost avstoupilyn&®LrM, kdoon enklXhiovgi t y-lewel t o mt o
anallzy) coby Pe8vkali@dopramhDiny@y ygmemanwvan® b
regiomTo jejichg konektivitu vygel zvolenl
podm2nkami) | &eto-Castangm 2020j Wossleytenal.,, 1996)e | i kog CONN
provg§d2? statistick® testy pSeszejm@Phatclceeec
voxel ppravdpuodobnost falegniVaolgresnl exP.erti enck
bylyvT sl lkdkiygov §ny p olncamiB-WikedErmds korekweehednotya %r o v n |
voxelupr o tvor bu &kl @®mo T AsdErarkdrefce hodnoty pro velikost

klastru pFDR < 0,05(Chumbley et al., 2010pebo2) sp o moc 2 kombi nace pr ah
pro tvor bu kIl(apm@Family-Wrse Eror Baretce hodnaty pro velikost klastru

p-FDR < 0,05Nakonecbylys i gni fi kantw?t zkbhbhbszoy8§ayR@PoO@EANt h

skl enDn®ho mozku) a interpretovsg8ny.
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Typ statisti ck® Typefektu/kontrastu skupin Ef ekt / kontrast

two-sample test Pacienti[1] Provokace (P[1]
Kontroly [1] Provokace (P[1]
Pacienti [1] Provokace (P) vs
(1-1]
Pacienti, Kontroly[1 -1] Provokace (P[1]
2x2 mixed ANOVA Pacienti, Kontroly[1 -1] Provokace (Py s . Neutr §
interaction [1-1]
two-sample test Listili[l-1Kont r ol y EfektProvokace (FL]
Listili[l-1Kontr ol v EfektWashingu (W}1]
2x2 mixed ANOVA Listili[l-lKontrolyProvokace (P) vs
interaction [1-1]
L i s Kantroiy[1 -1] Washing (W) vs.
(1-1]
two-sample test Kontrol o$1-1] Kont 1 Efekt Provokace (F]l]

Kontrol oS1-1] Kont 1 Efekt Checkingu (CJ1]

2x2 mixed ANOVA Kontrol o$1-1] Kont | Provokace (P)viNeut r §| n?2
interaction [1-1]
Listili[l-1lKontrol\yChecking (C) vs.
(1-1]
General Linear Modeldata fit: 'Y Columns of X (effects) Columns of Y (conditions)M]
= X*B [C]
hyptestC* B* M6 = 0

Tabulka8: Desi gny anw&DNNzy 2. Y%rovnDh
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6. VlIisilvedky

6.1. Demoghcalfiicccki® cac k1l i ni ck® promRDnn®

PrTmRr nT 24pka csiKeanptitToy dyld i g3id@ iet Bt andar dn?2 od
N BproTmhDr 22k dvBkT chzkoohhylB6(SP& N Bi.skupiny tak byly

VYyV an{4rk56,p=0.17) na @EEDb.87pvE36).Pr TmNMBMOICSY sk - r

u paci @dt B9hWlabe9a& ZK getSeémTImhNebPBlecskprv dwe d
invent 8Si YWzkb6fr 4 ®IKAL, P2acNemdbd21 mezi sku

signifikantn?.

Skupina Porovng8§n2 sku
o Zdr av®
Pacienti T hodnota nebc
PromBDnn§ kontroly P hodnota
Pol et 24 22
Z toho gen 12 8 0.36 0.87
VDk ( pNSDnNr 30.4N6.9 27.6N5.1 0.17 -1.56
Y-BOCS Obsese 11,8 N 3,62
(pr Tmnr Kompulze  1037N3,89 s e
s k NBD)  celkem 21,39N6,96
BAI 16,4N12,5 4,32N4,51 61,5 < 0,001

6.2. Vilisilvedkiycudebri efi ngu

Debriefing vypl ni2@a2lcd kzedr awvl qhlaRrd setisticdfou ! n 2 k-
anallzu visl ebylaJpodagsbm2igedniSrganal T za rozptyl
ANOVAf)s est ANOVY gocpra ko v a n 1 mi(repentddSraeasurasNOVA),

vhn2 g jako z8visl® promhRDnn® figurovaly pr TmDr

kagd® kategori. (W, ANOVK, vy geaet Slhj 2 @2 ze ftekatd i
ANOVA ukgSezfad kat, mnDI vyi j atka pfS& st ey w®33BY=8k7ep=s kupi n
0.007 (p<0.01), takpod m2 nky: F( 4, 152) =ceézi BRlAgry p <

si gni fniekvayhdd nd2) =2.11; p=0.088l8 s | e d o wshi§2aPANOVA,vn 2 ¢

byla zprTmhRrovg8&na vgechna hodnoaenznaplSesa vi:
podm2nkaj P afekt byekpemopwWdm&hkgpMBDt |jak efe
F(1, 38) = 7.48; p = 0.009, tak i efekt designu F(1, 38) = 149.18; p < 0.001 a dokonce i efekt
interakce F(1, 38) =8.43; p=00MW.e |l evant n2 v I s khecdtdsty okb Dknay h o
anal JsauShmutyvn § sl eduj,v@Br §7adkil 88ee k
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t 2NR @Yyt YN YSTA

Kategorie Skupina = Kategorie Skupina t NAYSNYy é t Ptukey
20N T 1d 20N} 1 1d oyl ONb ¢
dimenze)
t NAYSNJ k£ OCD t NAYSNI | zK 0.08 1.28 0.952
t NAYSNJ 2 OCD -1.98 -12.75 <0 ®nawm
t NAYSNJ / OCD -1.34 -7.48 <0 ®nAawm
t NAYSNJ | OCD -0.57 -5.08 <0 ®nAawm
t NAYSNJ { OCD -1.24 -5.84 <0 daAam
ZK t NAYSNI 2 zK -1.46 -9.83 <0 dnam
t NAYSNI / zK -0.76 -4.45 0.003
t NAYSNI | zK -0.30 -2.81 0.169
t NAYSNJ { zK -0.65 -3.21 0.071
t NAYSNJ 2 OCD t NAYSNI 2 zK 0.60 2.50 0.302
t NAYSNJ | OCD 1.41 7.89 <0.001
t NAYSNJ / OCD t NAYSNI / zZK 0.66 2.54 0.281
t NAYSNJ | OCD 0.77 3.93 0.011
t NAYSNJ | OCD t NAYSNI | zK 0.35 2.00 0.605
t NAYSNJ { OCD t NAYSNJ { zK 0.67 2.10 0.542
t NAYSNJ t OCD t NAYSNJI t zK 0.57 2.89 0.031
—
sild
£
L |
|
[=R
= 31
=
=
I
: .
g , Skupina
g ocD
£ 7K
=
Rlin] o
=
[4n]
=
]
=
e
T 0
(W : r r r .

M W CK H 5
Kategorie obrazku dle dimenze

Obr 8§z ¥k s | podtkog testus m2 gen ®. PONOV A Kky (t®mati ka priezarntrd@iartl, chw o
washing = kontaminace, CKc hec ki ng = o b siehiaw 2 nlgo=n tkroanpa,li spnweatry = obsese ma d D n 2 ,
symetri 2.
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2
I

Skupina

ocD
K

=
L

Reportovana mira kompulzivity (pramér)

Meutralni Frovokaéni

Kategorie fotografie

Obr 8% e W1 spbsthdckegtits m2 gMl@VA(pP odm2 nky jsou jen)Provokaln2 a Neutr §

6.3. Viisilyé&dk ko|lzobimemiz ov § n 2

Struktura visledkT odpesvedBt wrvaol eadd® hypsot i
zvol enlT m Tabuka7Tm, Vi z

6.3.L.Viisily e PNy z

VSPM jsme ovRSovali p r \aktitacivhyy Iproa ez auStrukeubeldays tr2o.
afektivn2zho CSTC okr uhu a3mpSend pcohkgl §jdshtivaci o loe d B
nevykazovaly signifikantn? rozd2ly v aktive
podmaanne vy kazovadkt irwadi2 l|pySiv srovngn2 pacien
Byly v g aldteko@ niyozdakyi wvaci p ®iRkn wegadatkhawhl c i tytob | ast 2
ng§l &yl eduj 2 n2ge

1) Provokacevsneut r 81 n2u ppamzerktaT

Pacienti vykazovali pSi provokaln2 podm2nce
ng§sl eduj2c2ch tCGercira®@kd 8B2ich voxel T (

61



ek
nnn

e

Obr 8% yper
skl e ®mV m

Prov-Neut

Prov-Neut

SPM{T

paka:

mati ce

645}

contrast

aktivovan®vkN.asMlreyv ou:
experiiment8l n?2

pvai czi ueanl ti

Labels : volume summary (labels and percentages per cluster)

X, ¥, Z mim Label % Cluster Nb Wx Cluster % Label Nb Wx Label
-48 -82 200ccipital Mid L 87.78 221 5.94 26120
OUTS IDE 9.05 221 B.00 1]
Occipital_Sup_L 2.26 221 8.37 10928
28 -B8 20 0ccipital Mid R 77 .38 141 5.208 16784
Occipital_ Sup_R zz.78 141 2.26 11384
36 -BO -14 Fusiform R 53.03 66 1.39 20144
Occipital Inf R 25.76 66 1.72 Fo1z2
Cerebelum_&_ R 7.58 66 8.28 143608
Cerebelum_Crusl_R 4.55 66 B.11 21184
Lingual R 4.55 66 B.13 18408
OUTS IDE 4.55 66 8.80 ]

Obr 80ekVIlI | et aktivovanlch klastrT.

