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Ischemic brain lesions on magnetic resonance imaging A, B. /uid
attenuated inversion recovery (FLAIR) sequence. Drobna viceCetna ischemicka
loziska oboustranné fronto-parietalné. C. diffusion-weighted imaging (DWI)
sequence with ischemic brain lesions finding consistent with embolic lesions.
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Ischemicka CMP

O

Vazny medicinsky a socioekonomicky problém
Treti nejcastejsi pficina umrti, v nékterych vekovych skupinach
incidence stale stoupa

V CR zemtelo,v roce 2006 témé&F 6 300 muzd a 9 000 Zen na
CMP (podle UZIS 2006)
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oy ischemickych cévnich mozkovych priho

Kardioembolizacni (25-40%)

Vyznamnou podskupinu kryptogenni iCMP predstavuji pacienti
s tzv. ESUS (Embolic Stroke of Undetermined Source).

Radiologicky nalez kortikalniho infarktu nebo subkortikalni l1éze, ktera ma alespon v jednom rozméru
velikost > 15 mm na CT nebo > 20 mm na MR pfi souCasné absenci vyznamné aterosklerozy (AS) na
extra/intrakranialnich tepnach (stendzy pouze do 50 %) a absenci vyznamného zdroje
kardioembolizace: permanentni nebo paroxysmalni FS, intrakardialni trombus, uméla srdecni chlopen,
sinovy myxom a jiné srde¢ni nadory, mitralni stendza, nedavny (< 4 tydny) srdecni infarkt, EF LK < 30 %,
chlopenni vegetace nebo infekcni endokarditida.

ESUS koncept z predpokladu, Ze vétSina kryptogennich a
nelakunarnich iCMP je embolizacnich.

Az v Sestiné vSech iCMP se miize jednat o typ ESUS.

Pacienti s ESUS jsou mladsi s nizsSim vyskytem tradicnich
vaskularnich rizikovych faktorll a maji vyssi riziko recidivy na
antiagregacni terapii.
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Priciny ESUS

Kardioembolizacni zdroje | Mitralni chloper Myxomatdzni poskozeni chlopné s prolapsem
s malym rizikem Mitralni anularni kalcifikace
Aortalni chloper Stendza aortalni chlopné

Kalcifikace aortalni chlopné
Sifova asystolie a sick-sinus syndrom

Supraventikularni

arytmie mimo FS Sinové ,high-rate® epizody
a staza krve v sini Staza v ousku LS se snizenou vydejovou rychlosti nebo spontannim echokontrastem
Strukturalni zmény sini Aneurysma septa sini
Chiariho sitka
Leva komora Stfedné vyznamna systolicka nebo diastolicka dysfunkce (globalni nebo regionalini)

Endomyokardiaini fibréza

Fibrilace sini Dosud nedetekovana

Spojené s rakovinou Skryta (latentni) nebakterialni endokarditida

Embolizace z okultniho tumoru

Tepenna embolizace AS platy z aortalniho oblouku

Nestenotizujici AS platy s ulceraci v mozkovych tepnach

Paradoxni embolizace Patentni foramen ovale

Defekt sifiového septa
Plicni A-V zkrat (fistula)
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Hart RG, Diener HC, Coutts SB, et al. Embolic strokes of undetermined source: the case for a new clinical construct. Lancet Neurol 2014;13:429-38. (’



Patofyziologie CMP
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Schematicky diagram diagnostického
postupu u kryptogenni ischemicke CMP.

Uréeni typu iCMP podle klasifikace ASCOD
Skutegna kryptogenni iCMP: ADSOCOO0DO

A

MR mozku s lokalizaci
ischemickych zmén

l

Podrobné vyietieni tepen
zasobujicich mozek, které spolehlivé
vylougi disekci ¢i vaskulitidu

A

¥

Komplexni trombofilni screening

A

r

‘ Podrobné kardiologické vyZetfeni

|

cause of the index stroke

standard diagnostic tests or criteria

y)

Causality uncertain

B By indirect evidence or less sensi-
tive or specific tests or criteria

TEE:

morfologické a funkéni zmény LS a LK
PFO s pravo-levym zkratem
dalii abnormity septa sini

