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A bradicardia como sinal de elevada performance do atleta

Virginia Fonseca
Escola Superior de Tecnologia da Salde de Lisboa

Atleta

Aquele que participa numa equipa desportiva
organizada ou de forma individual, e que requer
treino sistemdtico e competigdo regular com outros
individuos, procurando a exceléncia atlética 12.

Representam os membros mais dindmicos e
saudadveis de uma sociedade?.

1- Maron et al. Circulation 1996;94:850-867.
2 - Maron et al. JACC. 2005;45:1318-1375.
3 - D'Souza et a/. Nature Communications 2014
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Atleta

» Idade

» Sexo

* Altura/Peso/SC
* Raca

» Modalidade

 Tipo de exercicio
Dinamico / Isotdnico

/g0

Estdtico / Isométrico

« Carga treino semanal
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Performance*

Realizagdo eficaz, e perfeita, de uma atividade desportiva;
Obtengdo de maximos e étimos rendimentos;

Fenémeno complexo e multidimensional:
fatores orgadnicos
motores
culturais
psicoldgicos

4 - Gould, D. The development of Psychological Talent in U.S. Olympic Champions, 2001,
Michigan Sate University
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Coragdo do atleta

* Resposta a um treino intenso e prolongado®®

« Remodeling estrutural, funcional e elétrico’

* Adaptagoes cardiovasculares fisioldgicas®®

5 - Maron B, Pelliccia A., Circulation. 2006
6 - Pluim B, et al, Circulation. 2000
7 - Prior, D. La Gerche, A. Heart 2012
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Adaptagoes Cardiovasculares ao Exercicio
Exercicio Isotonico

Predominio - sobrecarga de volume”:

« T Débito cardiaco

« T Volume sistélico

« T Frequéncia cardiaca

« T Moderado da Pressdo Arterial

- | Resisténcias vasculares periféricas

7 - Prior, D. La Gerche, A. Heart 2012
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Adaptagdes Cardiovasculares ao Exercicio
Exercicio Isométrico

Predominio - Sobrecarga de pressdo’:

- T Acentuado da Pressdo Arterial sistélica e diastdlica
- T Ligeiro do Débito cardiaco

- T Ligeiro do Volume sistélico

- T Ligeiro da Frequéncia cardiaca

7 -Prior, D. La Gerche, A. Heart 2012
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Adaptagoes Cardiovasculares ao Exercicio

Isotonico VS Isométrico ... ndo sdo dicotomicos!

Table 1 Classification of training type by sport {adapted from Mitchell et a/*)

Dynamic component

Lowwr Me dium High
Static component Low Golf Baseball Hockey
Cricket Fencing Long distance running
Bowling Volleyball Football (soccer)
Tennis
Medium Archery American football Middle distance running
Diving Jumping events Swimming
Equestrian Sprinting Basketball
Rughby lce hockey
Figure skating Cross country skiing
High Throwing events Downhill skiing Cyeling
Weight lifting Body building Triathlon
Gymnastics Snow boarding Rowing
Martial arts Wrestling Boxing
Canoe/kayak

7 —Prior, D. La Gerche, A. Heart 2012

Adaptagdes Cardiovasculares ao Exercicio
/ Structural changes \ / Electrical changes \

Sinus bradycardia —

™ LVWT 10-25% - Sinus arrhythmia
T LV and RV cavity 15% First degree AV block
\Bi-atrial dilatation / Voltage LVH, and RVH
Incomplete RBBB
TWIin V1-V4 in black
athletes
/ Functional changes \ ) \ /
Mok NN

|
Functionalchanges

T diastolicfilling T skeletal muscle fibres
E’>9 cm/s M capillary conductance
E/E’ <6 T oxidative capacity
5’ 59 T mitochondrialenzymes

\1‘ Stroke volume / T 0, Peak consumption /

8 - Sharma, S. et al. European Heart Journal 2015
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Bradicardia sinusal em atletas

* Surge em 80% dos atletas (<60bpm)?
+ 20% - <50bpm
* <41bpm severa; 41 a 50bpm moderada; 51 a 60bpm ligeira!!

« Sistema Nervoso Auténomo?10
+ T Atividade Parassimpdtica
+ | Atividade Simpdtica

» Adaptagdes na regulagdo intrinseca da FC ({ da automaticidade)®1°

« + acentuada em atletas com treino predominantemente isoténicol®

9-Drezner JA, et a/. Br J Sports Med 2013
10 - Serra-6rima et al. Int Jornal Sports Medicine 2008
11 - Azevedo, L. et a/. Int Jornal Sports Medicine 2014

Bradicardia sinusal em atletas

* Surge de forma progressival®

+ Com a diminuigdo do treino, ou com a sua interrupgdo, a FC aumental©, mas...

