xx" VYROCNI SJEZ
e KARDIOLOGICKE

ISEE ARYTMOLOGICKA PROBLEMATIKA MASTERS
o3 ATLETU

BOGNA JIRAVSKA GODULA
OTAKAR JIRAVSKY

centrum sportovni kardiolog
Nemocnice AGEL Trinec-Podle




NON ARY DG ARY DG

l = Chlopenni vady Jiné arytmie

6,60%

POHLAVI

= Hypertroficka
kardiomyopatie (HKMP) Poruchy vedeni

= Arterialni hypertenze
2,80%

Preexcitaéni syndromy
= |schemicka choroba

srdecéni

SPORT

= Endurance = Mixed = Power = Skill

Fibrilace/flutter sini

"['I'I

. Skill = [OBLAST S .
Pohlavi masters non POW;r " TS BUNEK] = Sportovei miadsi 35 et || SUPraventikulami tachykardie
masters . UNEK]
e i
Mixed [OBLAST B Masters atleti (35+ let)
- Endurance e BUNEK] [OBLAST Komorové extrasystoly (KES)
do 35 et  ——— o 5 5 N 5 B NEK
0,00% 20,00% 40,00% 60,00% 80,00% e [OBLAST U ]
0 100 200 BUNEK [OBLAST 0,00% 5,00% 10,00%L5,00%20,009%25,00%
m Sportovci mladsi 35 let BUNEK]
mseny Wmugi m Masters atleti (35+ let) 0.00% 5.00% 10.00% 15.00% 20,00% m Sportovci mlad$i 35 let W Masters atleti (35+ let)

VYSETRENI ZPUSOBILOST

NezpUsobily im
ZpuUsobily s podminkou
ZpUsobily bez omezeni I ———

VE K Genetické vysetreni F _
| 5 ‘\ = Zpusobily
31,401@1_, bez
. 65,50% omezeni
/s
Elektrofyziologické vySetreni ‘ % = Zptisobily s
podminkou

Magneticka rezonance srdce

0,00% 5,00% 10,00%15,00%20,00%25,00%30,00%635,00% 0,00% 20,00%40,00%60,00%80,00%

0
15-19 25-29 35-39 45-49 55-59 65-69 75-79
m MuZi mm Zeny m Sportovci mladsSi 35 let ®Masters atleti (35+ let) m Sportovci mladsi 35 let W Masters atleti (35+ let)

REGISTR CSK NEMOCNICE AGEL TRINEC - popLes XXXIII. s CSK €D

centrum sportovni kardiologie

289 uzaVFenyCh p‘ﬂ’pad[j k datu 2742025 Nemocnice AGEL Trinec-Podlesi
22 v prubéhu dg-terapeutického procesu




FORART DG 3
FoHLAI v J—
O Q@ = =
SPOATY ) B ~ -
eETEN] I hs0argsT
“ = e
I IIII - — et

POHLAVI

15-19 25-29 35-39 45-49 55-59 65-69 75-79
m Muzi = ieny

REGISTR CSK NEMOCNICE AGEL TRINEC - popLEsKXXIIL et CSK €D

entrum sportov k rdiol lg
emocnice AGELT c-Podles|

NON EWG R
. ‘ —




m Chlopenni vady

m Hypertroficka
kardiomyopatie (HKMF)

m Arterialni hypertenze

m Ischemicka choroba
srdecni

VYROCGNI SJEZD CESKE

REGISTR CSK NEMOCNICE AGEL TRINEC - popLEsKXXIIL et . CSK €D

entrum sportovni kardiologie
ernocnh:e AGEL T rrrrrr Podlesi




W Sportovcl mladsi 35 let

- QTS .
B Masters atleti (35+ let)
ICHS &

Hypertenze
—— HKMP

Chlopenni

vady
0,00% 5,00% 10,00% 15,00% 20,009%

VYROCGNI SJEZD CESKE

REGISTR CSK NEMOCNICE AGEL TRINEC - popLEsKXXIIL et . CSK €D

centrum sportovni kardiologie
Nemocnice AGEL Tfinec-Podlesi

VYSETRENI




VYSETRENI

Geneticke vysetreni

Elektrofyziologicke vysetreni ‘

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00% 35,00%

W Sportovci mladsi 35let ®W Masters atleti {35+ let)

