MASTERS ATHLETE A KARDIOSTIMULATOR:

indikacie, implantacie, nastavenie, prevencia

poskodenia a sposobilost k Sportu

MUDr. Marta Jakubova, PhD.1, MUDr. Michal Kerekanic, PhD.2

1. Centrum preventivnej a $portovej kardioldgie, 1. Kardiologickd klinika UPJS LF a VUSCH, a.s. KoSice
2. Arytmologické oddelenie, I. Kardiologicka klinika UPJS LF a VUSCH, a.s. KoSice




Masters atletes

 \V poslednych rokoch: narast populacie tzv. masters athletes
- Sportovcov vyssieho veku, ktori si udrziavaju vysoku Uroven tréning. zataze.

* Pravidelna fyzicka aktivita:  riziko kardiovaskularnej a celkovej mortality

» Specificka fyziologicka adaptacia na dlhodoby vytrvalostnv tréning
(sinusova bradykardia, AV blok I.stupna, AV blok Il.st|
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MEDZINARODNE EKG KRITERIA 2017

NORMALNY EKG NALEZ

¢ inkompletny blok pravého Tawarovho ramienka

* voltaZové kritéria hypertrofie lavej komory , ,

* obraz v€asnej repolarizacie / elevacia ST segmentu Normalny EKG nalez

* elevacia segmentu ST, ktora je nasledovana negativnou vinou T vo zvodoch VI1-V4 u
Sportovcov Ciernej pleti

* negativna vina T vo zvodoch V1-V3 u Sportovcov mladSich ako 16 rokov

¢ sinusova bradykardia alebo sinusova arytmia
» ektopicky predsiefovy alebo junkény rytmus
* AV blok 1. stupiia

e AV blok 2. stupiia Mobitz | (Wenkebach)

Hrani¢ny EKG nalez
1 EKG odchylka, Sportovec je
asymptomaticky

ABNORMALNY EKG NALEZ

* kompletny blok lavého Tawarovho ramienka « zavaZna sin. bradykardia (< 30/min.)

* rozSirenie QRS komplexu (= 140 ms) e AV blok 1. stupfia (PR = 400 ms z 4

* komorova preexcitacia s AV blok 2. sfu:ﬁq(Mobifz ] : Abnorma I ny E KG na Iez
* Epsilon vina * AV blok 3. stupfia 2 a viac hranicnych

* Brugada syndrém - typ | » predCasné komorové stahy (=2)

* depresia segmentu ST * prediZeny QT interval EKG zm |e n

* negativnavina T * predsiefiové tachyarytmie

* patologicka vina Q * komorové arytmie

DreznerJA, Sharma S, Baggish A, et al. International criteria for electrocardiographic interpretation in
athletes: Consensus statement. British Journal of Sports Medicine 2017;51:704-731.



Recommendations

Pacing is indicated in patients in SR with perma-
nent or paraxysmal third- or second-degree
type 1, infranodal 2:1, or high-degree AVB, irre-
spective of symptoms. * '

Pacing is indicated in patients with atrial arrhyth-
mia {mainly AF) and permanent or parowcysmal
third- or high-degree AVE irrespective of
SYMpLoms.

In patients with permanent AF in need of a pace-
maker, ventricular pacing with rate response
function is recommended. ™' —**
Pacing should be considered in patients with sec-
ond-degree type 1 AVB that causes symptoms
or is found to be located at intra- or infra-His
levels at EPS. 177180

In patients with AVE, DDD should be preferred
owver single-chamber ventricular pacing to avoid
pacemaker syndrome and to improve quality of
life, 22140.181,182

Permanent pacemaker implantztion should be
considered for patients with persistent symp-
toms similar to those of pacemaker syndrome
and clearty attributable to first-degree AVB (PR
=03 g) 205207

Pacing is not recommended in patients with AVE
due to transient causes that can be corrected
and prevented.

