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ABD’de Ani Oliim ve Diger Olim Sebebleri
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1 U.S. Census Bureau, Statistical Abstract of the United States: 2001.

2 American Cancer Society, Inc., Surveillance Research, Cancer Facts and Figures 2001.
3 2002 Heart and Stroke Statistical Update, American Heart Association.

4 Circulation. 2001;104:2158-2163.

> Morron BJ, et al. JACC 1998



Sporcularda ani 6lim

e <30y sporcu olimlerinin % 78’i kardiyak orjinli
* Erkeklerde 5 kat fazla (7.47 vs 1.33/milyon)
* % 65’i basketbol ve futbol oyuncularinda



Sporcu Kalbi

* > 3h/ hafta, egzersiz yapanlarin % 50 sinde kardiyak yapisal degisiklik olabilir

* Yogun fizik egzersiz yapanlarda kalp boyutlarinda genisleme ve duvar
kalinhginda artis meydana gelir (sporcu kalbi)

 Artmis vagal tonus, azalmis sempatik desarj nedeniyle de birtakim elektriksel
degisiklikler olur

> Sporcularda yapisal ve elektriksel remodelling bagh degisiklikleri AKO ile
iliskili kardiyak patolojilerden (HKMP, ARVC, Dilate KMP, Non-Compaction,
Myokardit, Primer elektriksel bozukluklar...) ayirt etmek kritik 6nemdedir

Pelliccia A, et al. N Engl ] Med 1991



Static intensity

Dynamic Intensity

*

Bowling
Golf
Cricket

Diving
Sailing
Gymnastics
Karate

Bobsledding
Luge
Windsurfing

Fencing
Table tennis
Volleyball
Baseball

Figure skating
Running (sprint)

Body building
Wrestling
Snow boarding

Badminton

Running
(marathon)

Squash

Basketball
Ice hockey
Rugby
Soccer

Running
(mid/long distance)

Boxing
Cycling
Rowing
Speed skating

Guasch E, Mont L.
R. Brugada et al (eds), 2010




Sporcu Kalbi-2

* LV duvar kalinhgi 13 mm asabilir, fizyolojik LV hipertrofisinin st siniri 15
mm olarak kabul edilir

* Fizyolojik hipertrofiyi HCMP ayirt etmekte en onemli kriter LV diyastolik
capindaki artistir

* LVsistolik fonksiyonlari normal olmasina karsin diyastolik cap > 60 mm

* Doku Doppler, diyastolik fonksiyonlar HCMP ayirici tanisinda yardimci
olabilir (sporcu kalbinde diyastolik fonksiyonlar normal hatta artmistir)

Pluim BM, et al. Circulation 2000
Pelliccia A, et al. Eur Heart J 2006



Etyoloji
- 000

Hipertrofik KMP ~ 1/3-1/2

Koroner arter anomalileri

Aterosklerotik KAH (>35 y)

Myokardit

ARVC

Marfan sendromu

Uzun QT, Kisa QT, Brugada

WPW sendromu

Konjenital kalp / damar hastalig

ilaclar (kokain, anabolik steroid, eritropoetin..)

Commotio cordis

Maron BJ, et al. JAMA 1996



Tarama

Aile oykiisii

. Yakin akraba prematir ani 6lim (<55 y erkek, <65 y kadin)
. Marfan, KMP, kanalopati aile 6ykusu
Kisisel hikaye

. Gogus agrisi, izah edilememis senkop veya carpinti
Fizik muayene

. Marfan sendromu stigmatlari

. Azalmis ve gecikmis femoral nabiz

. Mid veya end-sistolik klik

. Diyastolik veya >2/6 sistolik murmur
. DUzensiz ritim

. Yuksek kan basinci




Clinical Investigation and Reports

Clinical Significance of Abnormal Electrocardiographic
Patterns in Trained Athletes

Antonio Pelliccia, MD; Barry J. Maron, MD; Franco Culasso, PhD: Fernando M. Di Paolo, MD;
Antonio Spataro, MD; Alessandro Biffi, MD; Giovanni Caselli, MD: Paola Piovano, MD

Background—The prevalence, clinical significance. and determinants of abnormal ECG patterns 1n trained athletes remain
largely unresolved.
Meithods and Resnlis—We compared ECG natterns with cardiar momholoew (as assessed by echocardiogranhvy an 1005

distinctly abnormal 1n 145 athletes (142
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associated with abnormal ECG patterns: (3 .
53.7+5.7 mm (P=<0.001) and maximu 1 90T
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cardiovascular abnormalities or an incn E
Conclusions—Most athletes (60%:) in this = 50+ 552,
alterations. A vanety of abnormal ECG = )
remodeling. A small but important sub; &= 407 r P=0.0014
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ECGs represent a potential limitation b 20 R L T
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Distinctly Mildly Normal or Minor
Abnormal Abnormal Alterations