PSdpli kaci m®n N

k opnhodnoty(tajt i veh 2 keem2ekbbadiny
U 8.001)bylad et e k o v § ncalkeravipthit Vi a kéPranssthrtleecdnt WE &8t e d k T vi
PS2| oha 3PMVIisledky

2) Pacienti vs. kontroly, efekt provokace

Ze sr ovn8eZK ppaXii epnrtolvok al n2

(Obr 8IPKSi apli kaci

viraznhRji projevily

se propojily
SPM

Vv

j eden
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Pac-Kon_ EfektP

G i | ' _ contrast
ey - f B
5
ot 10
s‘- e : 15
 SPM{T,,} >
| 25
My 30
40
45
0.5 1 15 2 25

Design matrix

table shows at most 3 local maxima = 8.0mm apart per cluster

Height threshold: T= 537, p = 0.000 (0.050) Degrees of freedom = [1.0, 44.0]

Extent threshold: k = 0 voxels, p = 1.000 (0.050) Smoothness FWHM = 12.9 12.7 12.7 {mm} = 6.4 6.3 6.4 {vo
Expected voxels per cluster, =k= = 5.861 Search vol: 1575624 cmm; 196953 voxels; 701.1 resels
Expected number of clusters, <c= = 0.05 Voxel size: [2.0, 2.0, 2.00 mm {1 resel = 259.52 voxels)

Expected false discovery rate, == NaN

Ob r 8l1A:@&cienti vs. ZKefekt P.

3) Pacientivs. kontroly,pr ovokace vs. neutr 8l

Dvoj 2 |Koportorvans§tn?z p Pac-Kon_Prov-Neut
a neutr 81 n¥kompimmac n3:
p or o v skpinfvygenerovalu OCD
dvaklasty: pr vnz2 (k36wa)st pr
MOC + SOC + MTC; 2. Klastr (17):

voblasti lev® h o fusiformn 2 h ;ma 5

lingus | N2 h o kasahipokarP | 1 1‘;
oblasti(Ob r §12)e k ;] SPMAT,d
. - =R

4) ZaSazen? -BOKS 30
jako kovari §t "

40

PoimplementaciB OCS la-cri | ol
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|l ine8§rn2ho modep8edhehygma gh §gBIdnI®e,dzkd i @k anis i
n ek or i mghodnaDsp&ahemsignifikanceU=0.001.

6.3.2.Vi:silye Cokry z

Struktura(vvirs§madik Tkagd® | §sti odplSw?’ds& 2 pd e
provg8§dhNnich tesTadukaBl e vi ge uveden®

Podle h)pesm@®zypySedpokkddekti vimdDBy mezi reg
smyI|ICKSYyTC okruhT, tj. mez MetddéuSeetbd/,0 x@HA C,p SAMYa pd |
korekce pro mnohon8sobn8 porovn8§n2 j(eFDR)hgne
aktivace by korelovala s aktivitost ¢ TH oblast PSi neepkloirkiagcoivarms® p he
hladinousignifikance0.001v y ¢ | o nmobhec 2 | oovdIlcehst 2 | astw2 cenNkol
m®nMi smi kor;etd ®v avdell ckiBzrbabut Dc ht oo hi@fhe 2 En§Se na

~

PS2] oha 4 : T

CONN.
Metocbu ROI-ROI i il Vi
t a keByl potvrzeny § d | il |
. 40
zpSedpokl 8da ;b
S 20 o
ale metodou ES a7 e
o 0 4
neomezuj e n z . Amygdala |
ROI, al ezmpor 40 /;ﬁ_,__:w
vkonekti vi §iM ol = \f‘ ;
c e | ® h 0 mo z k | IA"'-:'.--—_____________ = h -50
byl a det e ha i 0 ,\5: )
konektivity mezip r a VIHM Ob r §18B&MCp-FDR< 0.05

Obr 81z:¢NKC pFDR< 0.05
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a levouAMY a

sn2genou

Obr 81B8ab r §81&)e k

Pod]l

mozkovlich

e

por ovngn?

vygl a

vygg?

hypot ®zvy

s2t2

konekt iITMA @ ACC;n{eFDR<0.05iviz at er 8|

3)

provokal n?2

konekt

Vi

j s me

a neutr 8l n2

t a precuneu

pSedpokl §dal i
DMN,i ntbN ck o@EMN 2& 2f r(@mtha nuj 2 c?

al t
p doeVoxeln ky u

hned s nhRko

=0.05)(vizOb r 8150k r §lb6&Tbulkad: Seedto-Voxel klastry konektivity s PRE (p

FDR

na

Yar o v n.i

voxel T<0.05)

Kontrast provokacesneut r 81 n2 podm2nkou u pacientT:
6.98
R
;rg 0.00
s
-60 -60
-100 -50 0 50 —50 O 5‘0
Y (mm) X (mm) A
posterior left - right
-60 L
) 3]
-40 .
-20
=\ .
ET 0 - e
> Jq "]
20 Ob
% ‘ .
40 . " A
60 " R
-100 50 0 50
Y (mm)
posterior - anterior
Ob r 8§15&IRE, pacienti, provokace vs. N.
SouSadni  Velikost (ve vi gBWE v 1 g-BEDRp v 1 g-ancp Hl avn2 obl as
klastru (x,y,z) voxelech)
+16-92 +00 529 0.000000 0.000000 0.000000 rOC, riICC
-08-98 +00 324 0.000000 0.000000 0.000000 0P
-08-70 +34 286 0.000000 0.000000 0.000000 Precuneus
-46 +38-06 187 0.000001 0.000001 0.000000 IFP, IOFC, IIFG
+36-74-28 82 0.000935 0.000727 0.000077 Mozel ek rCru
+10-80-14 78 0.001275 0.000826 0.000105 Mozel ek 6
+32 +34 +36 48 0.015924 0.008546 0.001326 MFG
Tabulka9: Seedto-Voxel klastry konektivity s PRE-pDR na Yar ov nii
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8
F o5
i
=
i, 0
-0.5
. : : : ;
] 5 5 . > & # .
& & o 5 = : g
I Neutral
I Provocation
Obr 816e kSrovn8§n2 velikost? efektT provokace a neutr §l
PSi aplikaci m®nhND konzervativn? korekce
nNDkolik signifikantn2ch klastrT korelovanlct
t hal amus, ACC, | OFC, | AMY, rl1IC a PCCS2|Pahoa vI

4: VIisledky CONN.
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Z anal hoeROIRQ@ly pl ynul o, ge mezi nNkol i ka R
Vv porovn8§n2 s neutr 8l n2 podm2nkou hypPe€C konek
(Obr 817 aTabulkal®)al ev® RRE{Obsr 82d)e k Naopak m®&nND propoj

provokaci oproti neutr8In2 podm2nObrpgBaksg | C
aTabulkall).

us Cortex)
ision)

atlas.FOrl

Obr 8§1Z7Z:&KkBIo0-ROl, prov. vs. neut. (lervenhD jsou regiony

C2] ov® obl asti beta T(23) p-unc p-FDR
atlas.PC (CingulateGyrus, post*ion) 0.19 4.37 0.000223 0.008244
atlas.Precuneous (Precuneous Cortex) | 0.17 3.82 0.000877 0.016231

TabulkalD: al t er ovang§ konreRKQli,viktoantur adsGF @ r(oRvolk ace a neutr 8l n2 p

networks.SensoriMo

eral {R) (56,-10,29)

Ob r §18:&BI-to-ROI hypokonektivita lI@ prav®sensorimotoric®k Ty (P vs. Nu
pacientT)

C2l ov® obl asti beta T(23) p-unc p-FDR
networks.SensoriMotor.Lateral -0.20 -3.72 0.001133  0.041905
(*,29)

Tabulkall: ROIto-ROI hypokonektivita I pr av8 sensori motor
vs. neutr8ln2 podm2nka u pacientT)
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Porovng8n?2 OCD se ZK

PSi vz8&jemn®m porovngn2 skupin pSi provokaci
s PRE, ale nav2c vykazovalN2ObAN®albu®d?, ni g g2
a tak® byla detekov8na vygg? konektivita p
bilater 8§l mOMODHA2RaKabulkald). An al Fa\oxelSevedh k

nal ezen?2 §g8dnilch Kkl ast r-ADPSI. kD,r eklce omhtiurp$
p<0.001 vygly pro mnoho ze zvolieweVeB|j eme8d T
por o\wEBazK

eous Cortex)

C2] ov® ( beta T(23) p-unc p-FDR
atlas.Precuneous  0.15 3.73 0.001090 0.040312
(Precuneous
Cortex) Ob r §18&®Bk0-ROI, OCD vs. ZK provokace: IAMY.
Ob r §24:&KRkBK0-ROIT Hyperkonektivita IAMY BRE
C2] ov® o0 beta T(44) p-unc p-FDR
atlas.Precuneous 0.21 3.53 0.001000 0.036982
(Precuneous
Cortex)
atlas.Putamenr  -0.19 -3.21 0.002505 0.046352

Tabulkal2: ROI-to-ROI, OCD vs. ZK, provokace: IAMY.
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R
C21] ov® ¢« beta T(44) p-unc p-FDR
tal Gyrus Right)
atlas.Thalamus  0.19 4.16 0.000144  0.005457
|
atlas.Thalamus = 0.15 3.30 0.001928 @ 0.031044
r
atlas.iLOC r 0.17 3.21 0.002451  0.031044
yrtex, inferior division Right) (2=
Occipital*ght)

Tabulkal3: ROKto_ROI, klastry konektivity thalamu (OCD vs. ZI
efekt prov.)

