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v" El Corazén del deportista es objeto de
estudio por los cambios anatomo-
funcionales que produce el entrenamiento.

v Diferentes condicionantes determinan las
adaptaciones del corazén del deportista.

v' El tipo de ejercicio predominante ejerce una
influencia distinta en funcioén:
* tipo de contraccion muscular
* las caracteristicas bioenergéticas
* componente estatico y dindamico
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Preguntas

» éDonde estd el limite de las bradiarritmias y taquiarritmias?

> éCual es el limite de la adaptacion fisioldgica del deportista? [\

»éLas adaptaciones dependen de la raza o de la genética? J

> éLa adaptacion implica disfuncidn ventricular tanto sistolica como |}
diastolica?




A\ 3 [N R\ B R N s 2- 1

i BradicardiaSinusal

La bradicardia sinusal (40-60 Ipm) es el trastorno del ritmo mas frecuente
Prevalencia: 4-8 % poblacion no seleccionada
50-100% deportes resistencia aerdbica

Zeppilli P. Cardiologia dello Sport. Roma: CESI, 1996; 149.

Bradicardia < de 40 lpm es dificil de encontrar incluso en deportistas con alto
nivel de entrenamiento

Bjornstad H. Cardiology 1994; 84: 42-50.
Atletas de ultraresistencia: FC media 53+10 Ilpm
Douglas PSAm Heart ) 1988; 116: 784.
Corredores de larga distancia veteranos (Holter):
Bradicardia extrema <35 Ipm
Pausas patologicas
Bloqueo A-V

Northcote RJ. Br Heart J 1989; 61: 155-160.



Frecuencia cardiaca en el ECG de reposo
Deportistas espanoles de alta competicion

FC en ECG REPOSO

Latidos/minuto Hombres Mujeres
Total % Total %

Menos de 30 [pm 0 0 1 0,05
31-39 53 1,6 7 0,4
40-49 554 16,5 172 9,7
30-59 1061 31,6 449 25,2
60-69 1104 32,9 653 36,7
70-79 444 13,2 359 20,2

>80 139 4,1 139 7,8

N 3355 1780

Boraita A. Arritmias en el deportista. En: Arritmias manejo practico 2016
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Frecuencias cardiacas minimas diurna y nocturna en el Holter

REESH 21

Deportistas espaiioles de alto nivel

FC en el HOLTER

FI“ECUEH.EIEI Lt Hombres n=572 Mujeres n=177
diurna
Total % Total %
Menos de 30 Ilpm 7 12 2 11
31-39 158 27,6 37 20,9
40-49 289 50,5 81 45,8
50-59 105 18,4 39 22
Frecuencia minima
nocturna
Menos de 30 lpm 66 i1 5 8 4.5
31-39 350 61,2 77 43,5
40-49 120 21 75 42,4
50-59 8 1.4 11 6,2

Boraita A. Arritmias en el deportista. En: Arritmias manejo practico 2016
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Incidencia de bloqueo auriculo-ventricular en el Holter
Deportistas espafoles de alto nivel

BLOQUEO A-V HOLTER
Hombres Mujeres
Total % Total %
PRIMER GRADO 84 14,7 22 12,4
22 TIPOI 96 16,8 27 15,3
22 TIPO I 10 1,8 3 1,7
N 572 177

Boraita A. Arritmias en el deportista. En: Arritmias manejo practico 2016






Incidencia de extrasistolia ventricular

 ECG basal 1,3%
e ECG de esfuerzo 11 %
e ECG de Holter 35%

Incidencia de extrasistolia ventricular en Holter
Deportistas espanoles de alto nivel

Extrasistoles ventriculares Hombres Mujeres
n=572 n=177
Total % Total %
<100 186 32,5 60 33,9
100-999 36 6,3 9 51
21000 32 5,6 12 6,8
Cualquier grado de EV 254 44,4 81 45,8

Boraita A. Arritmias en el deportista. En: Arritmias manejo practico 2007: 579-606



FIBRILACION AURICULAR EN EL DEPORTISTA

Study Controls Athletes OR (95% CI) %W eight

Karjalainen et al.® + 5.83(1.29-2638)  8.49

Heidbuchel er a/® 4.67 (1.77-12.30) 18.94

—
Elosua et al.'® —-l-L 2.86 (1.28-6.40) 28.38
-

Molina et al."! 7.45(1.59-34.87) 6.36

Mont et al.'? 6.54 (3.58-11.97) 35.89

- - 14.38 (0.79-261.05) 1.94

5.29 (3.57-7.85) 100.00

10 30 100 500

Baldesberger et al."?