ECG Patterns

Sporcularin % 5’inde kardiyovasktiler anomali saptanmis
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Sporcularda fizyolojik adaptasyon/normal varyantlari

ESC Kriterleri

Sinls bradikardisi (= 30/dk)
1° Derece AV blok
inkomplet RBBB

LVH icin izole QRS voltaj kriterleri

» sol atriyal genisleme, sol aks sapmasi, ST
depresyonu, T dalga (-) veya patolojik Q
haric

Erken repolarizasyon

Corrado D, et al. Eur Heart J 2010
Drezner JA, et al. Br J Sports Med 2013

Seattle Kriterleri
Sinus bradikardisi (> 30/dk)

Sinus aritmi

Ektopik atriyal ritim
Junctional kagis ritmi

1° Derece AV blok
Mobitz tip 1, 2° AV blok
inkomplet RBBB

LVH icin izole QRS voltaj kriterleri

» sol atriyal genisleme, sol aks sapmasi, ST
depresyonu, T dalga (-) veya patolojik Q
harig

Erken repolarizasyon

Afro-Karayibben atletlerde V1-V4 arasi
kubbemsi ST elevasyonu ile T dalga (-)
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Erken repolarizasyon
» Konkav ST ylikselmesi
* (+) T dalgasi
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Afro-Karayibben sporcularda normal varyanti ST/T degisikligi



Egzersizle iliskili olmayan anormal EKG bulgulari

Seattle Kriterleri

* Beyazlarda V2, siyahlarda V4 sonrasi T (-) * Sol atriyal genileme * Kisa QTc <320 msn

* ST depresyonu * Sag atriyal genisleme * Brugada benzeri patern

* Patolojik Q dalgasi * Sag ventrikdl hipertrofisi * Derin siniis bradikardi (<30/dk)
* Komplet LBBB * Ventrikiler pre-eksitasyon * Atriyal tasiaritmi

« Intarventrikiiler gecikme (QRS>140 msn) * Uzun QTc >470 msn (erkek) * Ventrikiler erken atim

* Sol aks sapmasi * Uzun QTc >480 msn (kadin) * Ventrikiler aritmi

Drezner JA, et al. Br J Sports Med 2013



Farkli EKG kriterlerinin duyarlik ve 6zgtinligtnu artiran
rafine kriterler mimkin mua?

Epidemiology and Prevention

Comparison of Electrocardiographic Criteria for the
Detection of Cardiac Abnormalities in Elite Black and
White Athletes

Nabeel Sheikh, MRCP; Michael Papadakis, MRCP; Sagib Ghani, MRCP; Abbas Zaidi, MRCP;
Sabiha Gati, MRCP; Paclo Emilio Adami, MD; Frangois Carré, PhD; Frédéric Schnell, PhD:
Mathew Wilson, PhD:; Paloma Avila, MD: William McKenna, MD, DSc, FESC;

Sanjay Sharma, MD, FRCP, FESC (UK)

Backgrownd—Fecent efforts have focused on improving the specificity of the European Society of Cardiology (ESC)
criteria for ECG interpretation in athleies. These criteria are derived predominantly from white athletes (WAs) and do not
account for the effect of Afro-Caribbean ethnicity or novel research guestioning the relevance of several isolated ECG
patterns. We assessed the impact of the ESC criteria, the newly published Seattle criteria, and a group of proposed refined
criteria in a large cohort of black athletes (BAs) and WAs.

Methods and Results—Betwean 2000 and 2012, 1208 BAs were evaluated with history, examination, 12-lead ECG. and
further investizations as appropriate. BECGs were retrospectively analyzed according to the ESC recommendations,
Seattle criteria, and proposad refined criteria which exclude several specific ECG patterns when present in isolation.
All 3 criteria were also applied to 4297 WAs and 103 young athletes with hyperirophic cardiomyopathy. The ESC
recommendations raised suspicion of a cardiac abnormality in 40.4% of BAs and 16.2% of WAs. The Seattle criteria
reduced abnormal ECGs o 18.4% in BAs and 7.1% in WAs. The refined criteria further reduced abnormal ECGs to
11.5% in BAs and 5.3% in WAs. All 3 criteria identified 98.1% of athletes with hypertrophic cardiomyopathy. Compared
with ESC recommendations, the refined criteria improved specificity from 40.3% to 84.2% in BAs and from 73.8% to
04.1% in WAs without compromising the sensitivity of the ECG in detecting pathology.