Class*  Level® Recommendations

In patients with SMD and a DDD pacemaker,
minimization of unnecessary ventricular

pacing through programming is
recommendad, T 151159164166 189

Pacing is indicated in SMD when symptoms can
clearly be attributed to

hmd:,ar‘r‘h,rﬂ'.mias.“'1 =131
Pacing is indicated in symptomatic patients with
the bradycardia—tachycardia form of SND in
order to correct bradyarrhythmias and enable
pharmacological treatment, unless ablation of
the achyarriythmia is
pr_dE"Ed_ﬁr_:-u.n.135_135.1?&1?1

In patients who present chronotropic incompe-
tence and have clear symptoms during exercise,
DDD with rate-responsive pacing should be
considered """

AF ablation should be considered as a strategy
to avoid pacemaker implantation in patients with
AF-related bradycardia or symptomatic pre-
automaticity pauses, after AF conversion, taking
into account the clinical situation.”*~ %™

In patients with the bradycardia—tachycardia
wariant of SMD, programming of atrial ATP may

be considered. 54155

a cievnych chordb, a.s.

Class® Level® Recommendations

In patients with unexplained syncope and bifas-
cicular block, a pacemaker is indicated in the
presence of either a baseline HY of =70 ms, sec-
ond- or third-degree intra- or infra-Hisian block
during incremental atrial pacing, or an abnormal

response to pharmacological challenge.''® 127

Pacing is indicated in patients with alternating
BEB with or without symptoms.

Pacing may be considered in selected patients
with unexplained syncope and bifascicular block
without EFS (elderly, frail patients, high-risk and/
O FeLunment 5;.|'|'u:v|:|-|::||!:|.113
Pacing is not recommended for asympiomatic
BB or bifascicular block.''* 112

iodoslovensky dstav srdcovych

Indikacie kardiostimulatora u masters athlete

Class® Level”

ines on cardiac pacing and cardiac resynchronization therapy: Developed by the Task
rrapy of the European Society of Cardiology (ESC) With the special contribution of the
art Journal, Volume 42, Issue 35, 14 September 2021, Pages 3427-3520

In patients with syncope, cardiac pading may be
considered to reduce recurment syncope when

- i~



doslovensky dstav srdcovych
# a cievnych chordb, a.s.

Podmienky bezpecného cvicenia s kardiostimulatorom

Klinické vysetrenie a individualizovany plan cvicenia

, . , Skill Power Mixed Endurance
- Spravne nastavenie parametrov pristro j- |' a
idelné k ) T &
- troly TKS
p raVI e n e O n ro Golf (buggy) Shot putting Soccer (adapted) Jogging
PRV o v o o o , . % Golf (18 holes walking) (recreational) Basketball (adapted) Long distance walking
- Vyva Ze n I e S po rt u VS N r I Z I ko ko m p I I ka CI I — Table tennis (double) Discus (recreational) Handball {adapted) Swimming (recreational)
Table tennis (single) Alpine skiing Volleyball Speed walking
Shooting (recreational) Tennis (double) Mid/leng distance
Curling Short distance running Ice-Hockey running
% Bowling Shot putting Hockey Style dancing
B Sailing Discus Rugby Cycling (road)
z Yachting Alpine skiing Fcncing E:I:ridliz:‘;ﬁgdistance
Equestrian Judolkarate Tennis (single) Long distance skating
Weight lifting Waterpolo Pentathlon
T Wrestling Soccer (competitive) Rowing
j - % Boxing Basketball Canoelng
(competitive) X-country skiing
Handball (competitive) Biathlon
Low e e Triathlon
intensity intensity intensity




Implantacia kardiostimulatora

* Jednodutinovy alebo dvojdutinovy TKS

* pri rozhodovani o implantacii u vysoko
trénovanych (masters) Sportovcov treba
zohladnit mozné , fyzioadaptivne”

bradyarytmie spésobené tréningom ]
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Leadless pacemaker - alternativa k transven6znym kardiostimulatorom

- ak neexistuje zilovy pristup do hornej koncatiny
- vysokeé riziko infekcie

2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy: Developed by the Task Force on cardiac pacing and cardiac resynchronization therapy of the European Society of
Cardiology (ESC) With the special contribution of the European Heart Rhythm Association (EHRA), European Heart Journal, Volume 42, Issue 35, 14 September 2021, Pages 3427-3520
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Implantacia kardiostimulatora

Conduction system pacing (LBBAP)
ciel: zachovat fyziologicku aktivaciu

a minimalizovat dyssynchréniu u aktivnych pac.