REGISTR CSK NEMOCNICE AGEL TRINEC - PODLESHKXXII. St cscocer CSKQ_A[\,_@




ARY DG

= Chlopenni vady Jiné arytmie

POHLAVI

= Hypertroficka
kardiomyopatie (HKMP) Poruchy vedeni

= Arterialni hypertenze

Preexcitaéni syndromy
= |schemicka choroba

SPORT

"['I'I

srde¢ni
= Endurance = Mixed = Power = Skill Fibrilace/flutter sini
, Skill = [OBLAST G .
Pohlavi masters non POW;r " TS BUNEK] = Sportovei miadsi 35 et || SUPraventikulami tachykardie
masters . UNEK]
e ~
Mixed [OBLAST B Masters atleti (35+ let)
- Endurance e BUNEK] [OBLAST Komorové extrasystoly (KES)
do 35 et  ——— o 5 5 N 5 B NEK
0,00% 20,00% 40,00% 60,00% 80,00% e [OBLAST U ]
0 100 200 BUNEK [OBLAST 0,00% 5,00% 10,00%L5,00%20,009%25,00%
m Sportovci mladsi 35 let BUNEK]
mseny Wmugi m Masters atleti (35+ let) 0.00% 5.00% 10.00% 15,00% 20,00% m Sportovci mlad$i 35 let W Masters atleti (35+ let)

o

ZPUSOBILOST

3
| = Zpusobily
/ 31,40% o
e 65,50%

. : VYSETRENI
V E K | Genetické vysetieni

> omezeni
\ ~ = ZpUsobily s
podminkou

Elektrofyziologické vySetfeni

CT koronarografie

NezpUsobily im
ZpuUsobily s podminkou
ZpUsobily bez omezeni I ———

ll'1

Magneticka rezonance srdce

0,00% 5,00% 10,00%15,00%20,00%25,00%30,00%635,00% 0,00% 20,00%40,00%60,00%80,00%

0
15-19 25-29 35-39 45-49 55-59 65-69 75-79
m Muzi mm Zeny m Sportovci mladsSi 35 let ®Masters atleti (35+ let)

H Sportovci mladsi 35 let W Masters atleti (35+ let)

REGISTR CSK NEMOCNICE AGEL TRINEC - popLes XXXIII. s CSK €D

centrum sportovni kardiologie

289 uzaVFenyCh p‘ﬂ’pad[j k datu 2742025 Nemocnice AGEL Trinec-Podlesi
22 v prubéhu dg-terapeutického procesu




Heartfihythm

HRS CONSENSUS STATEMENT - Volume 21, Issue 10, E151-E252, October 2024

2024 HRS expert consensus statement on arrhythmias in the athlete:
Evaluation, treatment, and return to play

Rachel Lampert, MD, FHRS ** - Eugene H. Chung, MD, MPH, MSc, FHRS ** - Michael ]. Ackerman, MD, PhD 3" - .. -
Lluis Mont, MD, PhD, FEHRA *#1T - Jack C. Salerno, MD, FHRS **#* - Maully J. Shah, MBBS, FHRS, CCDS, CEPS-P ¥+

Circulation

2 1 |
Volume 151, Issue 11, 18 March 2025; Pages e716-e761 a’e“:r't""“
https://doi.org/10.1161/CIR.0000000000001297 Association.

ripectives Cardlovascular Case Series
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AHA/ACC SCIENTIFIC STATEMENTS Smmm | T

and Their Mothers: A Nationwide Cohort Study

CLINICAL STATEMENTS AND GUIDELINES

Clinical Considerations for Competitive Sports
Participation for Athletes With Cardiovascular =
Abnormalities: A Scientific Statement From the American
Heart Association and American College of Cardiology

Jonathan H. Kim, MD, MSc, FACC, Chair, Aaron L. Baggish, MD, FACC, Vice (;(r;?)i(rl," e et e
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Rychla, pravidelna tachykardie 2 100 tepu/min,

* jejiz udrzujici okruh je zavisly na AV uzlu.

« Typickym EKG obrazem je uzky QRS (< 120 ms);

* pfi pre-excitaci (AVRT/WPW), nebo raminkové blokadé muze byt
komplex Sirsi.