24 h EKG-Holter

Sérové hodnoty
specifickych
kardiomarkerd

l

|

Dlouhodoby EKG-Holter (ideédlIné 30 dni):

* iCMPtypu ESUS
e vyisi CHA;DS:VASC skore

e zvwyiené hodnoty specifickych kardiomarker(
e vétiivelikost LS nebo abnormaélni morfologie ougka LS
e vysoky poéet APBs detekovanych b&hem 24 h EKG-Holteru (500-1000/24 h)

3

Unlikely a direct cause of the
index stroke (but disease is present)

Other
causes

Atheroth
"| -

214

C By weak evidence

rombosis

i . Cardio-

N

‘/I'/J/_I embolism

Small vessel disease

Amarenco P, Bogousslavsky J, Caplan LR, et al. The ASCOD Phenotyping of Ischemic Stroke (Updated ASCO Phenotyping). Cerebrovasc Dis

2013;36(1):1- 5. doi: 10.1159/ 000352050.
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Kardioembolizacni pricCiny ischemické CMP

Velmi casté Fibrilace a flutter sini, trombus v levé sini a v levé
komore
Méneé Casté Chlopenni vady a nahrady, spontanni echokontrast,

AS zmény ascendentni aorty

Vzacné Intrakardialni tumory, plicni AV malformace,
perzistujici levostranna horni duta zila s anomalnim
vyusténim do leve siné

Nejisté Abnormity sinového septa (patentni foramen ovale,
defekty)
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Trombus Vv levé aurikule

19/03/2010 11:52:35
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Fibrilace sini - terminologie

Poprvé diagnostikovana epizoda fibrilace sini

Paroxysmalni
(obvykle <48 h)

| Perzistentni
(trvajici > 7 dnli nebo vyzadujici
kardioverzi) v
| 3 Dlouho trvajici —
> perzistentni (>1 rok) \
|—> Permanentni
>
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Incidence parox. FS u =

BIOTRONIK

. (o) s —_—
acientu s kryptogenni CMP
Délka Incidence | Zdroj
monitorace
Opakované 24 h 5% Liao ], et al. Stroke 2007; 38: 2935-2940.
48 hodin 29 % Dangayach NS, et al. Therapeutics and Clinical Risk

Management 2011; 7: 33-37.

7 dni 12,5 % Stahrenberg R, et al. Stroke 2010; 41: 2884-8.

21 dni 20-22 % | Elijovich L, et al. J Stroke Cerebrovasc Dis 2009; 18:
185-9. Spring M, et al. Stroke 2008; 39: 527-729.

21 dni 23 % Tayal AH, et al. Neurology 2008; 71: 1696—-1701.

Gladstone DJ, Spring M, Dorian P, et al for the EMBRACE Investigators and Coordinators. Atrial Fibrillation in Patients with Cryptogenic Stroke. N
Engl J Med 2014;370:2467-77. doi: 10.1056/NEJMoa1311376.

Sanna T, Diener HC, Passman RS, et al. for the CRYSTAL AF Investigators. Cryptogenic Stroke and Underlying Atrial Fibrillation. N Engl J Med
2014;370:2478-86. doi: 10.1056/NEIJMoa1313600.
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CHA,DS,-(VASc) Score HAS-BLED Score 20

»

0
CHF 1 Hypertension 1 3 15
Hypertension 1 Abnormal renal or 1or2 §
Age > 75 1 liver function \g 10
Diabetes 1 Stroke 1 %
Stroke/TIA 2 Bleeding 1 E 5
Vascular disease 1 Labile INR 1 g
Age 65-74 1 Elderly (> 65) 1 2 o0
Sex female 1 Drugs or alcohol 1or2

CHADS2
Maximum 6(9) points Maximum 9 points
I Gage (2001) 4 Gage (2004) —®—Olesen (2011)
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Uzaver levé aurikuly

Fixation Barbs

a

WATCHMAN

O De Backer et al. Open Heart 2014;1:€000020
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ORIGINAL INVESTIGATIONS

Prospective Randomized Evaluation ®
of the Watchman Left Atrial Appendage o
Closure Device in Patients With

Atrial Fibrillation Versus

Long-Term Warfarin Therapy

The PREVAIL Trial

i Jr, MD,* Saibal Kar, MD, Matthew 1, Price, MD,: Brian Whisenant, MD, Horst Sievert, MD,

David R. Holmes Jg, M

U pacient( s FS, kteti z rliznych d@vodd nemohou uzivat antikoagulacni terapii,
je mozné provést katetrizacni uzavér ouska LS.