Overall (95% CI)
Test of OR=1: P=0.0001
Heterogeneity: P=0.633; £ =0%

05 1 2

|
|
1
5

Abdulia J, Nielsen JR, Europace 2009
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Prevalence and Clinical Significance of
Left Atrial Remodeling in Competitive Athletes

Antonio Pelliccia, MD,* Barry J. Maron, MD,t Fernande M. Di Paolo, MD,* Alessandro Biffi, MD,*
Filippo M. Quattrini, MD,* Cataldo Pisicchio, MD,* Alessandra Roselli, MD,* Stefano Caselli, MD,*
Franco Culasso, PHD$

Rome, Italy; and Minneapolis, Minnesofa

OBIECTIVES  In the present study we assessed the distribution and clinical significance of left atrial (LA)
size in the context of athlete’s heart and the differential diagnosis from structural heart disease,
as well as the proclivity to supraventricular arrhythmias.

BACKGROUND The prevzlence, clinical significance, and long-term arrhythmic consequences of LA
enlargement in competitive athletes are unresobed.

METHODS e assessed LA dimension and the prevalence of supraventricular tachyarrhythmiss in 1,777
competitive athletes (71% of whom were males), free of structural cardiovascular disease, that
were participating in 38 different sports.

RESULTS The LA dimension was 23 to 50 mm (mean, 37 = 4 mm) in men and 20 to 46 mm {mean,
32 * 4 mm) in women and was enlarged (Le., transverse dimension =40 mm) in 347 athletes
(208¢), induding 38 (2%) with marked dilation (=45 mm). Of the 1,777 athletes, only 14
(0.8%) had documented, symptomatic episodes of either paroxysmal atrial fibrillation (n = 5;
0.3%) or supraventricular tachycardia (n = % 0.3%), which together ocoured in 2 similar
proportion in sthietes with (0.9%) or withowt (0.8%; p = N3) LA enlergement. Multivariate
regression analysis showed LA enlargement in athletes was largely explained by left
ventricular cavity enlsrgement (R* = 0.33) and participation in dynamic sports (such as
cycling, rowing/canoeing) but minimally by body size.

COMCLUSKONS In a lzrge populstion of highly treined athletes, enlarged LA dimension =40 mm was
relstively common (20%), with the upper limits of 45 mm in women and 50 mm in men
distinguishing physiclogic cardiac remodeling (“athlete’s heart”) from pathologic cardiac
conditions. Atrial fibrillation end other supraventricular tachyarrhythmias proved to be
uncommon (prevalence <1%) and similar to that in the general population, despite the
frequency of LA enlargement. Left atrial remodeling in competitive athletes may be regarded
a5 a physiologic sdaptation to exercise conditioning, largely withowt adverse clinical
consequences. (] Am Coll Cardiol 2005;46:690—6) é 2005 by the American College of
Cardinlogy Foundation

e 1777 deportistas de competicion la incidencia de FA fue 0,2%
 Edad 24=+6 anos y media de 6 afhos entrenamiento

Pelliccia A. et al. JACC 2005
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JAMA Cardiology | Brief Report

Incidence of Atrial Fibrillation in Elite Athletes

Araceli Boraita, MD, PhD; Alejandro Santos-Lozano, PhD; Maria E. Heras, MD, PhD;
Florencia Gonzélez-Amigo, MD; Susana Lépez-Ortiz, BSc; Julidn P. Villacastin, MD, PhD; Alejandro Lucia, MD, PhD

RSy 2- el

IMPORTANCE Vigorous exercise (particularly endurance sports) might increase the risk of
atrial fibrillation (AF), but there is variability in the reported frequency of this condition
among elite athletes. The