ACTIVE RETIRED
O No bradycardia
O Bradycardia<40 bpm
O Bradycardia<50 bpm
[ Bradycardia 41-50 bpm

Bradycardia 51-60 bpm

10 - Serra-Grima et al. Int Jornal Sports Medicine 2008




Box 1 Normal ECG findings in athletes

| 1.  Sinus bradycardia (>30 bpm) |
TSI Thythmia

G5 G o

9.

10.

Ectopic atrial rhythm

Junctional escape rhythm

First-degree AV block (PR interval=200 ms)

Mobitz type | (Wenckebach) second-degree AV block

Incomplete RBEB

Isolated QRS wvoltage criteria for LVH

» Except:QRS wvoltage criteria for LVH occurring with any
non-voltage criteria for LVH such as left atrial
enlargement, left axis deviation, ST segment depression,
T wave inversion or pathological Q waves

Early repolarisation (ST elevation, J-point elevation,

) waves, or terminal QRS slurring)

Convex ("domed’) ST segment elevation combined with

T wave inversion in leads V1-V4 in black/African athletes.

These common training-related ECG alterations are
physiological adaptations to regular exercise, considered
normal variants in athletes, and do not require further
evaluation in asymptomatic athletes.

AV, atrioventricular; bpm, beats per minute; LVH, left
ventricular hypertrophy; RBBB, right bundle branch block.
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Seattle
Criteria

9 — Drezner JA, et al Br J
Sports Med 2013

T wave inversion W1-¥4 in
black athletes
T wave inversion ¥Vi-¥3

age <16 years old

Sinus bradycardia or
arrhythmia
ECDOPIC Strial o [unctional

17 AV block
Mobitz Type | 2% AV block

c for Electrocar diographic Interpretation in Athletes

Mo further evaluation required
in asymptomatic

family history of inherited cardiac
disease or SCD

ic athletes with no -

A trioae iitrnilar block; LEER k=it uindle beanch black; LVH be 't ventricular ypertraphy; REBEE right bandle bianch black;
RVH rigit wventricular hypetophy: PWC prematuse vemricoular comraction SO0 sudden candiac death.

17="sharma eral JACC 2017 Vot 6
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Coragdo do atleta...Ecg...processo gradual

European Fournal of Sport Science, 2018 23 Routied
https://doi.org/10.1080/17461391.2018.1441910 LRyt

W) Check for updates

ORIGINAL ARTICLE

The electrocardiographic manifestations of athlete’s heart and their
association with exercise exposure

BRAM BESSEM, MATTHIJS C. DE BRUIJN, WYBE NIEUWLAND,
JOHANNES ZWERVER, & MAARTEN VAN DEN BERG

13 - Bessem, B. et a/. European Journal of Sport Science 2018
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Coragdo do atleta...Ecg...processo gradual

* Use of 2 3 hours/week practicing sports as a minimum value for the
(electrocardiographic) development of an athlete’s heart.’

* A minimum of >3000 hours of lifetime exposure is needed to lead to the
electrocardiographic changes fitting athlete's heart.?

* Sinus bradycardia appears to be an early sign of the development of
athlete’s heart.’

* First-degree AV-block appears to occur as a late sign of the development of
athlete's heart.?

13- Bessem, B. et a/. European Journal of Sport Science 2018
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Coragdo do atleta..Ecg...processo gradual

Table 1II. Current sport exposure v, rraining-related ECG changes.

=3 hours/week 3—6 hours/week 6-10 hoursfweel =10 hours'week Toral Pearson Chi-sguare

Sinus bradycardia

=60, i 15.9%, 35.1 %y 38. 6% 32.9%yp 34.4% D00
Sinus arrhythmia 31.9%, 26.1 %, 31.5%, 27.9%, 28.0% 249
Rhwrhim

Arrial 1.8%, 1.8%, 1. 7%, 1.5% G690

Juncrional 0.2%, 0.4%, 0.7 %0g 0.3% 690
AV-block

1st degree 1.3%a 4.3%, 0.9% 030
Incomplere EBBE 14 8%, 11.4%0, 13.7% 319

QRS voltage criteria for LVH

Sokolow index > 3 5mm 22 3%y, 20.0%0, 4 029
Earlv repolarsarion 4. 3%, 2.9%, 471
Total waining-related ECG changes

>1 change 51.3%, 67 6% T3.0%m 67 .1 % 68.1% D00

=2 change 16.8%, 28.6%an 32. 2% 25 T %am 28.6% L011

13 - Bessem, B. et a/. European Journal of Sport Science 2018
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Coragdo do atleta..Ecg..processo gradual

Tahle IV. Liferime sport exposure vs rraining-relared ECG changes.