Dosud byl s antikoagulacni terapii (warfarin) srovnan pouze okludér
Watchmann® ve dvou randomizovanych studiich: PROTECT AF a PREVAIL.
Uzavér ouska LS byl v rdmci prevence iCMP v{ci warfarinu tzv. ,non-inferiorni*
s nizSim dlouhodobym rizikem krvacivych komplikaci v intervenované skupine.
Podle recentnich doporuceni mize byt zvazeno katetrizacni uzavieni ouska LS
v ramci prevence iCMP u pacientt s FS a kontraindikacemi dlouhodobé
antikoagulacni terapie. (Ttida II, droven B).

Q_ Chronic or paroxysmal non-valvular atrial fibrillation (NVAF)

- CHADS2 >2 or CHADS2 score >1 with an additional risk factor

a | 1
> O i
b=
=) o ‘ Watchman LAA implant group
T o
o
= === Control
oo~ D Aspirin for life, warfarin for 45 Warfarin for life
o O — Device days or till closure of LAA, Target INR 2-3
@ clopidogrel 45 days-6 months
L g
E ©
@
g o |

(=]

< 138137 136135135 133122106 96 88 85 81 74 63 49 44 43 41 30 21 12 4 3 2 1 1 1 Control

o T 269263248242247 241 216190184 171156 148136107 85 75 74 72 54 33 18 1 10 9 6 1 1 Watchman

LI N Y D B B B | Procedural success and safety has significantly improved in comparison to previous studies.

01234567829 n 13 15 17 19 23 25 27 29
The PREVAIL trial provides additional evidence that LAA closure is a safe and
Time (MU nths) effective alternative to coumadin in patients with NVAF
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Intrakardialni utvary
lokalizované v levostrannych
srdecnich oddilech
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Trombus v levé komore

18/09/2006 11:38:40
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Trombus LS — degenerace bioprotezy

PHILIPS
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20/12/2006 15:22:55
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Zkratove srdecni vady s pravo-
levym tokem
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Patentni foramen ovale
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Rizikové PFO
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ARDIOLO



ROPE index

Charakteristika Pocet bodii

Absence hypertenze 1

Absence DM 1

Absence predchozi TIA/iCMP 1 Maximalni skére (pacient < 30 10
Absence koureni 1 let s kortikalnim infarktem pfi
Kortikalni infarkt 1 absenci hypertenze, diabetu,

Vék: predchozi TIA/iCMP, nekurak)

18-29 let 5 Minimalni skore (pacient > 70 0
30-39 let 4 let, kurak, hypertonik, diabetik,

40-49 |et 3 s predchozi TIA/iCMP, kvalifikujici

50-59 let ) infarkt neni kortikalni

60-69 let 1

> 70 let 0

Kent DM, Ruthazer R, Weimar C, et al. An index to identify stroke-related vs. incidental patent foramen ovale in cryptogenic stroke. Neurology

2013;81:619-25. doi: 10.1212/WNL.0b013e3182a08d59.

94
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Uzavér PFO

Uvodni analyza tfi randomizovanych studii CLOSURE I (Evaluation of
the STARFlex Septal Closure System in Patients with a Stroke and/or
Transient Ischemic Attack due to Presumed Paradoxical Embolism
through a Patent Foramen Ovale), PC Trial (Clinical Trial Comparing
Percutaneous Closure of Patent Foramen Ovale Using the Amplatzer
PFO Occluder with Medical Treatment in Patients with Cryptogenic
Embolism) a RESPECT (Randomized Evaluation of Recurrent Stroke
Comparing PFO Closure to Established Current Standard of Care
Treatment) [77] neprokazala vyznamny prospéch z uzavéru PFO u
pacientl s kryptogenni iCMP.

Nicméne dodatecna ,per-protocol® analyza studie RESPECT vSak
naznacila mozny prospéch z uzavéru PFO u téchto pacientd.