Table 2. Associations With AF Risk in Spanish Elite Athletes

OBJECTIVE To determine

gy Association
potential risk factors. Logistic Regression, OR (95% Cl) Cutoff Value Receiver Operator Curves for Cutoff Values
Sensitivity,
DENGH. SETINVG, AND B Multivariate, Stepwise Specificity,
ith'e'fes 1(":;9‘;3‘333"“9" Variable Univariate Forward AUC (95% CI) % P Value
anuary |, ', to Decen = a

compare athletes with ar Sex (male) 11.02 (1.48-82.23) NS
andthestidiecathictes: [Age 1.18 (1.14-1.22)° 1.07 (1.00-1.14)¢ 27y 0.87 (0.76-0.97) 85, 81 <.001
Cardiologists responsible  Years of _ 1.15(1.11-1.19)° 1.14 (1.07-1.22)° 14y 0.86 (0.76-0.96) 80, 86 <.001
condition (AForno AF)o  competition

Endurance sport 2.58 (1.10-6.11)° NS
EXPOSURES AISRECBY  TNiSid 1.20 (1.13-1.29)° NS 55 mm 0.77 (0.65-0.89) 75,72 <.001
at time of AF diagnosis in

LA.Sid 1.16 (1.09-1.25) NS 54 mm 0.70 (0.56-0.84) 71,70 .001
MAIN OUTCOMESANDME  LA.APd 1.32 (1.22-1.43)° 1.21 (1.10-1.32)° 41 mm 0.83 (0.71-0.95) 70,92 <.001
electrocardiogram. and/c | oty atrial sphericity  1.10 (1.06-1.14)° NS 79% 0.72 (0.59-0.85) 50, 89 .001
dimensions. index®

RESULTS A total of 6813 Spanish elite athletes (2385 [35.0%] women) were referred for
cardiac evaluation during the study period. Mean (SD) age was 22 (7) years, and mean (SD)
time of competition was 8 (5) years. Only 21 athletes (1 woman), participating in different

types of sports, had AF (ie, paroxysmal [n = 18], persistent [n = 1], or long-standing persistent
[n = 2]) during the 20-year study. In multivariate analysis, increasing values of age (odds ratio
[OR], 1.07; 95% Cl, 1.00-1.14), years of competition (OR, 114; 95% Cl, 1.07-1.22), and left atrial

anteroposterior diameter (OR, 1.21; 95% Cl, 1.10-1.32) were associated with higher AF risk.

Prevalencia de FA en DAN espaiioles 0,3%

CONCLUSIONS AND RELEVANCE The incidence of AF is low among young Spanish elite
athletes, even when considering only endurance athletes. Yet, potential contributors
(particularly atrial remodeling) need to be monitored.
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Heart, Lung and Circulation (2017) xx, 1-7
1443-9506/04/$36.00
http://d\,dm,nrg/’ 10.1016/j.hlc.2017.05.132

State of the Art Rev1ew~ Atrial Fibrillation
in Athletes

M. Darragh Flannery, MBBS al Jonathan M Kalman, MBBS, PhD "<,
Prashanthan Sanders, MBBS, PhD ¢, André La Gerche, MBBS, PhD et

“Baker Heart and Diabetes Institute, Melbourne, Vic, Australia :

bUniverslty of Melbourne, Department of Medicine, Melbourne, Vic, Australia :

“Royal Melboume Hospital, Department of Cardiology, Melbourne, Vic, Australia

iCcm-rn for Heart Rhythm Disorders, South Australian Health and Medical Reseirrh Institute, University of Adelaide and Royal Adelaide Hospital,

Severe
left atrial
dilation

Normal left atrial size Mild | Mod.

1
1
I
1
I

Environment

Endurance sport
Alcohol & diet
Viral iliness?

Relative
risk of AF

_____________--:__,.‘-':‘}

I
ik
1
1 .,
1
Person Disease . -Il....
Lowr-intanslt - = Age Atrial remodelling 30 40 50 60
ow-intensity exercise Gender & genes (structural/ electrical)
Pathak, Kalman, Sanders et al. Metabolic Inflammation LA Volume/ BSA (ml/mz)

Obesity

Flannery MD et al. Heart, Lung and Circulation 2017



MODULADORES
Distonia autondmica
Disturbios
electroliticos RGE

A

AU ee NI IO 7 2

SUBSTRATO

Remodelado

inflamacion
fibrosis

genética

Fibrilacion
auricular en
deportistas

DISPARADORES

extrasistoles
auriculares

ayudas ergogénicas
dopaje y
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Corazodn del deportista

e > dimension Vly VD
*> espesores parietales
e > dimension Aly AD

!

