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1L 3.3dcm

v zékladni projekci —
nejvetsi rozmér (systola)
M mode — nestandardni
zpusob, ruzny smér

B mode

trailing echo? leading
echo?

ASE: <40/ 38
Niederle: <42 /39

indexovani na BSA??




LAV =(0.85x Al xA2)/L

LAV =D1 x D2 x D3 x 0,523

LAV =n/4 x 2(1 azn) x S1.S2 x L/n
(Simpson)

norma 22 +- 6 ml/m2 (ASE) — pro 2D!
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e Cim vets sin tim vetsi
pravdépodobnost arytmie



* rezervoarova
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Funkce leve predsing

2 v 093m/s
p 3.47 mmHyg
Frq 2.66 kHz

1v 092m/s
p 3.37 mmHg
Frq 2.62 kHz

[

2 v 0.11 m/s
p 0.05 mmHg
Frq 0.35 kHz|

1v 0.12m/s
p 0.06 mmHy
Frq 0.39 kHz
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objemova kiivka LS
2D AQ

zdrava sin

Yolume(s—

EDV=1073 mi
ESV=?1.0ml
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EF

SVa = VTlax MVA
F=mxa

mM=SVaxp  a=dVadT

Ejekcni sila = % x MVA x Va? X p

Ek = % x SVax Va2 x p

hypotetické koncepty
experiment?

N
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 ? funkce
— objem?
— ejekeni frakce?
— strain?
— Rychlost A?
— ejekeni sila?
— dP/dT?

— vypuzovaci
rychlosti ouska?

Odpoved

nezname!




» pokrocila remodelace se vétSinou
druzi se snizenim ,,systolickych
parametru® leve sin€ a levého
ouska



dilatace siné
...zkraceni ERP

...Casn¢jsi depolarizace, ektopicke
depolarizace

...multifokalni SVES, triggery z
dilatovanych pz

=> fibrilace sini



,,myocardial atrial stunning* je vyvolan
pravdépodobné¢ tachykardii (snad 1 dispersi
RR?), tedy opakovanou rychlou
depolarisaci s nasledkem up-regulace Ca++
Influxu (cytosolic overloading)



histologické zmény u deletrvajici FIS jsou
podobne¢ jako zmény na levé komote u
tachykardii indukovane kardiopatie:
1schemie, zmeny energetickeho
metabolismu a zmény v celularni a
intersticialni matrix vedou k

* destrukci a ztrat€¢ myocytu
 hypertrofi1 zbylych bunék

e Intersticialni fibrose



* ANP — antiproliferativni efekt
 Angiotensin, aldosteron — fibroproliferace

 1Zangtliveé parametry u pacientu s FS
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Top 10 and overlapped differential proteins of two groups.

F s an 1D Gene syrmbol FProtein Description Loglratio P wvalue
: it EIFiB2 translation indtiation factor elF-2B suburit beta . 2. 56E~11
golant. ACPY Iysosomal acid phosphataze izoform | precursor 3. 1TE-112
0a1039.3 AP1AR AP-1 complex-associated regulatory protein isoform a 6. 17E-11
037365.1 ATZML0 atasan-10 1soform 1 5777E-08
036602, 1 THPO3 transportin-3 isoform | 9 04E-08
115716.1 Chorfl2s hypothetical protein LOCE4300 B EAE-07
0065351 EXOCS exocyst complex component 5 1. 1ZE-06
0555301 EDL4B lysine-specific demethylase 4B 8. 93E-0d
004328 1 DRGIN2 ozidative stress-induced growth inhibitor 2 isofortm 2 0 75E-06
ACYP] acylphosphatase-1 isoform a 1.35E-0%

Chorfl03 calpatn-7-liloe protein 8. 13E-11
HMP_ 000554 2 TAP] antigen peptide transporter 1 6. 20E-10
MP_001139184.1 10055  SAF] SULO-activating enzyme subunit 1 isoform o 4. 50E-09
HP_004347.1 975 CDEl CDEL antigen 3.33E-08
HMP_ 0043281 734 QRGIN2 oxidative stress-induced growth inhibitor 2 isoform 2 3.65E-08
NP_0a0264 .3 54014 KIAALTIT hypothetical protein LOC54314 . 36E-07
HP_065916. 2 1ros06  DHZSE4A probable ATP-dependent ENA helicase DH3E6 isoform 1 7.81E-07
MP_078517.1 goran UBXMA UBX domain-containing protein 6 isoform | 9 0AE-07
MP_061956. 2 54482 CCDCYa tRMNA guanosine-2'-0-methyltransferase TRIWLS homalog 1.51E~-08
HP_036399.3 23640  HEPEFP! hep70-binding protein 1 . 1.94E-06