O 1000 100 12000 20013000 30014000 =000
hours hours hours hours hours Total Pearson Chi-square
Sinus bradycardia
<60/ min 25. 1% 33.5%.n 40.7T % 42 T%y, 404 Y, 36.1% S000
Sinus arrhythmia 33.5%, 23.9%, 25 8%, 28 9%, 30.6%, 2B 6% 172
Rhyrhm
Arrial 1.2%y 3. 3%, 2.5%g 1.1%, 1.6% 221
Juncrional 0.5%, 0.4%, 0.4%, 0.5 %, 0.4% .221
AV-block
1st degree 0.8 %, 1.4%, 0.8%, 1.8%, 3.8% 1.6% 109
Incomplere RBEBB 11.6%, 12.0%, 13 6%, 15. 1%, 15.8%, 13.5% 626
QRS voltage criteria for LVH
Sokolow index > 35mm 13.5%, 16.3 %, 203%,p 27. 1%y 26,2 Y, 20.4% .001
Eardy repolarisarion 3.6%, 4.3 %, 2.5%, 4.4%, 3.3 %, 3.6% .B15
Total waining-related ECG changes
=1 change 62.9% 65.1 %, 68.6%, TE. 4%y, T4.3 %, 69 2% .0o7
=2 change 21.0%, 25.4%, pn 20.2%, p 35. 1%y 36,1 Yoy, 29.2% L003

13- Bessem, B. et a/. European Journal of Sport Science 2018
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Modalidade. .. Treino...Bradicardia Sinusal

Sport Modality Affects Bradycardia Level and Its
Mechanisms of Control in Professional Athletes ;1

Sport Modality and Training Period Determines
the Bradycardia Magnitude and their
Mechanisms in Elite Athletes 14

11 - Azevedo, L. et al. Int Jornal Sports Medicine 2014
14 - Azevedo, L. et a/ Medicine&Science in Sports&Exercise 2011
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Modalidade. .. Treino...Bradicardia Sinusal

Table 1 Classification and training features and characteristics of runners and cyclists.

Runners (N=13) Cycliztz (N=11) P value

classification in national competition in the last 5 years before the evaluations Top 10 Top 5 -

time engaged in competitive training (years) 741 9.6+1 0.144
days/week: sessions/week and averaged km|week covered in specific training during 7jweek: 12fweek and 7[week: 7fweek and -
competitive period 185 km fweek 826 km week

age (years) 29+1.1 26+0.8 0.039
body fat (%) 5.2+0.4 6.6=1.0 0.176
B5A {mZ) 1.73£0.03 1.86+0.04 0.015
VO, peak (ml.kg™'.min~") 79.8£1.5 78.7+2.1 0.660
serum cortisol (pg.dL™") 10.2£1.1 11.2+1.0 0.517

<41bpm severa 41 a 50bpm moderada 51 a 60bpm ligeira

Runners: 8% 77% 15%
Cyclists: 0% 55% 45%

11 - Azevedo, L. et a/. Int Jornal Sports Medicine 2014

14 - Azevedo L. et a/_ Medicine&Science in Sior‘rs&Exercise 2011

10
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Alguns exemplos....
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16 anos

* 190 cm e 65 kg (1.90m?)
» Caucasiano

* Futebol

* 4 anos na modalidade
* Carga de treino semanal: 7,5h

11
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* 18 anos

* 169 cm e 61 kg (1.70m?)
 Caucasiano

* Natagdo

* 6 anos ha modalidade

* Carga de treino semanal: 12h

12
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« o

» 24 anos

* 180 cm e 75 kg (1.94m?)

» Caucasiano

* Triatlo

* 6 anos na modalidade (iniciou natagdo aos 6 anos de idade)
* Carga de treino semanal: 20h - bididrio

13
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« 32 anos

* 169 cm e 61 kg (1.70m?)
 Caucasiano

* Ciclismo

* 14 anos na modalidade

* Carga de treino semanal: 24h

02-05-2018

1] i
: i
EHH H
i i
5
B i
i :

14



02-05-2018

Conclusado

* O coragdo do atleta apresenta alteragdes elétricas,
estruturais e funcionais consequentes do exercicio
fisico de longa duragdo e alta intensidade.

* A modalidade desportiva é um fator relevante e a ter
em consideragdo, bem como o numero de anos de pratica
desportiva.

* A bradicardia sinusal é resultado de mecanismos
diversos.

15
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Muito obrigada!
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