Meier B et al. for the PC Trial Investigators. Percutaneous closure of patent foramen ovale in cryptogenic embolism. NEJM 2013;368:1083—-1091.
Carroll ID, et al. Closure of patent foramen ovale versus medical therapy after cryptogenic stroke. NEJM 2013;368:1092-1100.

Furlan AJ, et al for the CLOSURE I Investigators. Closure or medical therapy for cryptogenic stroke with patent foramen ovale. NEJM 2012;366:991-999 ’
Wolfrum M et al. Stroke prevention by percutaneous closure of patent foramen ovale: a systematic review and meta-analysis. Heart 2014;100:389—395.'
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The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 MARCH 21, 2013 VOL. 368 NO. 12

Percutaneous Closure of Patent Foramen Ovale
in Cryptogenic Embolism

Bernhard Meier, M.D., Bindu Kalesan, Ph.D., Heinrich P. Mattle, M.D., Ahmed A. Khattab, M.D.,

David Hildick-Smith, M.D., Dariusz Dudek, M.D., Grethe Andersen, M.D., Reda Ibrahim, M.D.,

Gerhard Schuler, M.D., Antony S. Walton, M.D., Andreas Wahl, M.D., Stephan Windecker, M.D.,
and Peter Jiini, M.D., for the PC Trial Investigators*

Table 2. Clinical Outcomes.* P Value for
Subgroup PFO Closure  Medical Therapy Hazard Ratio (95% ClI) Interaction
PFO Closure Medical Therapy Hazard Ratio or Relative no. of patientsfiotal ne. (%) )
Outcome (N=204) (N=210) Risk (95% CI) PValue || Overl 0404 1Y70(52) ——— 063 (0.24-162)
Age ' 010
. <d5yr 1791 (1.1) 697 (6.2) — . 0.16 (0.02-1.31)
no. of patients (%) =45yr 6113 (5.3) 5113 (4.4) — 1.22 (0.37-3.99)
Primary composite outcome of death, stroke, 7 (3.4) 11(5.2) 0.63 (0.24-1.62) 0.34 Atrial septal aneurysm : 0.09
TIA, or peripheral embolism Yes 4/47 (85) 2/51(3.9) — 200 (0.38-114)
No 3157 (L.9) 9159 (5.7) . T 032 (0.09-1.18)
Deathi 2(1.0) 0 5.20 (0.25-107.61) 0.24 Cardiovascular index event ' 078
. Stroke 5/165 (3.0) 8/163 (4.9) —- 0.58 (0.19-1.76)
Cardiovascular 0 0 NA Transient ischemic attack 2139 (5.1) 347 (6.4) — - 078 (0.13-4.66)
. or pulmonary embelism H
MNoncardiovascular 2(1.0) 1] 5.20 (0.25-107.61) 0.24 I e w—— i 55
i Yes 2/76 (2.6) 6/79 [7.6) —— 0.28 (0.06-1.41)
Thromboembolic event No 5/128 (3.9) 5/131 (3.8) ——— 0.99 (0.29-3.45)
Strokef 1{0:5) 5(24) 0.20 (0.02-1.72) 0.14 003 010 035050100200 5001000
TIA 5 (2.5) 7(3.3) 071 (0.23-2.24) 0.56 Closure Better Medical Therapy
Peripheral embolism 0 0 NA Better
Secondary composite outcome of stroke, TIA, 5 (2.5) 11(5.2) 0.45 (0.16-1.29) 0.14 Figure 2. Subgroup Analyses of the Primary End Point.
or peripheral embaolism Hazard ratios were calculated with the use of a Cox proportional-hazards model.
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The NEW ENGLAND JOURNAL of MEDICINE A. Intention-to-Treat Cohort
1.0
) 0.9+
ORIGINAL ARTICLE 1.004
z zj_ ggg: CIOS{L;JEE{OUP
B 7 0.97+ B
= 0.6 0.96
Closure of Patent Foramen Ovale versus | £ 0o
. . [ 0.931 :
Medical-therapy grou
Medical Therapy after Cryptogenic Stroke | € o4 0.92- epy group
E 0.91 (N=16)
. 2 034 0.90 T T T T T T T
John D. Carroll, M.D., Jeffrey L. Saver, M.D., David E. Thaler, M.D., Ph.D., . o 1 2 3 4 5 & 7
Richard W. Smalling, M.D., Ph.D., Scott Berry, Ph.D., Lee A. MacDonald, M.D., | Hazard ratio, 0.49 (95% Cl, 0.22-1.11)
David S. Marks, M.D., and David L. Tirschwell, M.D., 0.17 p_0.08 by log-rank test
for the RESPECT Investigators* 0.0 | | | , | | ,
0 1 2 3 4 5 6 7
Years to Event
Closure Medical-Therapy PValueby P Value for B AS'TrEated COhon
Subgroup Group Group Hazard Ratio (95% Cl) Log-Rank Test Interaction
no. of patients/total no. (%) 10_‘—*