Ob r §22:&kEI-to-ROI: Hyperkonektivita rIMFG s thalamem
rLOC(provokace vs. neutr 8l n?2

Porovn8n2 podskupin |istilT, kontrolorT a ZK

A n a bulseedto-voxeln e v ysgilgyni f i kant n2-p<005predkyel pRios FDR
nicm®nN pSi apli kaci m®nN konzervativn?ho
signifi kanpvwizn?lcsh ekdlkays ttrelst T z ©6D. 2adrRaulj 12202 cROId i
ROl vyplynulg wWel i sti |l T v evesdrloav npSrnc?v oskea cZ2l ka \vwn@®pe r k
hipokampud at er 81 n2 | 8§8st 2 p r(tEMG) (Cshe ns&oarkabukald)o r i ¢ k ®
Ukont rvplooro 7 n8mBI| 8 ep @ teield hypolonektiviyPCC aPREOb r § z e k
25aTabulkal5).Sr ovn8n2 Cpdndanmeaelki | o, ¢ge je u kontrol
mezi rOFC a ILOC (Ob r 8§ 27eakabulkal7), ale zato fiperkonektivita PRE s IAMY

(Ob r 826aTabulkals).

ne vorks.SensoriM

Ob r 82z éyperkonektivitdHIP 7 rLSMC | i s Ob r §25:dypokonektivita PCC a PRE,o n't rva |
vs. ZK, Efekt P ZK, efekt C
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Na kontrolory mRla signi foiblegamtBnnNvgelcihg mir oe fod
podm2 vy&alzoval.i k ont r chyper®nektivita PREFAMY as8LIOC s e Z K
(Obr 8zek 28.G8dmnab uwlak 321 ROl nevykakoweakti si gf
u di menz?2 OCD.

No. #p 1 R@IU beta T(34) p-unc p-FDR
1.  networks.SensoriMotor.Lateral 0.35 3.72  0.000851 0.031471
(R) (56,-10,29)
Tabulkaldhyper konektivita rHIP a
No. #p Il R@GU beta T(34) p-unc p-FDR
1. atlas.PC (Cingulate Gyrus, post*ion) -0.27 -4.02 0.000307 0.011344

Tabulkals hypokonektivita PRE a PCC, kontroloSi vs. ZK, efekt C

/

4 tlas.Pred
atlas.PC (Cmgul_g

Obr 826ekHypokonektivita PRE s PCC a hyperkonektivita PRE s |

No. #p Il R@GU beta T(34) p-unc p-FDR
1. atlas.Amygdala | 0.38 3.63 | 0.000925 0.034230

2. atlas.PC (Cingulate Gyrus, post*ion) -0.32 -3.35 0.002004 0.037071
Tabulkalé: ROla | t e rkoovnaenk®& i vi ty PRE, kontrol oSi V'S . Z K, C>N
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atlas.FOrb

kontrol oSi

'y superior division Left)

Ob r §27:¢¥pokonektivitarOFC s L OC, Vo
C2]l ov®s ob beta T(13) p-unc p-FDR
atlas.sLOC | -0.39 -4.52 0.000573 0.021219
(Lateral
Occipital*eft)
Tabulkal?: Hypokonektivita rOFC s | LOC, kontrol oSi

atlas.iLOC r (Lateral Occ

atlas.iLOC r (Lateral Occi

atlas.Prec

Obr 828dly per konektivita PRE s | AMY a s rLOC,
No. #pl R@U beta T(34) p-unc p-FDR
1. atlas.Amygdala | 0.30 3.84  0.000515 0.019051
2. atlas.iLOC r (Lateral Occipital*ght) = 0.30 3.53  0.001219 0.022542

Tabulkal8: ROI

zvigen® konektivity s
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7. Diskuse

Provedli jsmdfMRImMNSeer2 skupi no@t?2hopdoi ¢éntsTi a2 a 14
kontrolami,n § s | edeolvrail e f i ngo sat dupodrubly® makbbr azov,ac?2 ch
statistick® pav3PMaa iraddkdkeRtivigmaQObN. § n 2

7.1. Diiksskvussden dvwicsiluiedk T debri efingu

Zvisl edkT debaijilaSyi ng&s admgiuvWw@ED: byl podle o
signifikantn?2 rozd?2]I me z i N a.P@tientiGedy tH8 v a ISi ( n
ge poci Suj?2 vygg2 nutk8&8n2 u vgech pr cwdgkglen:

vsouladusr a g i mi pSedpokl ady

Zadruh®, pacienti hodnotili signifikantnhi
Wt(38)=7.89;p<0.001aCt(38)=393;p=0.0lEnt o n8§lez je zSejmhD
pacientT, kteS$S2z by mnDIi hromadRDn2 jako svTj
hr omad0Dn?2 oproti: @mdtkatln2ym oditragm22 m Si di me n z
pacientisdd omi nant n?2 di menz?2 | ast oosrteaatgnu?jczh Yezvkoous,t r
se vyskytuje (Abpamowiz eba. a2008;cPenush et al., 2008)proto je
vhejnovDnDj g?2 ver zi MKN i ¢ (WHOD,e2019b) \&zlledlems a mo s t

kt omut o n§8lezu by seHjdk@ad o ukus®nat droovl aniz n opcom@ns Bhzke |

tento postup jsme zavrhlivzhlederwd e uveden®mu n§l ezu

Zat,8BKngbyls i gni friokahmalchronez N &S t(38) =3.21; p=0.071
ameziNaHt38)=2.81; p = 0.169, ateaNaDdDWU38)s=D.8npi f i kan
<0.00lameziNaCt(38)#4.45;p=0.003 Zdr av?2 dobrovplorcgdiadi utrddwu
m2ymut ku®ma 8§ kdteforiecheckinguawashinguc o g | ze , c & p aptr otvak a
Af ungoval @aent maf ankXiii. §pdl elimDi gost? pacientT
dTsl edek i nesignifikantn?2 efekt i nterakce (
ol ek vS2lsil:ugnost Lk f@RD esnpmriEdtoekda®sn2Z2 ch podm2 ne
m2t vygg?2 efekt neg provokace samotn§.

A konel n/przZIaghtrno d Paceé e av medyddnN §8§dn® p
signifik8adnpPr PDi ghchJdhodndz komemt DKbaS2ypwadnD
d8§val o ammydlz§ch pokralovat. Na box plotech
pSeci jenom o nRNdat ®zkesdeNce bgfaZKHo |jist®
anall zouopakpwvahi msn2mPSewnghti § 512r g€ ch hodnoce
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vgechny provokaln2 podm2nkZiKodBr gupR, sbypPafpeem
hl adinhD signifik@hRSestey@y d21%. ®@byp y=s0.gni f
j sme dwozGejtmomudenci amfjhPDeapokakbobygt se obh
skutel.nD 1igily

7.2. Diksskvussien aktlaisv@ldk 2T anal 1T z

Zanal T zyv3PMuyplynalos egyxep e r i me n t \Boprotn e p ¢ dyd@iami

paciengdg?2 Rkhkavoddnkkorht i lodllm>salech, o&kcipi h§lanm?
tempor 8l n2, temporookcipit8ln? a pariets8gln?
podm2nky tpircompigmechal pVSi byly |jegtGBdathhast o enfoale
vgak nekeorzeSlvoavganlosst 2 sympt omT, BOECSEng&E&Oh ®. pr o

Zvigeng§ &RG aw@geamkcv pit 8§l n2cséouladbp Sesdebbdz? e
met aanal lzou zamBS8ojy §@Hrses etalg 2018) | &y t2MJSi
zaSadil i zgpdt moRbpekzd bin vynrhezilsyny é ka k t il v amba reTkrhimi
oblastmi (reprezent olvatnd rm§ Vv enAl tauv& | Ravfdnidyed.d al o u )
pTsohe&rcZi tizaci VvTIli p r oWsoukadulons?tna tsnt2immu | sSTtnu dui €
tato konceptualizace stoj?®Ipsbesdte®@ngit mr Baseygy

vhagem pS2padh nepotvrdil a.

ObecaepPl atl2§s tgie jakmozkkcu pi t 81 n 2 a pariet8ln?
soul 8st?2 posteriorn?hovssympt®nmua tpiozeo rM@®B tug ab
di s k u{Normanet&l.,2016fusi f or mn2 gyrus byl v minul os
vnitSn2ch stimulT, modul ac2 pozornobBjeho a wud:!
aktivace korelovala se z8tDhDg?2 na pamRSovou
mi nul osti dsieskatm@WDml wg spol el ndd wes @wwWing Imo sctiin
zal ogenTch na anticipaci zn8§mich nepS2jemnT
2012) . Hyperaktivace v provokaln2m experi me
skutelnhn je pSi sl edov8n?2ntpovwavno&k ak njeh i obr
reprezentac?2m, jak Cieselski a spol. tak® pS

Navzdoryo | ek 8 v 8§ n?2 n e bryod zyd adkeyti evkaccvi Sonloyl ags8td2n ®C X T (
okruhu, kde jsme na z8kladh pSedobh@azszdéh pmatve
NC a OFC.Nebylyobj eveny aakt irvoazcdi2 | gblvast 2 afektiwv
hi pokampu nebo CwoSesden 2shpe cciifni gctikbyen . ammoyhgl doa | hyr §ttT |
krit®riem mpebdamedydl & ak en ?aktiiith amygdadydgrovhee x t r ®mn I

73



s en z i(thorsem ét al., 2018)J NC i u ACCmo hl a hr 8t rol i vol ba

nastav&®P®ho kverT vgak nerozliguje mezi funk
strukturDal g2 m faktoezeml mTgérbzZn® zastpopewmh§hts
skontrolory (O vs. 8, nebonet aanal T zpSgpl bg&, akeibyace pr ;
vmi nul ost i kK 0 n zu mrdvakaceobjévge setypil e Bpmovokace obr 8§
skont ami nal (MataixOBlsed dl.i200d,u resp. ¢ge se jedn8 o p
pr o | Yuetal, P022)Qo s e OmPerakiivacieOFGsmeo | ek 8p &t avnn

u |li,até|ld vzorku tvoSen®hoz plleaddnlo kloamd mod o
ol ek8vat tak® Isav®eh8staikt helBalti,v ogded wLG/RNE acvhn 1N
kl astrech aktivace nefiguroval, patrnbhD svI

vprovokalnzm paradi gmat u.