HVIy HVD

¢ > volumen sistdlico

e Mejora del llenado diastdlico
> velocidad pico onda E
< velocidad pico onda A
>E/A
=TDE y TDA
=TRI t TRIc
> tiempo de diastasis




n° athletes

Limite superior de la hipertrofia fisioldgica en deportista espaifioles caucasianos de alto nivel
2005 Hombres y 1239 Mujeres (Consejo Superior de Deportes)

Espesores parietales del VI

2001 Males

1757

1507

1257

1007

757

507

257

LVWT (mm)

o U

251

I

P95=10,8 mm 150 Females
>=11 mm > 13 mm
125
100 /

Edad: 18-40 a. hombres (23.7X5 a.)
16-40 a. mujeres (21.4+4.9 a)

Anos de entrenamiento: 8.9+4.8 a.

Horas/sem: 19.2%9.1 h.

45 deportes

Boraita A. Tesis doctoral, U. Autonoma, Facultad de Medicine, Madrid, Espaiia, 2014



n® athlets

Limite superior de la hipertrofia fisioldgica en deportista espaifioles caucasianos de alto nivel
2005 Hombres y 1239 Mujeres (Consejo Superior de Deportes)

dimension diastdlica del VI

38 40 42 44 45 4B S50 S52- 54 SB SB 6D B2 64 66 6B VD V2 T4 76 TR

Males
N= 2005
Edad 18-40 a.

y - o

1254

LV cavity (mm)

N

a5= §2.6 mm Females
!
i
= {3 mm 1
>
4.5% g 7
[
> £
=
50+

25+

B

e e e i R [ = = = o3

0 T T T
38 40 42 44 46 48 S50 52 54 56

U U 1 1 1 L 1 1
58 60 62 64 66 68 70 72 74 76 78
LV cavity (mm)

>100 deportistas: atletismo, judo, baloncesto, hockey, triatlén, natacidn, fatbol, tiro
olimpico, Rugby, piragliismo, esgrima, ciclismo



Limite superior de la hipertrofia fisioldgica en deportista espaifioles caucasianos de alto nivel

n° Athlets

2005 Hombres y 1239 Mujeres (Consejo Superior de Deportes)

Masa ventriculo izquierdo

2001 Males

N= 2005
7571 Edad 18-40 a.

150+

12549

1004

754

50+

254

40 55 70

P95=101,8 g/im2
1

; il P95=132,1g/m2 o Females n

1 >=116 g/m2 N=1239 >= 96 g/m?

: ' Age 16-40y. :

; = {{B ghmd ) > 108 gim2
169 e

I > /

: 5.5%

5

_ 1 1 I q 1 ] 1 Ll 1 ]
85 100 115 130 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190
LVMI (g/m2) LVMI (g/m2)



Limite superior de la hipertrofia fisiologica en deportista espanoles caucasianos de alto nivel

Limite superior de la HVI en deportistas de elite espafoles caucasianos
Percentil 95

HOMBRES MUIJERES
(n = 2005) (n=1239)
Grosor medio parietal (mm) 10,8 9,25
Dimension telediastélica (mm) 62,6 | 56,2
Masa ventricular /SC (g/m?) 132,1 101,8
Grosor relativo parietal 0,40 0,37
v Edad
v’ Sexo
v’ Etnia
v' Tamafio
v Deporte

Boraita A. Tesis doctoral, U. Autonoma, Facultad de Medicine, Madrid, Espaiia, 2014
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éLa aorta sigue el mismo comportamiento adaptativo que resto de las cavidades?

Epidemiology

Reference Values of Aortic Root in Male and Female White
10\‘6 Elite Athletes According to Sport

Araceli Boraita, MD, PhD; Maria-Eugenia Heras, MD, PhD*; Francisco Morales, MD*;
Manuel Marina-Breysse, MD; Alicia Canda, MD, PhD; Manuel Rabadan, MD;
Maria-Isabel Barriopedro, PhD; Amai Varela, MD; Alejandro de la Rosa, MD, PhD; José Tufion, MD, PhD

Background—There is limited information regarding the aortic root upper physiological limits in all planes in elite athletes
according to static and dynamic cardiovascular demands and sex.