Overall 9/499 (18)  16/481(33) | | |1 049(022-111) 008 0.9

Age H 1 H H 0.52 -
18-45yr 4230(17)  5/210 (2.4) ! Do : | 070(0.19-260) 059 08 égg—q
46-60yr 5/262 (1.9)  11/266 (4.1) | [ | i ! 0.41(0.14-1.17) 0.08 =4 S99

T ; | b 07 =z 0.98- I
Male 5/268 (1.9)  10/268 (3.7) E 3 —a—H E E 0.45 (0.15-1.31) 0.13 = 0.71 0.974 Closure group
Female 4B1(L7) 6213 (28) | b R L1 057(016-202) 038 T 0.96- (N=5)

Shunt size H 1 H H 0.07 -2 0.6 0.95
None, trace, or moderate 7/247 (28)  6/244 (2.5) | | | | : | 103 (035-3.08) 095 E 0'94_

Substantial 2247 (08)  10/231 (4.3) | | n | ! ! 018 (004-081)  0.01 p 0.5+ 0'93

Atrial septal aneurysm | | | | 0.10 ' B .

Presenpt ! 2180 (L1  9/169 (53) | [H !l 019(004-087) 002 \E 0.4 0.92- Medical-therapy group
Absent 7319 22)  731222) | e || 089(031-254) 083 t 0.91+ (N=18)

Index infarct topography | i | | 0.39 g 0.3+ 0.90 I I I I I I T
Superficial 5/280 (18)  12/269 (45) ! . i1 037(013-104) 005 ] 0 1 2 3 4 5 6 7
Small deep 257 (35) 170 (14) | Db W1} 176(0.16-19.93) 0.64 0.24
Other 2157 (13)  3/139(22) ! h = I 1 1056(009-334) 052 Hazard ratio, 0.27 (95% Cl, 0.10-0.75)

Planned medical regimen | i | | 0.20 0.1
Anticoagulant 41323.0) 3121 (25) | P - | 1 1 114(026-510) 0386 P=0.007 by log-rank test
Antiplatelet 5/367 (14)  13/350 (3.6) ! om L1 034(012-094) 003 0.0 | | | : | | :

0.61 0.‘1() 1.00 10!00 O 1 2 3 4 5 6 ?
Closure Better Medical Therapy Better Years to Event
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Total (n=58) | TPFO present | "PFO absent P
(n=21) (n=37)
New fMRI ischemic brain lesions (n) 9 (15.5%) 7 (33.3%) 2 (5.4%) 0.008
Stroke/§TIA with no £MRI finding (n) 4 (6.9%) 2 (9.5%) 2 (5.4%) 0.615
COMPOSITE ENDPOINT 13 (22.4%) 9 (42.8%) 4 (10.8%) 0.0082

+PFO — patent foramen ovale, IMRI — magnetic resonance imaging, §TIA — transient ischemic attack

1 -
0,108

Composite endpoint 2
B 1
o o

oL
o o
1

L
~
1

o
(e)]
1

Relative Frequency
P(Composite endpoint 2 given PFO)
1S9 S
N w S (6,

8
-
1

o

Patent foramen ovale

Vindi§ D., Hutyra M., Safiék D., et al. Patent foramen ovale and the risk of cerebral infarcts in acute pulmonary embolism - a prospective
observational study. Journal of Stroke and Cerebrovascular Diseases 2018, Vol. 27, No. 2 (February), 2018: 357-364 [ INTERNT KLINIKA
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@ ESC European Heart Journal (2019) 40, 914-924 CLINICAL RESEARCH