- vyber zéleZi na: - indikacii, anatomii o LVSE oot el o)
%2 Non-selective LBBP - LBBAP
- poziadavkach Sportovca r MteInce

‘ 4 RV septum pacing

GliksonM, Nielsen JC, Kronborg MB et al. 2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy: Developed by the Task
Force on cardiac pacing and cardiac resynchronization therapy of the European Society of Cardiology (ESC) With the special contribution of the
European Heart Rhythm Association (EHRA), European Heart Journal, Volume 42, Issue 35, 14 September 2021, Pages 3427-3520



} doslovensk)’ Ustav srdcovych
._# a cievnych choréb, a.s.

Nastavenie kardiostimulatora u Sportovcov

* Horny frekvencny limit (Maximum Sensor Rate)

Basic Operation o 3 kve N Cie p ri

=il ‘ b poor Sensor 3 On Max Sensor Rate P 170 tpm
Threshold P 6.0 Reaction Time Fast
Meazured Awvg: 2400
V. Triggering Off
Recovery Time Medium
a Slope P14
Magnet Response Battery Test Measured Auto: mfa
B B ﬂ Increase Threshold if pacing above Base Rate at rest; decrease if no response to activity.
¥. Noise Reversion Doo Increase Slope to get a higher rate for a given activity; decrease if too fast for the activity.
Maode

2:1 Block Rate: 216 bpm
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Sensor Slope

rekvencia komor4
120+ maximdlna sledovacia frekvencia
1101
100+
D
- \g
90 ‘31’\0
80 -
70 -
60 bazadlna frekvencia
Sklon 8: Tato uroven
50 1 aktivity umozZnuje
40 - zvysSenie frekvencie o 25
' ‘m * ‘ ‘ Aktivita
& =
oamt: g - A A x
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Sensor Slope

rekvencia komors
120 - maximalna sledovacia frekvencia
110+
1001
é&
90 - S
&
80
70 -
60 bazdlna frekvencia
Sklon 12:
50 - Ta ista aroven aktivity
40 - umoznuje zvysenie frekvencie
' TO A0 T ' Aktivita
e : - N =
&I ! ﬁ I‘I}w x 2 welg




Nastavenie kardiostimulatora u sportovcov

* Maximalna sledovacia frekvencia vlastného predsienového rytmu

Rates

Base Rate

Rest Rate

Max Sensor Rate

Max Track Rate

Max Trigger Rate

2:1 Block Rate:

’ 40 bpm

off

130 bpm

P 170 bprm

216 bpm

Hysteresis Settings

Hysteresis Rate

Search Interval

Cycle Count

AM3 Base Rate
AT/AF Settings...

P 30bpm

L off
I-b 1 cycles
80 bpm

Intervention Rate

Intervention
Duration

Recovery Time

oé SF pri

ho
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Nastavenie kardiostimulatora u Sportovcov

Refractories & Blanking

Additional Settings

Sense Refractory

93 ms J

2.1 Block Rate: 216 bpm

250 ms

Rate Responsive .
PVARP 275 ms PVARP/V Ref High
Post-Ventricular Shortest PVARP/
Atrial Blanking 150 ms 175 ms
LA v
Pace Refractory 150 ms 250 ms J

Wentricular Blanking 44 ms
Wentricular Safety Standby Oon
PVC & PMT
PWC Response Off
PMT Response Atrial Pace
PMT Detection Rate 130 bpm
AV AutoSense Oft fOff

* Refraktérne periddy (Refractories / blanking): optimalizovat, aby sa

ruseni



Nastavenie kardiostimulatora u sportovcov

» Kontroly (Follow-up):

Po implantacii su vhodné cCastejsSie kontroly (v prvom roku aj kazdé 2-3
mesiace), idedlne s 24-48hod. Holtrom pocas typického tréningu, aby
sa optimalizovali parametre senzora a stimulacnej frekvencie.