Klinické formy SVT:

* AV nodalni re-entry tachykardie (AVNRT)

* AV re-entry tachykardie pres pridatnou drahu (AVRT / WPW)
* Permanentni junkcni re-entry tachykardie (PJRT)
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V CSK dominuji 3 fenotypy:
1. Nalez preexcitace u PPS

Symptomatické se abluji
VsSechny se invazivné rizikoveé stratifikuji

V CSK dominuji 3 fenotypy:
2. Objeveni se symptomatické SVT mezi 15- 25 let

Diagnostika typicky z pulsmetru

Nutna pecélivé edukace pred ablaci u rizicich a dusledcich

V CSK dominuji 3 fenotypy:
3. Masters atleti s AVNRT po 35-45 roku zivota

Obtizna inducibilitad—=2
SVT XXX, ez o,
JAK V




Co je dulezité védét

Prevalence: AVNRT/AVRT ~0,1 - 0,3 %; sport riziko
nezvysuje.

Spoustéce: dehydratace / stimulancia / adrenalinovy stres.

Riziko: vétsinou benigni; nebezpedi pouze u pre-excitace

(WPW - pfi FS hrozi VF).

Vykon: zachvat = akutni | vykon, palpitace, hypotenze;
chronicky nevede ke CMP/SCD (mimo rizikové WPW).

Co s tim v praxi

Terapie volby: katetrizaéni ablace.
RTP: po uspéchu 2 tydny pauza +

zatézové EKG.

Bez ablace Ize RTP, pokud je SVT
kontrolovana a srdce strukturalné

zdravé.

Farmaka: / Ca-blokatory tlumi SF,,., a
vykon; anti-arytmika spise pfechodné —

preferujeme ablaci.

CILEM JE ABLACE A MINIMALIZACE DLOUHODOBYCH

LEKU
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SYSTEMATICKY PREHLED
65 studii « 18 870 subjektl

- -

®
palpitace kardiolog/ | o
EPS? 14 % publikaci popisuje zachyceni SVT u
sportovcu; senzitivita wearables 88 %, specificita
95 %.

Bence Bogar,Systematic Review — Detection of Arrhythmias Using Smartwatches — Healthcare
(2024)
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Remodelace sini neregreduje, dilatace komor ¢aste¢né ano, ale ?

c| Lifelong athletes B Retired athletes

Athlete 2 Athlete 3 Athlete 4 Athlete 5

I AV (] Im2)

Sport and Health Science
[ isiis
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Arrhythmias and structural remodeling in lifelong and retired master
endurance athletes

Paolo D’Ambrosio , Jarne De Paepe , Kristel Janssens ,

Amy M. Mitchell , Stephanie J. Rowe , Luke W. Spencer ,

Tim Van Puyvelde , Jan Bogaert, Olivier Ghekiere , Rik Pauwels ,
Lieven Herbots , Tomas Robyns, Peter M. Kistler,

Jonathan M. Kalman , Hein Heidbuchel , Rik Willems ,

Guido Claessen , André La Gerche

PII; S2095-2546(25)00021-3
DOI: https://doi.org/10.1016/}.jshs.2025.101043
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Atrial Fibrillation

FS

Nekoordinovana elektricka aktivita sini (350-600
impulzi/min)

 zpusobuijici ztratu mechanické kontrakce

* a nepravidelné nepravidelny komorovy rytmus.

* Na EKG chybi P-viny, pritomny jsou nepravidelné ,f-vinky”
« a proménliva délka RR intervalu.

Klinicky se déli na paroxysmalni, perzistujici, dlouhodobe
perzistujici a permanentni formu.
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Sportovci si prichazeji pro ablaci FS:
skin to skin 30 min
single day discharge

XXXI

Supraventrikularni tachykardie
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Fakta Implikace pro sport

Vytrvalostni muzi > 35-40 let: 2-10x vyssi riziko. .Lone AF": lehky—stredni trenink povolen.
U-krivka: mirné cviceni chrani (-9-18 %), extrémni objemy

riziko zvysuji.

Mechanismus: dilatace/fibrotizace sini, T vagovy tonus, Symptomaticke/caste epizody: katetrizacni ablace — RTP po

mikro-zanety. individualni rekonvalescenci + zatezovem testu.