C: overlapping proteins of two groups
037368.1 253814 ATHINI0 atasin- 10 isoform 1
004325 1 734 DRGIN ozidative stress-induced growth intibitor 2 izofortm 2
1121761 alals  URMI ubiguititi-related modifier 1 homolog isoform a
Trs035 1 283203 Clorfod AFRA1 glycosyltransferase
0037a7.2 g497a  WEFLAD 395 ribosotnal protein LAD, mitochondrial precursor
oo3sa0.2 Ba24 CESZ cocaine esterase isoform 1
0343993 23640  HSPEF! hsp70-binding protein 1
0555071 0523 ARNCED armadillo repeat-containing 2-linkeed protein 2
oo1ooo.2 G193 EF35 403 ribozotnal protein 55
Q057733 10189 THOCH THO complex subunit 4
BEIOTA 1 254863 Cl7aorfél hypothetical protein LOCI54843 precursor
006247.1 5586 PEII serinethreomne-protein kinase M2
0651583 57150 Céhorflal hyrpothetical protein LOCS7150
0373741 29105 Cléorfsd transcription factor [IB
poo2s0.1 4049 LYZ Iysozyme C precursor
0043471 975 CDEl CDEL antigen

0011859871 1E+08  Cloorf3g-AP332 C150rf38-AP352 fusion protein

O01135906.1 10724 WIGEAS bifunctional protein NCOAT isoform b
07E970.3 TrAT Chorflod calpain-7-like protein
o0a346.1 10475 TRIMES tripartite motif-containing protein 35
003464 1 al27 BTAN signal transducing adapter molecule |
0604393 53677 TWE1 protein W31 homolog
oo2007.1 2311 FLiG filaggrin
0364672 4547 LIYOIF tyosin-If
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Vejce nebo slepice?






» Reversni remodelace po odstranéni priciny
pretizeni — ano!
— Operace vady
— Odstranéni sinokomorove asynchronie
— Kardioverse FS
— Ablace chronické FS
— Snizeni TK
» ...ale muze byt jen CasteCna (fibroza je
proces vicemenge ireversibilni)



kazdy to povazuje za samoziejme
malo prospektivnich studii

pouze selektovane soubory
systematicky vice popsana predevsim
problematika

— F1S u mitralni vady

— MVP



Fibrilace sini

diive u 20% MiS pii prvnim vysS., nakonec u
50%, prum. vék pr1 nastupu Fi1S 37 let. Korelace
spiSe s vékem...

roli hraje nejen pretizeni siné, ale take
revmaticky proces v myokardu

Zanéet? Pacient1 s F1S/MiS maji vyssi hladiny CRP
nez SR/MiS

Paroxysmalni atrialni tachykardie (PAT)
AV blokady u kalcifikace anulu



Post-operative atrial fibnlation and early complications after operation in both groups

Variables Rheumatic Non-Rheumatic P
MS MS value

Incidence of POAF 11 (11) (3) 0.02
[n (%)]

Duration Of POAF 11701056 8901084 0.62
(min)

Frequency of 331 2.86+2.01 0.51
recurrence AF

Bleeding [n (%)] 12 (21) 21 (42) 0.056

Sternal infection 2(4) 7 (14) 0.08

[n (%)]

GI dysfunction 6(12) (4) 0.14
[n (%)]

Vomiting [n (%)] 6 (12) 3 (6) 0.29
Loss of appetite 5(10) 3 (6) 0.46
[n (%)]

Renal dysfunction 19 (38) 9 (18) 0.026
[n (%)]

Respiratory 23 (46) 22 (44) 1.00
dysfunction [n (%)]

Data presented as meantstandard deviation. MS: Mitral stenosis. POAF: Post-operative
atrial fibrillation, AF: Atnal fibrillation. GI: Gastrointestinal

Mirhosenni: Heart Views.
2012 Oct-Dec; 13(4): 136-138



FIS

mene Casta nez u stenozy

korelace s vékem, ale také se zavaznosti
MIR

diive vyskyt u 57% oper. pro revm. M1
vadu a u 27% operovanych pro rupturu
Slasinky, dnes predominuje ICHS, proto
mene F1S

KT u systolické dysfunkce

NSS uMVP, 1 po MVR - FIK



* F1S je u revmatické MiR cCastéjSi nez u
1schemicke reg.
 Prediktory FiS:

— Zavaznost regurgitace
— Diametr/volum LS

— Zenské pohlavi

— Vék

— Koexistence s MIS



— hypertrofie svalovych vlaken?