Fakt, ¢gelggedkTznevygel |jako -BOCjakof i kani
kovar i 8tyaznaluje, ¢ge ¢8dn§ ze aktivagiméblide E@ fj M2 c h
pS2]linou pS2znakT OCHP|le asp?2geddpednbdthypze h

kompenzal n2zch mechani smT

7.3. Diiksskvussder avillzsoeldkT anal Tzy konektivit
Obecnh expaiments p2 ge | epno tlversdtiel | npdSme Id Tp vedf jlekatdi vzn 2 h ¢
modelu CSTCMetodou seedo-voxel nebylyprovr y b r an ®& yalelneestoivan® §8§dnd
ktermr cogl y phkalnotgkrc® v 2 cen§soWwinsgl OdRYOIVnNnE&mal T zy,
kt er GDRkdryi goeadPov2daj 2 pS2mo nagim hypot ®z
vygly si,greisfpiadafjeni@o z8&kl admélhio jCSME€ mbacp ak
vgech hiypg kta® 2ZEnékivity). Jseedi nou viji mkanaSkkemat av uj
byl a detekov8na nigg2? konektivita ACC a bil
thalamu devou amygdalou.

Jak ug bylo vige zm2nRhno, nerovnovs8ha me
dr 8hou m8 u OCD za dTsledeé& dieoerdhitmilciojne B& In
apSedn?2 cia@@!| Umnguj e | ak oHyperaktiviade iIA@hje velmip Nt n §
| astTm n§8§lezem u provokaln2ch studnhn&ntRmbge
z8znamZImnDn & chho K osoeskttaitvni2tmd | §st mi mozku, <cog
t2m, ge se jedn8§8 o viznamnl mhohddlal Keeni] ob!| &g
ACCje d8&8vs8&no dbkogmiutvii s @ mdnitonmgemaohymiyehon 2 z k §
koaktivacesthalamenmby mohla souvisets ar ugen? m V@t o kfdVi¥lkae 3 v i t
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s THA nekoresponduje sicesSe d c h o z {Rus et ah.,2018)zy tak to | ze al
zapot vizsba®e | i mbi ck &@hSo spyrsotv@®nkua|CDn par adi g ms

KromhD vige zn@mzlmr®hwa mE baylltae§mcie R9NTE@ kda Kk vu i
jsmev souladu snodelyu p a cpi SeendtpToky §ala !l pr o g sEHAZan N§ g 3
konektivitu NCSOFCa ACC Absence n8hprdstned p heekbowaSpi azmNn
vkonektivithD mezi regiony d@$mpe mi( aSt ugktvuzrs§ar
det ekanvvp oy | efdn MRIr s me t (Geffanaet dl.,26220becnN | ze uso
ge struktury, k tkeorn@ ku yi kvd 2z Wjegiojyas lotaesrgard BN@h a s 2 t
CENaDMN)ap S2 padnhD regiony | imbick®ho syst®mu, |

Vgechalyg? ewd st by Pyns<0.00LvizP S2 1 oha <€£ONNYT sl ed |
jsou dokladerrkonektiviy st r ukt ur CSTC okruhT se NatprSuktur
thal amus vykazoval hyperkoneKkMFAGYys ¢ us ts®e crt2Sme
spodn2m tempor 8l n2m a aMFGp ke § s odPRCEtgdy strektnrya mo z
i mpl i kawanc® wognitivn? smyl|l kyspobewpfFGar®ho
posteriornz2mi p,kte® psau& lodPpmiv Do § agtamivy § g2 kK o
Vkontextu provokace s ympytoostnikiuryd & esmy s Ib, T t g
propojeny ze z8kladn2m kortikostriat8ln2zm o
(Menzies et al., 2008; Nakao et al., 208lkao, et al., 2005)

Dl e t Setj2s ntey pcSte@pyw k1 §dal i v Rgg & mkskktlilwac
mozkovl ch GENtaSN(\eNdN etsal., 2011) atakyfsr ont ol i mbi ¢ kT mi
NDkter® n8lezy, | a ksBCChalPREdpruikca0n01khypenkanegktavita MF G

~

PRE sevouAMY a pr @®(Tun k o n ahypokorektifitd PCCpoukazuj 2 na vl
souvislostiDMN sr e gi ony mhk 6 e kt k areokruhenaMly8d 02 ko muni kace
skorovimi a | i mbmTekd pri b jseavweurk tsumr2agré n® schopno:
DMN,c omj8u p acpiagdmrtnT) zma diBrdup ek 2 kposof momy gl en
asn2 genou exe(Ravindranetal., 2020nha k ojl ume rozeb2rali vIi
bTvaj2 aktivn2 pSi odpolin&kuproplS&m awtOECRBTf b
inter pr etpdweatd gtug lke,nt aec e  dtojednakst pSr, § vpnS&e kfS§ugrek c i o
s2t2 CBNjajedmasenT gvey st upgRemdenci pSisuzovat my ¢
re§8lnlT viiv (vi z29f Yizlee hakér ef By lyddyd eenp kjyeSe ba k.
Hyperkonektivita pr ecutneeku®sat ell envo@ ofkeopilrgiiktasclzn 2
fMRImet aanh@ddzel e (Gefleretal.,2@2B)AdB¢ autor T druh® zm
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tento n8lez naznaluje hyperkonektiTyitbunBMNEzy
s pol ehypedk tsi v ac 2 posteriorn2ch korti k8l n2ch r
aktivaceit ®t of zsd?et ) e vgak pot Seba pmatoa &krattdtzy ¢ e
al., 2021) CEN a DAN nejsou zcela usjt&yem8zioznal

nerozivingahg pejich referenln2 regiony spllva
Coseobl ast? SN (A&€® psm€)pbédepokl §dali hl a
mezi insul 8rn2m kopd exzaor @ rsfiiRA e do(iele ZEMN

Zhu, et al., 2017; Geffen et al., 2022; Posner et al., 2017; Stern et al., 20IRevd isn Te d e k
tomut o odpovi2gdej 2kco?n shuptlyav at Bl astru zahrnuj 2c:
vo x §.AQC Vvt ®dowvislostiv minulosti nefigurovalav 1 s| edky dok(punce naz
< 0.001),ge ACCubylac inddkttTer & mi 0 HACE sat DMN) mMB M R
koakt i wpatiazZQObecnlD se t epdryovioklad nSMN paradig
neprojevilaJ edn2 m 7 efdFvadbFence mpPpagei btetd] ka2 z e nt2aKkj
n 2Posnem kol.p Si pom2neajSSRI m2vaj2 vliiv pr§8§vn na Vv:
ma t oefekt? na druhou strant, § § s pravgdhmaaz &tldis3 0 nemedi kovan'
pacientyk t e r 8matteonutco? va(Rosneretwll, 2017) i |

Zvi ge uveden®hdel pg ovodkad in® k opvalrna dd egsmniag rse
j sme pougi Imqg g nnBeavcyi veonlt8v 8 yt ® 9 reakce jako i
(absence n8lezT zahrnuj 2 c?2 chotvrklfe se Q¥egentaceACC a
provokal n#addu ohbarcSpzekmTo 7V N8 k¢ Dits@? AKr 2 g pkd i gno2v ®
s2thN a jej?2 zwégien®y kahekt i Nakohesemgpbtkdjla adiS T C.
roeSNa j e mee)B8®, pgevokaci swedDhN omT v2ce proj e\

Konel niRt vhdtlp@ t @ay |jigdedgok!| §dal i alteraci
oblastmi SNaFLNywor ovn8n?2kosnet rbH oirys zat?mco u kont
regiof DMN smot or i ¢ kT ma oobbllaassttrmii souvlW skejd8cPkh By
det ek owi8mra (FDRp<0. 05) hyperkonektivita pr a
sensor i mot aubseedogonel (RU[M o<u0 . TEALt es?pD r §ilLOE. kTry
Bylat ®@fjet ekovan§ PRE®plGakkt eigll gtzo by byl potvr ze
konektivity mezi DMN a SN, kterou jJsme u | i:s
efekt. Hipokampug e soul 8st2 FLN a jeho role byla arg
ale role sensorimotorick® KkTry nensouvislosti i st i |

sjeho pr ofGaACC2mM mi g medi uje interakci mezi V
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ge Yzkost pBSe pribvtskmzZiTvniDj g2, naddge u uk on thryoploot
neovRSovali

U kontwyodloar T ako signi f PREzsMMYhd wlyQ@Q2akoneg
konektivitaPRESPCCarOFCHOC.Nej edn8 se tak doslova o to,
to se zde ale opakoval jev dyskonektivity \8 mc i DMN, cog by mohl o na:
o symptom specifickl pro kontrolory (kterl
Yur oveR cemoRy nsSk utpaikn® ,d2 ky evzirkugldwsf). zastoupenz

7.4. Limitace studie

Absence pSedpokl §danT cShado & dTzaTkt! eafvieeh e Istp 2 g § n
skutelnost, ¢ge experi menbDBbhPkpaohdedeahnporc
jakvyplynulozanal Tzy v 1 s| eZdek Tn®heab rjiiee ftiSnegpua. zm2 ni t n
rozd?2 | pocitymiezk opsatcii ent T a zdr awd&dhDndomhir owoldot k
vsouvislostipresvepkalzehtarctddr glkxkdfeideker pr et ov a
dvilDma zpTsoby: broyNnamobkltoanid) Prokokal nzZho pe

navzdory jeho validacit amtsot am3l2agald Iz ad o s tnatdeol
OCD a ZK. Nebo npokil ovzidbolfjredk ¢ k  d th mahidneaz i 2rkdT |

zaSazeni i jednotlivci trp2zc2z | atStrrtmm 2s ofuovri nsc?
dalzg2evnl nedopadicaatbeske ncteu dvB €A Se dtke[s tYT ohl edn D

sympt ZMT luz mgnehylwlmlrena z mrogmro$ t .