Komplexnost nastavenia u Sportovcov:
* Autolife Style (Guidant)
* TherapyGuide (Medtronic)




doslovensk)’ stav srdcovych
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. a cievnych choréb, a

Odporucania po implantacii TKS

Pocas prvych 4-6 tyzdrnov obmedzit rozsah pohybov hornej koncatiny
na strane implantacie (prevencia dislokacie elektrédy)

- chddza a cvicenie dolnych koncatin je bezpecné
- supervidované rehabilitacné programy: aerobny + silovy tréning
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Odporuéanie pohybovej aktivity Trieda Uroveri
dokazov

Liecba pacientov s implantovanym pristrojom sa riadi odporuc¢anymi postupmi I B
podla zakladného ochorenia

Pohybova aktivita a Sport by mali byt zvazené u pacientov s TKS, ktori nemaiju lla C
substrat pre malignu arytmiu (s vynimkou kontaktnych Sportov)

Lokalizacia strany a miesta ulozenia generatora a elektrédy, pouzivanie
ochrannych pomdbcok a obmedzenie kontaktnych Sportov by malo by zvazené v lla C
prevencii priameho narazu do oblasti implantatu.

EKG Holter monitorovanie a interogéacia generatora by mala byt zvdZzena v
priebehu a po ukonceni Sportovej aktivity k adekvatnemu prisposobeniu lla C
frekvencnych parametroy, k vyluceniu myopotencialoy, k vyluceniu
elektromagnetickej inhibicie a k detekcii komorovych arytmii.

Pelliccia A, Sharma S, Gati S et al. , 2020 ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease: The Task Force on sports cardiology and
exercise in patients with cardiovascular disease of the European Society of Cardiology (ESC), European Heart Journal, Volume 42, Issue 1, 1 January 2021, Pages 17-96,



(Pt
Prevencia poskodenia zariadenia pri Sporte

Ochrana generatora impulzov
* pri kontaktnych sSportoch odporucat chranic¢ (pokrytie/ortéza)

- zavisia od vzdialenosti generatora od rizika priamej traumy




AGING BODIES WITH A PACEMAKER




'_.' ensky dstav srdcovych
svnych chorb; o

Sposobilost k Sportu - rekreacné vs. sutazné

Rozhodnutie je individualizované

Berie sa do uvahy:
* typ kardiovaskularneho ochorenia
e zavislost na TKS (pacemaker dependence)
* typ a Uroven Sportu - rekreacny vs. sutazny
- kontaktny vs. nekontaktny
* pritomnost arytmii
* riziko nahlej synkopy

(AHA/ACC 2025, HRS 2024).
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Ué&ast v $portoch s implantovanym TKS

Povolené: aktivity s nizkym rizikom traumy hrudnika a stredne intenzivne aerdbne cvicenia

Chodza a nordic walking

Beh/jogging (vratane maratdnov, po konzultacii)

Cyklistika (pri staciondrnych bicykloch moze byt potrebné upravit nastavenia senzora)

Plavanie a vodny aerobik

Golf (spociatku sa vyhnut namdahavému Svihu rukou na strane implantovaného pristroja)
Tenis a bedminton (CAVE: riziko poskodenia elektrdody)

Tanec, joga, Tai Chi a pilates
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Ué&ast v $portoch s implantovanym TKS
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Obmedzené: priamy fyzicky kontakt al. vysoké riziko padov/narazov do oblasti hrudnika

e Ragby

* Box a bojové umenia (judo, karate, kickbox)

* Futbal (klasicky aj americky)

* Basketbal a bejzbal (mozné s ochrannou vystuzou, ale stale vysoké riziko)

* Velmi namahavé sporty ako sutazny squash

» Vysokorizikové aktivity ako horolezectvo (vo vysokych nadmorskych vyskach),
parasutizmus a potapanie do hibky viac ako dva metre

Tazké vzpieranie alebo zdvihanie nad hlavu, ktoré mdZe naméahat elektrody
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Zaver

* Fyzicka aktivita nie je kontraindikaciou pri implantovanom TKS. Zlepsuje
vykonnost, metabolizmus a psychologicky well-being pacientov.

* Podmienkou je presna diagnostika, fyziologicky cielena stimulacia, vhodna
technika implantacie a individualizované nastavenie zariadenia.

* Nové data jasne ukazuju, ze sport a kardiostimulator nie su v protiklade.

* Pri sprdvhom manaZmente je mozné dosiahnut vysoku kvalitu Zivota aj u
pacientov, ktori sa aktivne venuju Sportu — vratane vytrvalostnych a silovych
disciplin.
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Dakujem za pozornost


mailto:mjakubova@vusch.sk