Dopad: nepravidelna rychla SF — | CO, unava, dusnost, Antikoagulace: dle CHA,;DS,-VA (CMP hlavni hrozba, SCD

delSi regenerace. vZacna).

Farmaka: B/ Ca-blokatory snizuji vykon; ,pill-in-pocket”
(flekainid/propafenon) pouzivat s vylukou ze sportu (> 5

polocasu).

CiLEM JE ABLACE A MINIMALIZACE DLOUHODOBYCH LEKU
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Meta-Analysis > J Interv Card Electrophysiol. 2024 Mar;67(2):329-339.
doi: 10.1007/s10840-023-01574-0. Epub 2023 Jul 19.

Atrial fibrillation catheter ablation in endurance
athletes: systematic review and meta—analysis

Narut Prasittumkum 1, Nithi Tokavanich 2, Noppachai Siranart 3 Witina Techasatian 4,
Wisit Cheungpasitporn >, Leenhapong Navaravong ©, Ronpichai Chokesuwattanaskul 7

Affiliations 4+ expand
PMID: 37466821 DOI: 10.1007/s10840-023-01574-0
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Meta-Analysis > J Interv Card Electrophysiol. 2024 Mar;67(2):329-339
doi: 10.1007/s10840-023-01574-0. Epub 2023 Jul 19

Atrial fibrillation catheter ablation in endurance
athletes: systematic review and meta-analysis

arut Prasitlumkum 7, Nithi Tokavanich 2, Noppachai Siranart 3, Witina Techasatian 4,

Affiliations + expand

RES:
1. Mozno oCekavat opak. ablaci

2. Ablace je stejne ucCinna a
bezpecCna /mortalita 0%/ jako u
bézné populace

3. Uspésnost ablace neni
ovlivnéna vytrvalostnim
sportem

4. Vhodné ablovat ©

FS

Katetrizacni ablace fibrilace sini
u masters vytrvalcct

Uspésnost Bezpeénost

78 % w w
P gt

1. ablace mortalita

ZaloZzeno na 9 studiich, n =1129
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Table 2. Heart rate and arrhythmias.

S'ﬁ'd"r'l' and Health Science

Variable p
Controls Retired athletes Lifelong athletes
(n=81) (n=41) (n=144)
AA
Sustained AA 0 (0) 15 (37)* 56 (39)" <0.001
AF (lasting > 30 g) 0 (0) 14 (34)* 46 (32)" <0.001

32-34% prevalence FS u kohorté !
« age: OR = 1.07, (95%CI): 1.03-1.12, p = 0.002)
 male sex: OR =7.14, 95%CI: 1.40-36.51, p = 0.018)

XXXl

Journal Pre-proof

Arrhythmias and structural remodeling in lifelong and retired master
endurance athletes

Paolo D’Ambrosio , Jarne De Paepe , Kristel Janssens ,

Amy M. Mitchell , Stephanie J. Rowe , Luke W. Spencer ,

Tim Van Puyvelde , Jan Bogaert, Olivier Ghekiere , Rik Pauwels ,
Lieven Herbots , Tomas Robyns, Peter M. Kistler,

Jonathan M. Kalman , Hein Heidbuchel , Rik Willems ,

Guido Claessen , André La Gerche

PII; S2095-2546(25)00021-3
DOI: https://doi.org/10.1016/}.jshs.2025.101043
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Predcasné depolarizace komor

« pochazejici z ektopickeho loziska distalné od Hisova
svazku.

 Na EKG se jevi jako siroky (> 120 ms) nebo aberantni QRS
komplex

* bez predchozi P-viny nasledovany obvykle plnée
kompenzachi pauzoul.