Mezi | imitace d§| emepduitkzR% )a:Satze mad lplac ? mintt
faktorem jednak pSi st pdiudiuvazk taihwa cper Tabniyhgud aDi M/
ale jak ug bylo zm2nBDno, v i (Posnecaet@d NeDl70og byl
vySazen? Sady pacipsSitt O mne s h § thibreedf zzknod Vi@ ictdku§ n i
v8gnich kignmmoudéeldi t ziadr¥gleenl2endost atelzaBadiet i ko«
me d i k gaciemy® § Ivadikosiv zozBFEtjueddot | i vi9ah 1di) mgrez 2t a

di skutabiln?2 aylrlvamalitmDmmseg ptrwjrvillsl edkT u

Ke zv&§gen2 je tak® zaSazenRoarh®tpddr upr o m
dosagen®hdobyo dd DEE®mMdEip$2t omnost i m®nDNne8§vagnl
t ak® p S2vs?lcueg nsoysmip tko mo v T mn MkCtDe Sk2l alsit s tTim i@ mnD1 i
fenotyp obsesi kontrolouanaopak e c hny t yntooh opur oomiltn nv@ i v. na f u
kl 2] ovich strukt ur(Thorgemet a., 2p18Y Tngaep Sz § vaamyngodsatlia s
(Y-BOCSs k- ry) jpsamel emdbly kovari §tu, zlaSma@ij $ me oz
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statisticéenwe ugdIna | tiwagnsaund zt§a k. Nk druheulsttanuysime y

nedi sponovali zc¢sglakTjma szhledikkabeongktvih®z cste ver i t a n
korelovatNa v 2 cz asSea zseBhGO® Yroj i nedbsitakek CONNu, a
vhast av+$ ¥ e 2 nnastadtlabyzs e uk 8z al ef ekt zvol en®

zvi sl g¢dleBazen? velleopouze b e lyjit en2 hq efodkt upot enci
predi ktoru, |2mgfaktemIgaNgeskkorvamBSejkeme, a
samotn® kovari §hpkj énpp6Sebaarzeskatel aln2 an
konektivitya¥BOCS s k- r T)

Dal g2 limitac2 je pS21ligng8 hrubozrnnost
mat | abovTl mi bal 2]l ky k parcel aci mozku. V pS2
v CONNu jsme vyugiloxfdetiak®ho2lamahamvak®&ho

rozyd?lze ol ek8vat hlavnhD u NC, kde by se mDI ¢
kaudg&l n2 | §st (Acaudafi); u pSedn2ho cingul a
dorz8l n2 kognitivn2 divi z?2, itglabks®alidugintermaahodi |
externa, a -h@ahwadgrds!|OXxfatr|dRFE] eled odd i Halj &t eam§ |
(DLPFC), codg zanech8v§ wwdkoav sleddiu e diieon emMPC akt |
konektivita nebyl ByvbzbhgmmBRoddRDj §gh®i mpl ement

| ®pe rozligovat mezi funk|nhD specifickTl mi p o
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Z:8v Dr

C2lem prs&8§ce bylo oviRDSit validitu existuj2cz2c
obl ast?2 souvisej2c2chkoeompuslympyt mmapokwahyybsed
OCD Saxeny a Raucha spol?2wvagméc?tkoirata&latt eh ac
zpol|l 8§t ku tis2cilet?2 bylo vytvoSeno jegth nhKk
mnogstva2am studi?2 vyug?vdesigoyvtshedKyng€l leajpeas?
aktuali zac? pTvodn2ho modélnd . vak NDhebylsyne ¥y
kobjasnhDn?2 symptomati ky OCD dalg?2m experi me

aktivace a konektivity, detekovan® m§msit Sed
bl ok odve®shiognu zamhRSen®ho na provokaci sympt or
dosud nejrobustniDjg2ch efektech provokace p
PSedpokl §dal i j sme u pacikemttTFTolve2 nsirosuaBnek
konektivity vr § mc i afektivn2ho k alteraci kooektlvityr ag8b nT ho

rozs8hlTch mojzklowTjcdh lstémdov g, nBadxendtoid ymbdi c
a t®3 EkKwmPheknapBezDnimi Nav2c vygmeé Speal fick® vz
konektivity pro jednotliv® di menze: u | i sti
struktur seomwvinsenm 2zp?rcalcosv 8n2 m, zat2?mco u kont
vkonektivitnl 8pmeéfcho mtka suthrTii, a hmal i2lcrf2c hk dil torhaul ev.

naznalil pSedglukbadtjen venpze®e m2 S2a nejdTl egit nN]
povagujoemé&|l yzorc2clhek®namygpaaliwnt T, zej] m®na
d§l e roli precuneu, DMNenl jpbdodaheg¢ymrbmehsbke
hl avnhD | imbickTch obl assymfptonmaice OCDPITIvodaNi bkl E

soul|l 8§st2 apaBtea rk®moxHl tkilwiht yn ew a v gsgokledéncria s 2 t 2
rozah a komplexitu pra8cjeej 2npwlydlaend kayt Roudom a § k a la

textup r §zcaeS a. P@budoucnabp vglewml o urlithD vhodn® se i n
soustSedit na alStmeri aCBMENKBOhNka i vak® se snagit
di menzionalitu tohoto zjevnDD vel mi kompl exn?2
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PS2/ ohy

8. P:$S2:l ohay pdr roasipvid kaysttynmi2nkoy:  MRAItudel@ D moni t or L

Washing (1-3 . bl ok): APSedstdaovitiekoaio, @@ Iswedemuisle &
n8§sleduj2cadanchgobe8ugdkcbddndD umyjete

Checking (1-3.blok)APSedst avte si, uUgpsiul nejmnstsd epuy S&|?
objektyan e m8 t e smm gwrp&itroldvat @ .

Hoarding (1-3. blok):APSedst avt e si , ppd Srhas sv§andjug a2vodgd Yotbg
vyhodifi .

Symmetry (1-3. bloK : APSedstavte si, ge nNDkdo udnl al
nej sou uwtpaokSo8vd@m yp a E ®dk y ste je povodnhD zanec

Neutral(1-3. blok):APSedst avitYep | skiduavgkeNhsmet oho sl eduj e

sc®nyin.
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9. P$2ibomain2: Debriefing

Prvn2 ot 8zka:

Alak moc Yzkos tOdd osvelddniy nk?y8lcy? @irgad @GPkfig/4dAd& s ® mn 2

Vazkost .

N8sl edoval a ksead & a godtGs z Elxtpe@eg i afeinit u.z For mul ac
podesy mpt omovich klastrT

Washing M8t e oDmiike®A®DfAisy8§dn® nutkg&n2, A4A vel mi

Checkingg M8t e rkwtnk §m?2 akddnj ste zhaspodAdili Fg§Sona@l

nut kg&§n2, A4A velmi siln® nutkgnz2.
Hoarding PSedstavte si, ge tyjitedwWcpr ¢BdAi vaylec
g3g8dng§8 obava, A4fd velmi siln§&§ obava z vyhozen

SymmetryM§t e nut k&8n2 tyto vRDci uspoS8ddat ga& da Pt
nut k&8n2, A4fd velmi siln® nutk§&8n2.

Jak silné je VaSe nutkani umyt si ruce po dotyku s objektem?

0 1 2 3 4
Zadné nutkani velmi silné nutkani
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10. PiS2ali o hlallvBPM VT s | edky

1) Provokace vs. neutr8l n2 podm2nka u pacient’

a. FWE-p<0.05
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Prov-Neut

contrast

Working Dir : fhome/jakub. stingl/projects/SPM/1st L evel Provokace_dohro

Prov-Neut
Labels : volume summary (labels and distances for entire volume)

xy,zmm label dist mm

-40 -82 20 Occipital Mid L 0.80 Temporal_Mid_L 7.87 Angular_L 8.66
<30 -B8 34 Occipital Mid L .80 Occipital Sup L 4.47  Parietal Inf L 7.62
28 -88 20 Occipital Mid R 0.08 Occipital Sup R 1.41 Cuneus_R 7.87
30 -B8 10 Occipital Mid R 0.08 Occipital Sup R 3.16 Cuneus R 7.07
30 -80 -14 Fusiform R 0.08 Occipital Inf R 2.08 Cerebelum 6 R 4.00
46 -74 18 Temporal Mid R 08.80 Occipital Mid R 1.41 Occipital Inf R 12.00
-34 -72 -12 Fusiform L 8.08 Occipital Inf L 1.880 Cerebelum &_L 8.00

-22 -66 44 Parietal Sup_L 98.88 Parietal Inf_L 1.88 Occipital Mid L 4.24
38 -82 24 Occipital Mid_R 0.088 Occipital Sup R 7.35 Temporal Mid R 9.43

table shows at most 3 local maxima = 8.0mm apart per cluster

Height threshold: T= 492, p = 0.000 (0.050) Degrees of freedom = [1.0, 646.0]

Extent threshold: k = 0 voxels, p = 1.000 ED.DS@ Smoothness FWHM = 9.6 9.7 8.8 {mm} = 4.8 4.8 4.4 {voxel:

Expected voxels per cluster, <k= = 2.918 Search vol: 2112608 crmm; 264076 voxels: 2418.2 resels

Expected number of clusters, <c= = 0.05 Voxel size: (2.0, 2.0, 2.0) mm (1 resel = 101.34 voxels)

Expected false discovery rate, <= Nal

Obr 830ekhyperaktivovan® klastry u pacientT p
ve sklenDn®mrmoepkwmahoSe: mat i €le. esxlpoeurpiei cmepns
2. sloupec pSedstavujeivigleehin®®ipo wlvioklad m 2k Il

Obr 8&ekhyperaktivovan® klastry u pacientT p

ve skl enDn@m[mwnkuahoSe:~ mat i €le esx| poeurpiei cmepns
2. sloupec pSedstavujeivigleehin®®ipo twlvioklad m 2k Il
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Working Dir : fhome/fjalkkub.stingl/projects/SPM/1st Level Provokace dohror
Prov-Neut
Labels : volume summary (labels and percentages per cluster)

X WL,Z mim Label % Cluster MNb Wx Cluster % Label Nb Vx Label
-40 -82 200ccipital Mid L ar.78 221 5.94 26120
OUTSIDE 9.95 221 B.oa ]
Occipital_Sup L 2.26 221 e.37 10928
28 -88 200ccipital_ Mid R 77 .30 141 5.28 16784
Occipital_Sup R 22.70 141 2.26 11384
30 -80 -14 Fusiferm R 53.83 13 1.39 28144
Occipital Inf R 25.76 Bb 1.72 7912
Cerebelum_6_R 7.58 BE 8.28 14360
Cerebelum_ Crusl_R 4.55 b6 B.11 21184
Lingual R 4.55 b6 B.13 18480
OUTSIDE 4.55 1 B.o8 2]
46 -T74 10 Temperal Mid_R a8 .89 9 @.18 325272
Occipital_Mid R 11.11 L1 B.05 16784
=34 -72 -12Fusiform L B2 .50 8 a.22 18472
Oc cipi:l:a‘l__:[nf_L 37 .58 B8 a.32 7528
-22 -66 44 Parietal Sup_L le@. 08 pi:] 8.48 16528
38 -82 24 0ccipital Mid R l8@.08 1 8.85 16784

Obr 832 &Klastry aktivace podr obhPRDpg2.struktur
b. Unc-p<0.001
Prov-Neut
contrast

I
=9

j

I

!