Methods and Results—A cross-sectional study was performed in 3281 healthy elite athletes (2039 men and 1242 women) aged
23.145.7 years, with body surface area of 1.9+0.2 m* and 8.9+4.9 years and 19.249.6 hours/week of training. Maximum
end-diastolic aortic root diameters were measured in the parasternal long axis by 2-dimensional echocardiography. Age, left
ventricular mass, and body surface area were the main predictors of aortic dimensions. Raw values were greater in males than in
females (P<0.0001) at all aortic root levels. Dimensions corrected by body surface area were higher in men than in women at the
aortic annulus (13.1+1.7 versus 12.9+1.7 mm/m?; P=0.007), without significant differences at the sinus of Valsalva (16.3+1.9
versus 16.3+1.9 mm/m?; P=0.797), and were smaller in men at the sinotubular junction (13.6+1.8 versus 13.8+1.8 mm/m?;
P=0.008) and the proximal ascending aorta (13.8+1.9 versus 14.1+1.9 mm/m*; P=0.001). Only 1.8% of men and 1.5% of
women had values >40 mm and 34 mm, respectively. Raw and corrected aortic measures at all levels were significantly greater
in sports, with a high dynamic component in both sexes, except for corrected values of the sinotubular junction in women.

Conclusions—Aortic root dimensions in healthy elite athletes are within the established limits for the general population.
This study describes the normal dimensions for healthy elite athletes classified according to sex and dynamic and static
components of their sports. (Cire Cardiovasc Imaging. 2016:9:e005292,. DOI: 10.1161/CIRCIMAGING.116.005292,)
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Dimensiones de la aorta en modo M y 2D

g, [ |

Hombres 2742, mujeres 1525 Media DE Min Max P95
Aorta modo M/SC Hombres 15,6 1,7 9,7 23,7 18,6
(mm/m?) Mujeres 15,5 1,6 10,8 22,4

Plano valvular/SC Hombres = s o

(mm/m?) Mujeres

Senos de Valsalva/SC Hombres

(mm/m?) Mujeres

Anillo supra-aértico/SC ~ Hombres

(mm/m?) Mujeres

Aorta ascendente Hombres

proximal/SC (mm/m?) Mujeres

La raiz de la aorta No sigue los mismos patrones de adaptacion fisioldgica.
La aorta en deportistas de élite se encuentra en el rango normal.

Rara vez muestra dilatacion con el entrenamiento dinamico y los cambios con el enteramiento

estatico son minimos.

Marcada dilatacion de la raiz de aorta por encima del P95 obliga a descartar patologia aortica.
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Bicuspid aortic valve behaviour in elite athletes
Araceli Boraita‘*, Francisco Morales-AcunamT, Manuel Marina—Breysse"sT,
Maria-Eugenia Heras1, Alicia Canda‘, Maria-Eugenia Fuentess, Antonio Chacon
Leonel Diaz-Gonzalez', Manuel Rabadané, Begona Parra Laca’,

Leopoldo Pérez de Isla’, and José Tunén®

5
’

"Department of Cardiclogy, Sports Medicine Center, Spanish Agency for Health Protection in Sports, C/Pintor El Greco s/n, 28040 Madrid, Spain; ’Department of Rehabilitation
Sciences, College of Health Sciences, The University of Texas at el Paso, 500 West University Avenue, 79968 Texas, USA; 3I"Iyocarclial Pathophysiology Area, Fundacién Centro
Nacional de Investigaciones Cardiovasculares (CNIC), Calle de Melchor Ferndndez Almagro, 3, 28029 Madrid, Spain; 'Depanment of Anthropometry, Sports Medicine Center,
Spanish Agency for Health Protection in Sports, C/Pintor El Greco s/n, 28040 Madrid, Spain; “Department of Cardiology, Hospital Infanta Cristina, Av. de Elvas, sin, 06080
Badajoz, Spain; SDeparv.ment of Exercise Physiology, Sports Medicine Center, Spanish Agency for Health Protection in Sports, C/Pintor El Greco s/n, 28040 Madrid, Spain;
7Department of Cardiology, Hospital Clinico San Carlos, Calle del Prof Martin Lagos, s/n, 28040 Madrid, Spain; and sDepartment of Cardiology, Hospital Universitario Fundacién
Jiménez Diaz, Av. de los Reyes Catdlicos, 2, 28040 Madrid, Spain and Universidad Auténoma, Ciudad Universitaria de Cantoblanco, 28049 Madrid, Spain

Received 27 July 2018; editorial decision 3 January 2019; accepted 7 January 2019

Aims To determine the prevalence and characteristics of bicuspid aortic valve (BAV) among elite athletes and to analyse
the effect of long-term exercise training on their aortas.