European Society doi: 10.1093/eurheartj/ehy402 Prevention and epidemiology
of Cardiology

Patent foramen ovale and long-term risk
of ischaemic stroke after surgery

Sabine Friedrich'*!, Pauline Y. Ngz'”, Katharina Platzbecker"?!, Sara M. Burns?,
Valerie Banner-Goodspeed’, Christian Weimar®, Balachundhar Subramaniam?,
Timothy T. Houle?, Deepak L. Bhatt®, and Matthias Eikermann'%*

A Time-to-event plot
182 393 patients screened for eligibility Yy < Fal vty cotot
‘ ? : B
20 397 excluded e
12270 age <18 years g @ |
31 ASA 6 i1 b L1
602  cardiac surgeries g i = I I'
6660 paediatric surgeries g:
6625 ischaemic stroke prior to surgery | Koo sl
PFO 0 ® 120 1% ll.)’u)wm)d..);‘:: 540 0 0 70
v -

= 3A0 0 60 120 180 240 300 360 420 480 540 600 660 72
161 996 eligible Time after surgery in days

(Cohon for imputation) NoPFO 140553 125325 119820 115680 111966 109059 106129 102984 100514 98257 95973 93583 90443

PFO ns4 1045 974 26 885 954 826 79 788 768 749 733 m

B Time-to-event plot
17 433 had mlSSln data' ] - Subgroup of patients who received transoesophageal echocardiogram with contrast agent
958 BMI e
2031 ASA status § = -
> 1 ca i T
509  surgical service 2% E‘ W M
2886 admission type g, ] T
| 5 - =
3014 work RVU 5§ o 5 e
=
2496 vasopressor dose g
& - No PFO 2 S
= i X
r 0 60 120 18 240 300 360 420 480 540 600 660 720
i Time aft in da
].44 563 patlen[s Ne PFO 583 s 515 504 AN4 “nC:J “‘:Iurgcr‘y”m z’s 440 L 420 410
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Defekt sinového septa — sinus venosus superior

21/11/2007 09:47:46
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21492007 190813

bDP7

17.1 mm (2D)’
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Defekt sinoveho septa — typu secundum
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Perzistujici levostranna horni duta zila s
atypickym vusténim do levée siné

92
118:236 HR

aplikace z prave v. cub.
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Zavery

1.

Prvnim  krokem v  managementu
sekundarni prevence je spravna
etiologicka klasifikace iCMP a to
podle ASCOD Kklasifikace.

U pacientl s kryptogenni etiologii by
mélo byt pomysleno na KE.

Pri TTE/TEE nalezu PFO je nutné peclivé
dosetreni  smeérujici ke  stanoveni
pravdepodobnosti paradoxni embolie a
rizikovosti PFO.

VCasné a spravne urceni priciny
ischemicke cévni mozkove prihody je
zcela zasadnim predpokladem pro
efektivni a bezpecnou sekundarni

~_prevenci.

Urceni typu iCMP podle klasifikace ASCOD
Skute€na kryptogenni iCMP: AOS0C000DO

MR mozku s lokalizaci
ischemickych zmén

l

Podrobné vySetieni tepen

zasobujicich mozek, které spolehlivé
wylouéi disekei &i vaskulitidu

i

‘ Komplexni trombofilni screening ‘

l

‘ Podrobné kardiologické vysetfeni \
éro!

S
+ morfologické a funkgni zmény LS a LK
e PFOs pravo-levym zkratem kardiomarkerd
+ dal¥i abnormity septa sini

TEE: 24 h EKG-Holter odnoty
specifickych
Keri

o 9 M
3 2 =

Dlouhodoby EKG-Holter (idedlné 30 dni):
* iCMP typu ESUS
*  vy33i CHA;DS,VASC skére
* zvyiené hodnoty specifickych kardiomarkert
o vétsivelikost LS nebo abnormélni morfologie ouska LS
*  vysoky pocet APBs detekovanych béhem 24 h EKG—M(SOOJOO[}DIL h)
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