SPMA{T

646 }

Wdfkimj D.ir“:. Iho.méljla'kub.stingllprojectslSPMllst Level Provokace dag
Design matrix

Obr 838&KK astry hyperaktivace u pacientT, P vs

Obr 8&Kk astry hyper akitsirvoavcnes np?S | PUEpEX0®@E0 tZakg3b:e k
Kl astry hyperakti venc<000l. pacientT, P vs. N,
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Labels : volume summary (labels and percentages per cluster)

X,¥,Z2 mm Label % Cluster Nb Vx Cluster% Label Nb Vx Label
-40 -82 200ccipital Mid_L 49.95 2122 32.47 26120
Parietal_Sup_L 15.36 2122 15.79 16520
Fusiform_L 7.59 2122 6.97 18472
OUTSIDE 7.02 2122 0.00 0
Occipital Sup L 5.94 2122 9.22 10928
Occipital_Inf_L 5.04 2122 11.37 7528
Lingual_L 3.30 2122 3.34 16760
Temporal Mid_L 2.87 2122 1.23 39536
Parietal_Inf L 1.89 2122 1.63 19576
Precuneus_L 0.99 2122 6.60 28224
Cerebelum 6_L 0.05 2122 0.06 13552
28 -88 200ccipital Mid R 34.57 2103 34.65 16784
Fusiform_R 17.59 2103 14.69 20144
Lingual R 12.22 2103 11.17 18400
Occipital Sup R 10.03 2103 14.93 11304
OUTSIDE 7.28 2103 0.00 0
Occipital_Inf_R 5.47 2103 11.63 7912
Temporal Mid R 5.09 2103 2.43 35272
Cerebelum_6_R 4.33 2103 5.07 14360
Cerebelum_Crusl_R 3.04 2103 2.42 21184
Calcarine_R 0.38 2103 0.43 14888
-42 24 -28 Temporal_Pole_Sup_L 91.43 70 4.98 16280
Temporal_Pole_Mid_L 8.57 70 0.79 6040
20 -70 48Parietal_Sup_R 57.92 183 4.77 17776
Occipital_Sup R 23.50 183 3.04 11304
Precuneus_R 18.03 183 1.01 26120
Angular_R 0.55 183 0.06 14016
-30 -44 -10 Fusiform_L 83.95 81 2.94 18472
ParaHippocampal_L 14.81 81 1.23 7824
Lingual_L 1.23 81 6.05 16760
34 -46 54 Parietal_Inf_R 52.56 78 3.65 10760
Parietal_Sup_R 47.44 78 1.67 17776
56 36 20Frontal_Mid 2_R 67.44 43 6.60 38880
Frontal_Inf_Tri R 18.60 43 0.37 17208
OUTSIDE 13.95 43 0.00 2]

2) OCD vs. ZK, Efekt provokace

107



a. FWE-p<0.06

Pac-KonEfektP

Pac-Kon_ EfektP

contrast

0.5

Labels : volume summary (labels and percentages per cluster)

1 15 2
Design matrix

X, W, Z MM Label % Cluster MNb Wx Cluster
26 -90 8 Fusiform R 27.08 2736
Occipital_Mid_R 14.11 2736
Occipital_Inf_R 13.45 2736
Lingual_R 13.81 2736
Calcarine R 8.88 2736
OUTSIDE 7.79 2736
Occipital_Sup R 5.19 2736
Cuneus_R 4.71 2736
Temporal_Inf_R 3.51 2736
Cerebelum_6_R 2.16 2736
Cerebelum_Crusl_R 0.87 2736
Cerebelum 4 5 R 6.084 2736
-22 -84 -14 Occipital_Mid L 38.38 1089
Occipital_Inf L 21.687 1089
Lingual_L 15.61 1889
Fusiform L 12.12 1889
DUTSIDE 3.76 1089
Occipital Sup L 3.31 1089
Calcarine_L 2.11 1089
Cerebelum Crusl_L 1.84 1889
Cerebelum_6 L 1.19 1889
=32 -52 -16 Fusiform L 85.180 143
OUTSIDE 3.50 143
Cerebelum 6_L 8.70 143
Occipital_Inf L e.70 143
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tabie shows at most 3 local maxima = 8.0mm apart per cluster

Height threshold: T= 5.37, p = 0.000 (0.050) Degrees of freedom = [1.0, 44.0]

Extent threshald: k = 0 voaxels, p = 1.000 (0.050) Smoothness FWHM = 12.9 12.7 12.7 {mm} = 6.4 6.3 6.4 {vo
Expected voxels per cluster, =k= = 5.861 Search vol: 1575624 cmm; 196953 voxels; TO1.1 resels
Expected number of clusters, <=c= = 0.05 Voxel size: [2.0, 2.0, 2.0) mm (1 resel = 259.52 voxels)

Expected false discovery rate, == MNaMN

b. Unc-p<0.001

Pac-Kon_EfektP

SPM {T44}

Obr 83&K astry hyper akitsirvoavcnes n@Sipe @
unc<0.001.

Pac-Kon_fektP
Labels : volume summary (labels and percentages per cluster)

X,Y,Z mm Label % Cluster Nb Vx Cluster% Label Nb Vx Label
26 -9@ 8 Fusiform_R 20.75 6955 57.31 20144
Occipital Mid_R 15.30 6955 50.71 16784
Occipital_Inf_R 11.36 6955 79.88 7912
Lingual_R 10.77 6955 32.57 18400
OUTSIDE 8.79 6955 0.00 ]
Cerebelum_6_R 7.02 6955 27.19 14360
Calcarine_R 6.30 6955 23.54 14888
Cerebelum_Crusl R 4.83 6955 12.69 21184
Occipital_Sup_R 4.82 6955 23.71 11304
Temporal_Inf R 4.67 6955 9.14 28456
Cuneus_R 2.30 6955 11.24 11392
ParaHippocampal_R 1.14 6955 6.98 9056
Cerebelum_4 5 R 0.76 6955 6.16 6888
Temporal_Mid_R 0.62 6955 0.98 35272
Calcarine_L 0.59 6955 1.82 18064
-22 -84 -140ccipital_Mid_L 25.06 4497 34.52 26120
Fusiform_L 22.04 4497 42.92 18472
Occipital Inf_L 13.25 4497 63.34 7528
Lingual_L 9.74 4497 20.91 16760
Cerebelum_Crusl_L 7.03 4497 12.14 20824
OUTSIDE 6.69 4497 0.00 0
Cerebelum_6_L 6.65 4497 17.65 13552
Occipital Sup_L 4.71 4497 15.52 10928
Calcarine_L 3.34 4497 6.64 18064
Temporal_Inf L 0.73 4497 1.03 25600
Cerebelum 4_5_L 0.51 4497 2.04 9000
Temporal_Mid_L 0.22 4497 0.20 39536
Cuneus_L 0.02 4497 0.07 12168
-52 -44 -10 Temporal_Inf_L 45.83 24 0.34 25600
Temporal_Mid_L 41.67 24 0.20 39536
OUTSIDE 12.50 24 0.00 2]

table shows first local maximum per cluster.

Height threshold: T = 3.29, p = 0.001 (1.000) Degrees of freedom = [1.0, 44.0]
Extent threshold: k = 10 voxels, p = 0.528 (0.991)Smoothness FWHM =129 12.7 12.7 {mm} =6.46.3 6.4
Expected voxels per cluster, <k> = 26.021 Search vol: 1575624 cmm; 196953 voxels; 701.1 resels