Methods Consecutive BAV and tricuspid aortic valve (TAV) elite athletes from a population of 5136 athletes evaluated at

and results the Sports Medicine Center of the Spanish National Sports Council were identified using echocardiography. A total
of 41 BAV elite athletes were matched with 41 TAV elite athletes, and 41 BAV non-athletic patients from three
Spanish tertiary hospitals. Sixteen BAYV elite athletes who had undergone at least two cardiac evaluations separated
by more than 3 years were selected to assess their clinical course. The prevalence of BAV in elite athletes was
0.8%. The proximal ascending aorta was larger for both BAV groups in comparison to TAV athletes (P=0.001).
No differences in aortic diameters were found between BAV athletes and BAV non-athletes. In BAV elite athletes,
the annual growth rates for aortic annulus, sinuses of Valsalva, sinotubular junction, and proximal ascending aorta
were 0.04+024, 0.11+0.59, 0.14+£0.38, and 0.21 £+ 0.44 mm/year, respectively. Aortic regurgitation was the only
functional abnormality, but no significant progression was found.

Conclusion High-intensity training and sports competition may not aggravate BAV condition during elite athletes’ careers. BAV
elite athletes with mild-to-moderately dilated aortas may engage in high dynamic cardiovascular exercise without
adverse consequences, although an echocardiographic follow-up is recommended.
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BAV elite athletes (n = 16)

0,80

Aortic diameter T
Aortic annulus (mm) _% 0,60 0.352
Sinuses of Valsalva (mm) E 0.098
Sinotubular junction (mm) — 0.075
Proximal ascending aorta (mm B 0.40 0.018
Aortic annulus/BSA (mm/m?) 'g ; 0.462
Sinuses of Valsalva/BSA (mm/n =4 0.620
Sinotubular junction/BSA (mm Tg o 0.048
Proximal ascending aorta/BSA B 0.174
Aortic valve regurgitation =
Absence . - 0.083
Mild 0,00 S
R —— ADA AoSV AoS) AoPxA
Severe

* Las actividades deportivas en deportistas de élite con VAB no desencadenan un agrandamiento
aortico o disfuncidn de la valvula adrtica durante sus carreras deportivas.

* Los resultados de este estudio sugieren que el ejercicio cardiovascular de alta intensidad puede no
ser perjudicial.

* La alta variabilidad interindividual a lo largo del curso clinico hace necesario un seguimiento
ecocardiografico cercano en deportistas competitivos. 4
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Ethnic Differences in Left Ventricular

0
25 A
0O White Athletes
W Black Athletes
20 A
>
15 4
18% Black
R 4% White
10 4
5 -
0 ,_- T I T T T T T /_I T . T ._I
7 8 9 10 11 12 13 14 15 16

Left Ventricular Wall Thickness (mm)
. e e g Al s a8 R s
athletes. () Am Coll Cardiol 2008;51:2256-62) @ 2008 by the American College of Cardiclogy Foundation
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Basavarajaiah S. et al ) Am Coll Cardiol 2008; 51:2256-62
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Basavarajaiah S. et al
J Am Coll Cardiol
2008; 51:2256-62
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BLACK WHITE P-value
ATHLETES ATHLETES
N=300 N=300
Age 20.5+5.80 20.2+4.9 NS
(14 - 35) (14 - 35)
BSA 1.93+0.2 1.89+0.3 NS
LVWTd 11.3£1.65 10.0 = 1.5 <0.001
(8-16) (7 -14)
LVIDd 53+44 53.6 + 4.1 NS
44 - 64 42 - 66
LVM 286+ 78 250 + 62 <0.001
(113 - 618) (113 - 489)
LA 36+4.2 35.8 =44 NS
(20 - 48) (24 - 47)
E-wave (m/s) 0.87£0.2 0.89+£0.3 NS
(0.5-1.5) (0.5-1.2)
A-wave (m/s) 0.4+0.2 0.5+0.35 NS
(0.2-1) (0.3-0.9)
E/A ratio 2310.9 22+1 NS
(0.6 — 4.8) (0.7 - 3.6)
FS 35.2+6.8 36.3+£5.7 NS
(20 - 51) (24 - 42)
ECG voltage criteria 171 93 <0.001
LVH (57%) (31%)
ST segment elevation 258 219 <0.001
(86%) (73%)
Negative T waves 33 6 <0.001

(11%)

(2%)
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EJERCICIO INTENSO

> FE y de la FA secundario a aumento de la FC

e Aumento de la actividad simpatico-adrenal

e Aumento catecolaminas circulantes

!