— prodlouZzeni pi1 dilataci?

— trakCni zatéZz papilarnich svalu prolabujici chlopné?

— drazdéni papilarnich svalu resp. jejich endokardu
krevnim proudem?

— desorganisace myokardu (ektopie, reentry?)

— fibroza?

— elfyz. abnormality na subcelularni Grovni
(prodlouzeni AP, zkrdaceni ERP)?



— primarni kardiopatie difusni?
— kardiopatie fokalni s dispersi de- a repolarisace (QT)
diastolicka depolarisace sval. vlaken v PC Mi

— ztlusténi endokardu u base ZC Mi

— tromboticke nalety v uhlu mezi1 ZC M1 a svalovinou
LS

— zanct?
— MIRNA exprese



—neurohumoralni faktory (SY x PASY,
RAAS...)?

—1schemie jako dulezity trigger arytmie!

— Betaendorfiny, BNP a ANP jsou
pravdépodobn¢ jen sekundarni markery



asi ve 14 % MVP — FIS, FLS, AVNRT, AVRT
(AP)!

Ale: u MVP bez MIR je vyskyt podobny jako u
normalni populace

MVP + MIR;

SINove

Chr. FIS 29 %
béhy SVT 50 %
komoroveé

KES 100 %

> 1% KES 41 %
> Lown 4A 59 %



SkuteCna prevalence tachyarytmii
u MVP

Riziko komplexnich komorovych
arytmii je vSak stejne jako u stejné
zavazne MiIR jakekoliv jin¢ etiologie

Hochreiter CA: Circ 1986

Kligfield P: AmJ C 1985
Picca M: G Ital Cardiol 1994

—NS bez MIR 0,02 % ro¢né
—NS s MIR 0,9-1,9% roCné
(50-100x vice)



* Nahla umrti se vyskytnou vétSinou u pac. se
zavaznou MiR a nizkou LVEF (a/nebo
RVEF) + NSKT na Holteru

* Riziko nahlé smrti neni anulovano operaci,
pokud trvaji arytmie na Holteru — jiny
mechanismus?



European Heart Journal (2012) 33, 2451-249 ESC/EACTS GUIDELINES 9

doi:10.10%3/eurheartjlehs 109

Q Guidelines on the management of valvular heart

disease (version 2012)

Role chirurgie u MVP/normEF g™

+ maligni arytmie je nejasna

2)*, Ottavio Alfieri

(Chairperson)taly), Felicita Andreotti (Italy), Manuel ). Antunes (Portugal),

=AY = aa et manv

' e
Finally, solid data on thglvalue of surgery are currently lacking
for patients with mitral valve prolapse and preserved LV function

with recurrent ventricular aFfliftRmias despite medical therapy.

6.1.6 Medical therapy
In acute MR, reduction of filling pressures can be obtained with

nitrates and diuretics. Sodium nitroprusside reduces afterload
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ater than 5 mm T Complex ventricular arrhythmias 0.001

Iiu_' ation of Echocardiography.

e56 Bonow et al. : . . . - .
| MV, mitral valve; MVR, mitral valve replacement; NS, not significant; and TVP, tricuspid valve

ACC/AHA Practice Guidelines

Table 20. Use of Echocardiography for Risk P of  (512,513). Although infrequent, the highest incidence of
-No ” ). In sudden death has been reported in the familial form of

Patients fth 2 MVP; some patients have also been notgd to have QT
'rate  prolongation (502,514).

Study, Year

Chandraratna et al., 1984 (494) 86

at of e T ~ie T PN, ISR (. V. SURUUUPUI o S, WP

ascending aorta

Nishimura et al., 1985 (495) 237 MV leaflet 5 mm or greater T Sum of sudden death, efbcarditis, and

cerebral embolus

LVID 60 mm or greater T MVR (26% vs. 3.1%)
Pozor na familiarni vyskyt
o MVP, zvlasté s dlouhym QT!

Babuty et al., 1994 (498)

Marks et al., 1989 (496)

ATTNY TS
Zuppiroli et al., 1994 (499) 119 MV leaflet greater than 5 mm T Complex ventricular arrhythmias 0.001

Reprinted from the ACC/AHA/ASE 2004 Guidelines for the Clinical Application of Echocardiography.
LVID indicates left ventricular internal diameter; MR, mitral regurgitation; MV, mitral valve; MVR, mitral valve replacement; N5, not significant; and TVP, tricuspid valve
prolapse. | indicates increase.