11. P:$ 2410 hiad
1) Seedto-Voxel

LONNVT s edky

a. Kontrast provokal n?2 neutr 8l n2 podm:
Vi sl edkryeksc2 kvTli n8sobn®mu porovng8vegn2 na
a na Yarovni kl.L.astr T FDR p 05
Precuneus
6.98
80 80
60
40
R k20 _
E?’ é% o §ooo
£ 2014
-40
-60 -60
-100 -50 0 50 -50 50
Y (mm) X (mm) 3683
posterior - anterior left - right
-60 ¢ $
-40 s A ﬁ g
. 5 Sa __ 7
U-ZD *0. > oy = 2
éj 0 - _r‘:’i ":\‘,,,"':1:‘“\‘*:‘,:" = “
& R
40 NS p L & &
¥ o - £ :
60t . ) & : i -
-100 -50 0 50
Y (mm)
posterior - anterior
Ob r 839:@RET klastry konektivitypacienti: P vs. N
. Meutral
I Provocation
SouSadni  Velikost (ve = p-FWE p-FDR p-unc Hl avn?2 obl as
klastru (x,y,z) voxelech)
+16-92 +00 529 0.000000 0.000000 0.000000 roC, riICC
-08-98 +00 324 0.000000 0.000000 0.000000 IoP
-08-70 +34 286 0.000000 0.000000 0.000000 Precuneus
-46 +38-06 187 0.000001 0.000001 0.000000 IFP, IOFC, IIFG
+36-74-28 82 0.000935 0.000727 0.000077 Mozel ek rCru
+10-80-14 78 0.001275 0.000826 0.000105 Mozel ek 6
+32+34 +36 48 0.015924 0.008546 0.001326 rMFG
1.kl astr
446 voxels (84%) covering 18% of O@GP6,r+4)0Occipital Pol e Right
40 voxels (8%) covering 5% of I CC r -86l,ntdracal carine Cortex
14 voxelowve(rd%mg 1% of LG r (Lingua8b) Gyrus Right) with cente
29 voxels (5%) -lcadbvedreidn gwvi & %8 &cferrdt)oetr at ( +14,
2.kl astr
281 voxels (87%) <covering 11% ofi2®P, +0)Y Occi pi tal Pole Left)
1 voxels (0% <covering 0% of | CC-1090)m0)yacalcarine Cortex I
42 voxels (13%)-l abekedngirldp0pélhet at (
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3.kl astr
274 voxels (96%) <covering 5% of Prdeicu,n+welobu)s (Precuneous Cort
2 voxels (1%) covering 0% of sLOC r (Lateral-70¢ceddp)t al Cor t
10 voxels (3%) -lcadoved reidn gwi-It 66, Oocfe BrOcRtr at  (
4.kl astr
108 voxels (58%) covering 2% ¢48 F84H0, (Front al Pole Left) wi
33 voxels (18%) covering 2% of FOr b6l 8)Rr,ont al Orbital Cor t
11 voxels (6% covering 2% of I FG tri | ( t5r2f, e83i4dar Front al (
35 voxels (19%)-l abelkednygistp {@3E6nnet at (
5.kl astr
79 voxels (96%) covering 3% of Cereb7le2l)( Cerebelum Crusl Ri
2 voxels (2%) covering 0% of Cereb&0r) (Cerebelum 6 Right) \
1 voxels (1% covering 0% of OFusG r (-D&L8i)pit al Fusi form Gy
6.kl astr
32 voxels (41%) covering 2% of Cer-®#8@)r (Cerebelum 6 Right)
31 voxels (40%) covering 1% of Cereb8l02rRR)( Cerebelum Crusl Ri
13 voxels (17%) covering 1% of LG86L4(O)Li ngual Gyrus Right)
2 voxels (3%) covering 0% of OFusG r (-®2lc6i)pi tal Fusiform Gy
7.kl astr
43 voxels (90%) covering 2% of MidFG r (Middle Frontal Gyr.
2 voxels (4%) covering 0% of FP r (Frontal Pole Right) witd!tl
3~voxels (6%) -caberédgwiO®hoédemoer at (+28, +28, +34)
Visledky s nekorigovanou p hodnotou 0.001
Prav®& rNNC)
o .‘
50 o 50- “ f
i
ey i sl
= \.,;S‘- : Q‘i e
50 -50
100 50 (] 50 50 [¢] 50
‘ ' SouSadrVel i kcsizesize size- HIl av
jg ‘ klastrit(voxel FEW FDR unc obl a
(x,y,z)
o b +0€8 + 129 0.009:0.00€&0.000TrPCC
2
o
60

Ob r 840:eNC T precentral gyruspacienti
Pvs. N

117 voxelosve(r9mnyg) 3% of atlas.PreCG r (Precentr al Gyrus Righ

5 voxels (4%) covering 0% of atlas. PostCG
7 voxels (5%) coWebehgdO0O% of atlas. not

Lev® Nucl egbNPut amen

iy

B0 L R

100 50 a 50

Obr 8M&Ripravi mozel,pdcient:@r
vs. N
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SouSadnic Velikost |si zrRWH si zkeDB si zen @ Hl avn? o
+3Z% 036 100 0.019586 0.019241 0.000481 Pravl mo
50 voxels (50%) covering 2% ofceQdareab’7223B )((+Bedr,ebel um Crus2 Right) wi
48 voxels (48%) covering 2% of Cereb7l334) (Cerebelum Crusl Right) wi
2 voxels (2%) covering 0% of Cere$d44) (Cerebelum 7b Right) with ce

Thal amus

SouSadni c

Vel i kost | si zrRWB si zeDB si zeng@ HIl avn?2 obl asti
-048030 680 0.000000 O0O.0000(0.0000CMoOzEel ek
+5462 +10 492 0.000000 O0.0000(CO0.0000CTFrMTG, rAG, rlLC
6452 +06 469 0.000000 O.0000CO0O.00O0OO0CI MTG, I 1 TG
+48 +08 + 404 0.000000 O0O.0000(CO0.0000CTr MFG, TrPCG
+42 414 404 0.000000 O.000O0(CO0.000O0CTFrITG, r fusifc
-4 6 40460 258 0.000031 0.0000C0.000O0CI FP
+46 +28 + 178 0.000684 0.0001¢(0.00001rlI FG, rMFG
el 45 :
I R s s ‘ g - .
' iy -
o gy 2 5
¢ ! .| g &
g % |
Ak Al |
- W AP s aXigea L4 Saig
|
& %'
Ob r 842:¢hklamusi klastry konektivitypacienti: P vs. N
1. kl astr
222 voxels (33%) covering 12% of Cé€8&h@) | (Cerebelum Crus2 Left) v
170 voxels (25%) covering 8% of Ce(r+eiB234) (Cerebelum Crus2 Right) v
154 voxels (23%) <covering 7% of CelraB26) (Cerebelum Crusl Left) wi
34 voxels (5%) covering 1% of Cereb-I830)( Cerebelum Crusl Right) wit
12 voxels (2%) covering 6% -3626Ver7 (Vermis 7) with center at (+0,
8 voxels (1% covering 2% of Cerem6d2rn (Cerebelum 7b Right) with ce
5 voxels (1%) covering 0% of Cer eth&8 4 (Cerebelum 8 Right) with cer
4 voxels (1%) covering 0% of OFusG 148 &c0c)i pi t al Fusiform Gyrus Lef
71 voxels (10%)-l abeleed ngi OBBIRHNn et at (+2,
2. kl astr
352 voxels (72%) covering 30% of toMTG r (Middl e-5Dempiogr al Gyrus, t
94 voxels (19%) covering 6% of AG50, ¢A6Yul ar Gyrus Right) with cen
19 voxels (4%) covering 1% of iLOC r (Laterabd4pQe6)pital Cortex, ir
10 voxels (2%) covering 1% of pSMG r (Suprama2g+hba) Gyrus, posteri
17 voxels (3%) -lcadbwdreidngvi @ % 2;ferniCetr at ( +50,
3. kl astr
170 voxels (36%) covering 20% of toMTG | ( Mi dd6 25 0T,etn2p)or al Gyrus, t
87 voxels (19%) covering 12% of tol TG | (I nf eb#b5pa20Fempor al Gyrus,
84 voxels (18%) covering 6% of pMTG | (Mi dd-be46eBempor al Gyrus, post
27 voxels (6%) covering 3% of plTG | (I nfewBidHh2,6Tempor al Gyrus, pos
8 voxels (2% covering 1% of A8A512, *tARgul ar Gyrus Left) with center
5 voxels (1%) covering 0% of pSMG | ( Supr-@a4#4a8r, g+ 1n0a) | Gyrus, posteric
2 voxels (0%) covering 0% of Cer-&B56216)( Cerebelum Crusl Left) with
86 voxels (18%)- abeleed nygibBl4dp)éntnet at (
4. kl astr
221 voxels (55%) covering 8RR @fit MiwiFtGhrcdmMi eid| &t Ff o046 a+1Ly+46)
117 voxels (29%) covering 3% of PreCG r (Precentral Gyrus Right) v
37 voxels (9%) covering 5% of | FG oper r (I nferior Frontal Gyrus,
29 voxels (7%) -laabwdreidngvi@% ocfenrtcetr at (+38, +8, +32)
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18 voxels (45%) covering 23% of tolTG r (I nferi-b4L,6T)empor al Gyr
60 voxels (15%) covering 7% of TOFusC r (Temp&R0gl Occipital Fusi
34 voxels (8%) covering 1% of Cerebf6Z2)( Cerebelum Crusl Right)
27 voxels (7%) covering 1% of iLOC r (Laterab8lOx)ci pital Cortex
19 voxels (5% <covering 2% of toMTG r (Middle TEBOGipOor al Gyrus,
4 voxels (1%) covering 0% of Ceretot28n (Cerebelum 6 Right) with
78 voxels (19%)- ebeleed ngi O2HD@NNet at (+50,

6. kl astr
202 voxels (78%) covering 3% o046 ,FB89H2, (Front al Pole Left) with
13 voxels (5% <covering 2% of | FG tri | (50f e4didogr Front al Gyrus,
11 voxels (4%) covering 1% of FOrb46, 4, 0ontal Orbital Cortex Left)
32 voxels (12%)- ebelee d ngi-4®Plp @8N, net at (

7. kl astr
92 voxels (52%) <covering 17% of | FG tricernt(elrnfaetr i(o#4 8Fr+o3n0t,aH1 6Qy r us,
55 voxels (31%) covering 2% of MidFG r (Middle Frontal Gyrus Right
3 voxels (2%) covering 0% of FP r (Frontal Pol e Right) with center
28 voxels (16%)-l ebeleed ngi OB oénmnet at (+48, +26, +20)
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Effect sizes

-0.2

-4 -44 +26 +42 68 +52

. Meutral
[ Provocation

Obr 84B©KCiv 1 e (patientk P s. )
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SouSadni c Velikostklastru (v.) = size pFWE size pFDR size punc Hl avn? o

-04-44 +26 706 0.000000 0.000000 0.000000 PRE, PCC
+42-68 +52 72 0.082374 0.038285 0.002069 rLOC
1. Klastr

447 voxels (63%) covering 8% of Precuneous (Precuneous Cortexjenitr at{2,-66,+32)
219 voxels (31%) covering 9% of PC (Cingulate Gyrus, posterior division) with center-d6(+26)
40 voxels (6%) covering 0% of ntbeled with center atg,-40,+28)
2. klastr
68 voxels (94%) covering 1% of sLOC r (Lateral Occipital Cortex, superior division Right) with center ab§+443)
4 voxels (6%) covering 0% of ntdbeled with center at (+440,+50)
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SouSadni c