Disrregulacion de los beta-receptores

descenso FE y de la FA

FATIGA CARDIACA AGUDA




Funcion sistolica
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sm(g/cm?)

Lucia y cols. Med Sci Sports Exerc 1999
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FATIGA CARDIACA SUBAGUDA/AGUDA

Hallazgos ECG: Sk e

> Acentuacion de la bradicardia

> Alteraciones de la repolarizacion MR s wn e e

» Aumento EV en reposo y ejercicio
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Clinical Significance of Cardiac Damage and

REESH 21

Changes in Function after Exercise

GREGORY P. WHYTE

Research Institute for Sp
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éDonde esta el problema?

. :;;E;;I:, : ey

e HVI limitrofe

e HVI segmentarias

e Ventriculos muy dilatados sin/con insuficiencias valvulares

e Ventriculos hipertrabeculados y con anomalias morfolégicas

e Disfuncidn ventricular izquierda y derecha tanto sistolica como diastdlica

Deportistas altamente entrenados con
excelente rendimiento deportivo
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Ejercicio intenso

Zonas de mala perfusion miocardica

sobrecarga VD y VI

!

!

Isquemia — Necrosis — Fibrosis

1 ]

Dilatacion y atrofia fibroadiposa
Disfuncidn diastdlica

Disfuncion sistolica

Inestabilidad eléctrica

Arritmias supraventriculares y ventriculares




Jugador de baloncesto, caucasiano de 23 aifios, asintomatico

F mnqrmq}qﬁ'jggw bﬁbu*e@%ﬁwf?w%hﬁﬁ/\
la exprJesnin inicial'de iocardiopatias subyacentes”
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Lower than expected desmosomal gene mutation
prevalence in endurance athletes with complex
ventricular arrhythmias of right ventricular origin

A La Gerche,'* C Robberecht,? C Kuiperi,” D Nuyens,' R Willems," T de Ravel,’
G Matthijs,” H Heidbiichel Heart 2010;96:1268—1274.

* 47 deportistas de resistencia sintomaticos

* 41 (87%) con arritmias ventriculares derechas complejas 'y
criterios de MCA

* 10 mutaciones heterocigoticas en 5 genes desmosdmicos
pero solo en 6 fueron considerados como patogénicos (13%)
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Genética y deporte

Recientes estudios en deportistas de competicion encuentran
mutaciones en genes asociados con MCHy MCA

Entrenamiento intenso
Altera o modifica polimorfismos
?

¢Estas mutaciones mejoran el rendimiento?



CONCLUSIONES

» En deportistas adultos caucasianos el limite superior del grosor parietal del VI 12 mm
para hombres y 10 mm para mujeres. En deportistas negros es 14 mm para hombres
y 12 mm para mujeres.

> 20% de los hombres y 17% de las mujeres deportistas de elite caucasianas estan
sobre el limite fisiolégico de la dimension del VI. El limite superior es 63 mm en
hombres y 56 mm en mujeres.

> 16% de los hombres y 8% de las mujeres muestran HVI ligera.

> Las dimensiones de la raiz de la aorta, tanto absolutos como corregidos por SC, se
encuentran dentro del rango de la normalidad.
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CONCLUSIONES

» Las mayores adaptaciones se observan en deportes con alto componente
dinamico y estatico.

» En los deportistas en la zona gris el control evolutivo y un abordaje
multidisciplinar son requeridos teniendo en cuenta la edad, deporte y
nivel de dedicacion.

» Las bradiarritmias extremas y de arritmias ventriculares pueden reflejar
sobreentrenamiento
» La aparicion de disfuncion diastolica debe hacer pensar en fatiga cardiaca

» Es preciso conocer estas alteraciones para no confundir adaptacion con
patologia