Europace (2006) 8, 746-837
doi:10.1093/europace/eul108

EUROPEAN
SOCIETY OF
CARDIOLOGY®

ACC/AHA/ESC Guidelines

ACC/AHA/ESC 2006 guidelines for management of patients with
ventricular arrhythmias and the prevention of sudden cardiac death

Areport of the American College of Cardiology/American Heart Association Task
Force and the European Society of Cardiology Committee for Practice Guidelines
(Writing Committee to Develop Guidelines for Management of Patients With
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death)
Developed in collaboration with the European Heart Rhythm Association and
the Heart Rhythm Society

Writing Committee Members, Douglas P. Zipes, MD, MACC, FAHA, FESC, Co-Chair, A. John Camm, MD, FACC, FAHA, FESC,
Co-Chair, Martin Borggrefe, MD, FESC, Alfred E. Buxton, MD, FACC, FAHA, Bernard Chaitman, MD, FACC, FAHA,
Martln Fromer, MD, Gabriel Gregoratos MD FACC FAHA George KJ‘em MD, FACC, Arthur J. Moss, MD, FACC, FAHA*

Rohe Mverburg. M. FA AHA 3 io MU Phl Vi a| A Quinones. MD. FA Jan M. Koden. mD

01] PAPROJUMOC]




Subpopulatmns of patients remain at rlsk for SCD for years
after the AMI. Multiple factors in addition to reduced EF
have been demonstrated to contribute to the risk for SCD
after Ml; these include the presence of NSVT, symptomatic
HF, and sustained monomorphic VT inducible by EP testing.
The only specific antiarrhythmic treatment proved

8.2. Valvular heart disease

Recommendations
Class |

Patients with valvular heart disease and ventricular
arrhythmias sh be evaluated and treated following

...0C

chlopenni vady...

kazuji se na GL pro

ACC/AHA/ESC Guidelines

current recommendations for each disorder. (Level of

indicated in patients who are receiving chronic optimal

Evidence: C)
Class lIb

The effectiveness of mitral valve repair

...hevi se, jestli pomuze MVR

to reduce the risk of SCD in patient ] ZavaZHYCh arytmii. ..

valve prolapse, severe mitral regurgitati
ventricular arrhythmias is not well established. (Level
of Evidence: ()

catheter ablation or surgical resection to eliminate VT.
If that is not successful, ICD implantation is rec-




o Je-li to mozné, lecit zakladni
onemocnéni — pricinu.

* Pokud je duvodné podezreni, ze
srdecni vada ma na svédomi vznik
arytmie - reSit vadu.



stenosy

i v pripadé SR profit z nizsi
frekvence (digitalis ?, betablokatory)

o v pripadé definitivni fibrilace
kontrola A-V prevodu (digitalis,
verapamil, betablokatory, ablace
ANYA)



regurgitace

* vyhnout se bradykardizujicim l1ékum
(K udrzeni dostateCného minutového
obéhu je nutna vyssi frekvence

* dat pozor na vyskyt komorovych
arytmil



- vhodny pouze u nemocnych bez
dysfunkce LK!

Il amiodaron
ICD



Zavery:



Trvalost a nerozlu¢nost
Efektivita

SpoleCny substrat
Tolerance

Adaptabilita
[ malé bolesti se mohou stat zavaznym problémem

Vzniknou-1i potize, vinu nesou vétSinou obe
strany

NetfesSené nebo neresitelné problémy:
konc¢i rozvodem nebo ublizenim na zdravi



arytmie

Trvalost a nerozlu¢nost
Efektivita

SpoleCny substrat
Tolerance

Adaptabilita

I malé bolesti se mohou stat zavaznym problémem

Vzniknou-1i potize, vinu nesou vétSinou obe
strany

NetfeSen¢ nebo nefeSitelné problemy:
konci smrti



* Konecnym stadiem pokrocCilé mitralni vady z hlediska
arytmologického je dilatovana leva sin s elektrickou
zastavou nebo permanentni fibrilaci, a tedy definitivni
ztratou 1 mechanické funkce a s naslednymi
komplikacemi.




pretizena LS je rizikovym markerem
morbidity a mortality

LS je tfeba pecClive vysSetfovat a monitorovat
zdroje tromboembolie: FS +SEC, +TR

atrialni a komorove arytmie jako resultat Mi

vady nejsou benigni, ale naopak smrtonosné
komplikace




D¢ékugi za pozornost