Vel i kost tsizeWBH si zEDRB si zeng Hl avn2 obl asti

+586 +34 245 0.00004£0.0000€0.0000Pravi Supramargi

+586 +08 219 0.000110.0000€0.0000r MTG, r AG

+46 +34 + 120 0.0075€0.004150.00012rFP, rlFG

+242 +74 8 2 0.0507€¢€0.0170€0.0012rPCG

-1 49012 69 0.101970.0293¢€0.0026 | OP

1. kl astr
185 voxels (76%) cOYeprinamarldiv olf @YWMGs,r posterdOr+3é)vi si on Right)
30 voxels (12%) covering 4% of aSMG r (Supramnargd3snl Gyrus, anter.i
9 voxels (4%) covering 2% of PO r (Pa3¥4d,eit& A) Operculum Cortex Right
2 voxels (1% covering 0% of AG A4(AB@WNIlar Gyrus Right) with cente
19 voxels (8%) -lcadbwdreidngvi @ %48 6x;ferrBt2gtr at ( +58,

2. klastr

6 voxels (85%) coverTienngp olr6a% oGy rtuessMT G ermp(oMiododcicei-p6 t &a8) part Right)

18

21 voxels (10%) covering 1% of AG50, ¢AdYul ar Gyrus Right) with cen
12 voxels (5% <covering 1% of pSMG r (Suprama0®0g+@&prl Gyrus, posteri
3. klastr

79 voxels (66%) covering 1% of FP r (Frontal Pol e Right) with cent
19 voxels (16%) covering 3% of I FG tri r (Ilnfed)or Frontal Gyrus,
6 voxels (5%) covering 0% of FOrb r (Fr)ontal Orbital Cortex Right)
16 voxels (13%)l abeoleed ngi OB d¢gnthet at (+46, +34,

4. kl astr

62 voxels (76%) covering 1% of PreCG4r +f{B)ecentral Gyrus Right) wi
6 voxetoveém7ing 0% of SFG r (Superior8F+02)Yal Gyrus Right) with cen
14 voxels (17%)l abeoleed ngi OO & VAL at (+26,
5. kl astr

33 voxels (48%) covering 1% of-1@0P26l) (Occipital Pole Left) with cer
10 voxels (14%) covering 1% of OFusG-116881c)ci pi t al Fusi form Gyrus 1
5 voxels (7%) covering 0% of HM@88LO)Lingual Gyrus Left) with center
21 voxels (30%)-1 eabeleed nygi-ltHB06p)é Nt at (
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Q.2

01

Effect sizes

0.2+
+8-98 +4 +40 -60 +24 +18 -56 +30

I Heutral
I Provocation

Obr 848e kl AMY, \pdcignsi: Pes Nkt T,

SouSadnic Veli kost | si zrRWB si zkeDB si zen @ Hl avn?2 o

+088 +04 376 0.000000 O0.000O0O0O 0.000000 r OP

+480 +24 108 0.011172 0.003429 0.0002614 rLOC

+186 +30 72 0.076059 0.016098 0.001858 PRE + PC

1. kl astr
283 voxels (75%) covering ll%nafer@B,tr 4j+Bc,ci pital Pol e Right) with
13 voxels (3% <covering 1% of LG9GL20)Li ngual Gyrus Right) with cent
11 voxels (3%) covering 0% of -20P4110)( Occi pi tal Pole Left) with cent
2 voxels (1%) covering 0% of @OL2fLingual Gyrus Left) with center
67 voxels (18%)- abeleed ngi BHELDHn et at ( +4,

2. kl astr
72 voxels (67%) covering 1% of sLOC r (Latera66QO¢24pital Cort
1 voxels (1%) c(oAvnegruilnagr OQ# roufs AR3 gbhbt,)+2wli)t h center at (+42,
35 voxels (32%)- ebeleed ngi 080 &RBOIL at (+40,

3. kl astr
33 voxels (46%) covering 1% of Preciuteoi&) (Precuneous Cortex)
8 voxels (11%) covering 0% of PC (Cing2a)a24) Gyrus, posterior
31 voxels (43%)-1 eabeleed ngi OBpIoé&rR2Bedt at (+14,

Pravsg arnyddMxl) a

S

Ob r 849:eAMYT rOP, pacienti: P vs. N —

Cluster ( size si zkWB si zkeDB Si zen @ Hl avn?2 o
+146 +12 135 0.003279 0.002274 0.000078 r OP
135 voxels (100%) covering 5% of @&P6,r+100ccipital Pol e Right)
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03

02

0.1

Effect sizes

i)

0.1

Ieft - right

X

0.2}

+62 56 +2 62482

Ob r 850:e kp r a v Bklastry lonektigitypacienti: P vs. N

N Neutral
|- rovocation

SouSadnic Velikost kil

si zkRWB si zkeDB si zen @ Hl avn?2 o
+656 +20 325 0.00000:0.000002 0.000000 rMTG, r A
-6 24 80 2 8 6 0.0424850.017141 0.001071 | MT G

1. klastr

194 voxels (60%) covering 17% of toMTG r (Middl e-4Bempogr al Gyrus, t
125 voxels (38%) covering 9% of (A0, {1Mn)gul ar Gyrus Right) with «ce
6 voxels (2%) caberedgwiOba@E ertddr at (+50,

2. kl astr
86 voxels (100%) covering 10% of toMTG | (Midd6@,,0%4¢mporal Gyrus, t

Prav® Nucl eu(sr NN N\ccc)u mbens

377,

Z (mmj

inferior superior
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% {mm)
lefe rignt

Effect sizes
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¥ {mm)
pestarior - antarior

Ob r §3A:eNAcT klastr konektivitypacienti: P vs. N

I Neutral
[ Provocation
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SouSadnic Velikost k si zRWHB si zekDB si zenqg@ HIl avn?2 obl asti
+24 216 99 0.01292 0.010480.0003Pravl mozel| ek
fusi form, rPHIP,
30 voxels (28%) covering 5% of Cered&88)r (Cerebelum 4 5 Right) wit
29 voxels (27%) <covering 4% of TOFusC r (Temp2r69gl Occipital Fusi fo
19 voxels (18%) covering 6% of pPaHC r (Parahi-3p4i89ampal Gyrus, p O s
13 voxels (12%) covering 1% of LG42L40)Li ngual Gyrus Right) with cer
8 voxels (8% covering 1% of pTFusC r (TemporafB8Fa)si form Cortex,
Medi 81 n2 prefMBRESI N2 kortex (
80 a0
f L hiy 4 R
Bl - o 1t: 60 - ';» [ vl,!p___- !
40 .\‘_3 Fop Wl < 40 | J
B o [ &~ 52
40 + N 40
-6 50
100 50 0 5 50 o 50 -
BO - " 5
41 s .E
;;‘- &
40 o | SEEE
B % R
-1a0 50 p— i 50
A
Ob r 82:&MRFCI klastry konektivitypacienti: P vs. N
I Neutral
I Frovocation
SouSadnic Velikost |si zRWH si zRDRB si zien @ Hl avn2 o
3224 +70 415 0.000000 O0O.000O0O0O 0.000000 Levi pos
precentr
+4826 +64 244 0.000034 0.000023 0.000001 Pravl po
a precen
1. kl astr
202 voxels (49%) covering 6% of Pdq382®G H62()Postcentral Gyrus Left)
190 voxels (46%) covering 4% of PB&XL, +64)Precentral Gyrus Left) wi
23 voxels (6%) -lcadwdreidn gvi-Bt 68 4cfe @Areagetr at (
2. kl astr
133 voxels (55%) covering 3%idafh Rreen@®Brr+ &WP)r(etc3ednt r al Gyrus Right)
105 voxels (43%) covering 3% of Post G, r+6(2Bhostcentral Gyrus Right)
6 voxels (2%) -cabelréedgwiOtiR6d eebt6d r at ( +48,
Zadn?2 ci(PRPGC)Hum
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Ob r 858:@KCT klastry konektivitypacienti: P vs. N

Obr §5e kPCC, v pagienti: B¥seNk t T

SouSadnic Vel i kost tsi zRWH si zeDR si zen @ HI avn2z o
+35 828 806 0.000000 O.000O0O0O 0.000000 Cerebelu
+ r fusi

0648 +42 554 0.000000 O0.000O0O0O 0.000000 PRE + PC
1096 +00 237 0.000048 0.000034 0.000001 | OP
128020 186 0.000366 0.000196 0.000009 Lev® cer

fusiform
54 +38 +1136 0.003276 0.001406 0.000079 I'I FG
+50 +32 + 128 0.004759 0.001703 0.000115 ri FG

1. kl astr
293 voxels (36%) covering 12% of Cerermb226) (Cerebelum Crusl Right)
224 voxels (28%) covering 9% of( +OP46r +@Pcci pi tal Pol e Right) with ¢
150 voxels (19%) covering 10% of Cer®HM§ r (Cerebelum 6 Right) witt
94 voxels (12%) covering 11% of OFusG r-82D&xipital Fusi form Gyrus
11 voxels (1%) ¢bwvegualg G%roé$§ RIGEBMLI) with center at (+10,
5 voxels (1% covering 1% of TOFusC r (Temp®»62&l) Occi pital Fusiforn
2 voxels (0%) covering 0% of iLOC r (Lateral780n8¢ipital Cortex, inf
1 voxels (0% covering 0% of | CC r -§8nt2)acalcarine Cortex Right) v
26 voxels (3%) -lcadbwdreidngvi @ % Ofe nntecetr at (+20,
2. kl astr

462 voxels (83%) covering 8% of Pe6epc8untedobuy)s ( Precuneous Cortex) wit
73 voxels (13%) covering 3% of PC (ChdAGuHB8H6¢ Gyrus, posterior divi
1 voxels (0% covering 0% of Cube@ral, +122()Cuneal Cortex Left) with ce
18 voxels (3%)-lcadwdreidn gvi-it4b 8c:fe BrR2cetr at (

3. kl astr
176 voxels (74%) covering 7% ofl20B2) (Occipital Pol e Left) with «ce
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