Klinicky hodnotime:

« symptomy,

e cetnost,

« morfologii

» a reakci na zatez/detrenink.
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CSK zaplaveno dovysetreni UNCOMMON KES

Jine arytmie
PVBs IN THE ATHLETE Poruchy vedeni | —
‘ Preexcitacni syndromy E—
HISTORY, PHYSICAL EXAMINATION, RESTING ECG
24-H ECG MONITORING* Fibrilace/flutter sini —
MAXIMAL EXERCISE TESTING
ECHOCARDIOGRAPHY Supraventrikularni tachykardie —
/ N\ Komorové extrasystoly (KES) | —
NO ABNORMALITIES ABNORMALITIES
(other than PVBs) (other than PVBs) 0,00% 5,00% 10,00% 15,00% 20,00% 25,00%
‘ / ‘ m Sportovci mladSi 35 let  ®Masters atleti (35+ let)

PVBs CHARACTERISTICS SUGGESTIVE OF SUGGESTIVE OF

(see Table 2) CARDIOMYOPATHY OTHER DISEASES

\ Genetické vysetteni
v

COMMON UNCOMMON Elektrofyziologické vySetreni
v 1 v ¥

NO CARDIAC MAGNETIC RESONANCE DISEASE-SPECIFIC
FURTHER TESTS (for polymorphic exercise-induced PVBs consider INVESTIGATIONS
genetic testing for cathecolaminergic polymorphic

ventricular tachycardia)

NEG / 1 POS POS NEG

CT koronarografie

ll'1

Magneticka rezonance srdce

0,00% 5,00%10,00%5,00%20,00%25,00%30,00%35,00%

\\[e] POTENTIALLY AT-RISK PVBs
SPORT RESTRICTION (disease management, including sports restriction)

¢
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Rychlé zhodnoceni Postup & lecba

Prevalence: srovnatelna s nesportovci; vétsina benigni a Bez symptomu + < 500-1000 KES/24 h: bez farmakoterapie.

monomorfni.

Masters vytrvalci: vyssi vyskyt KES/NSVT — efekt Vysetrit, pokud > 500-1000 KES/24 h, polymorfni tvary, salvy
remodelace. NSVT — vyloucit KMP/kanalopatii (EKG, echo, Holter, zatez,
MR/CT, genetika).

Vykon: jednotlivé KES vykon temer neomezi; frekventni B-blokatory: tlumi KES, ale i SF,.; amiodaron/sotalol
snizuji toleranci zatéze a prodluzuji regeneraci. vyjimecne.
Ablace fokusu: volba u symptomatickych / cetnych KES —
rychly navrat bez leku.

CiLEM JE ODHALENI EV. KARDIOVASKULARNI PATOLOGIE,
PRI CETNOSTI/SYMPTOMECH ABLACE A MINIMALIZACE DLOUHODOBYCH LEKU
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Table 2. Heart rate and arrhythmias. Sport and Health Science
(@ isiis

Variable p
Controls Retired athletes Lifelong athletes
(n=8l1) (n=41) (n =144)
Premature complexes
Atrial ectopy 38 (47) 22 (54) 71 (49 0.780
PVCs/24 h (n) 5(1-12) 87 (1-390)* 0.004
>100 PVC/24 h 8 (10) CWETH bl <0.001
>500 PVC/24 h 4 (5) 8 (20)* 14 (10) 0.047
PVC couplets 8 (10) 16 (39)* 30 (21)“ 0.001
PVC triplets 1 (1) 3(7) 12 (8)" 0.049
grrhythmias and structural remodeling in lifelong and retired master
endurance athletes
athletes had more: Paolo D’Ambrosio , Jarne De Paepe , Kristel Janssens ,
Amy M. Mitchell , Stephanie J. Rowe , Luke W. Spencer ,
@’ total-LGE (40% VS. 18%, p =. 0002) Tim Van Puyvelde , Jan Bogaert, Olivier Ghekiere , Rik Pauwels ,
o Lieven Herbots , Tomas Robyns, Peter M. Kistler,
HLGE (29% vs. 9%, p < 0.001) Jonathan M. Kalman , Hein Heidbuchel , Rik Willems ,
° N”_VS (30% VS. 9% p < 0001) Guido Claessen , André La Gerche
« Lifelong athletes had more total and H-LGE compared to retired PII: $2095-2546(25)00021-3
athletes DOI: https://doi.org/10.1016/j.jshs.2025.101043
@no difference in the prevalence of NILVS between the groups (p =
0.179).
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Master Endurance Athletes & Controls

Controls (n=81) Lifelong Athletes (n=87)

Vent Vol + Vent Vol +
Fibrosis + Fibrosis ++
Arrhythmias + Arrhythmias +++

Vent Vol +++
Fibrosis +++
Arrhythmias +++
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