Conclusion—Refinement of current ECG screening criteria has the potential to significantly reduce the burden of false-
positive ECGs in athletes, particularly BAs. (Circulation. 2014:129:1637-1649.)




Rafine edilmis normal varyantlari Rafine borderline kriterler Egzersizle ilgili olmayan rafine kriterler
ileri inceleme énerilmez lleri inceleme gerekebilir ileri inceleme énerilir

*ST depresyonu
* Patolojik Q dalgasi

*LA genisleme :
*Sinis bradikardisi * RA genisleme *Pre-eksitasyon

-'1° AV blok *Sol aks aks sapmasi *Beyazlarda V1, siyahlarda
*Inkomplet RBBB *Sag aks sapmasi V4 sonrasi T (-)
*Erken repolarizasyon *RV hipertrofisi *Komplet LBBB veya RBBB

*izole LVH voltaj kriteri *Siyahlarda V4 kadar T(-) *Erkek QTc=470 msn

ve kubbemsi ST *Kadin QTc2480 msn
*Brugada benzeri ER
*Atriyal veya Vent. aritmi
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Farklh EKG kriterlerinin duyarlilik ve 6zgunltgu

Black Athletes (n=805)

White Athletes (n=2282)

EIJH]DEHFI SUEIEU_J of Seattle Refined EU[DDEHI’] SOGIEU of Seattle Refined
Cardiology Criteria Criteria Cardiology Criteria Criteria
Sensttivity, % 700 70.0 70.0 60.0 60.0- 60.0
(34.8-93.3) (34.8-93.3) (34.8-93.3) (40.6-77.3) (406-77.3)  (40.6-77.3)
Specificity, % 403 793 84.2 73.8 92.1- 94.1
58-238) T75.3-82.0) BT 406.0) TT0-T5.0) OT0030 (03.1-05.1)
Positive predictive value, % 15 41 5.3 3.0 9.2 12.0
(0.6-3.0) (1.7-82) (2.1-105) (1.8-4.6) 56-142)  (7.3-183)
Negative predictive value, % 99.1 99,5 99.6 99.3 99.4 99.4
(07.3-99.8) (08.7-99.9) (08.7-99.9) (08.8-99.6) (09.0-99.7)  (89.0-99.7)
False-positive rate, % 59.7 207 15.8 26.2 79 59
False-negative rate, % 300 30.0 300 40.0 a0 40.0

Sheikh N, et al. Circulation 2014



Exercise Physiology

Recognition and Significance of Pathological T-Wave
Inversions in Athletes

Frédéric Schnell, MD; Nathan Riding, PhD; Rory O"Hanlon, MD: Pierre Axel Lentz, MD;
Erwan Donal, MDD, PhDD):; Gaelle Kervio, PhDy; David Matelot, PhD); Guillaume Leurent, MDDy
Stéphane Doutreleau, MDD, Laurent Chevalier, MDY, Sylvain Guerard, MDDy,

Mathew G. Wilson, PhD: Francois Carré, MD, PhD

RBackgrouwnd —Pathological T-wave inversion (PTWI) is rarely observed on the ECG of healthy athletes, whereas it is common
in patients with centain cardiac diseases. All ECG interpretation guidelines for use within athletes state that PTWI (except
in leads aVE, IIl and V1 and in VvV 1-¥4 when preceded by domed ST segment in asymptomatic Afro-Caribbean athletes
only) cannot be considered a physiological adaptation. The aims of the present study were to prospectively determine
the prevalence of cardiac pathology in athletes presenting with PTWI, and to examine the efficacy of cardiac magrnetic
resonance in the work-up battery of further examinations.

Meihods and Resulis—Athletes presenting with PTWI (n=155) were investigated with clinical examination, ECG,
echocardioeraphy, exercise testing, 24h Holter ECG, and cardiac magnetic resonance. Cardiac disease was established
in 44.5% of athletes, with hvpertrophic cardiomyopathy (81%) the most common pathology. Echocardiography was
abnormal in 33.6% of positive cases, and cardiac magnetic resonance identified a further 24 athletes with disease. Five
athletes {7.2%) considered normal on initial presentation subseguenily expressed pathology during follow-up. Familial
history of sudden cardiac death and ST-segment depression associated with FTWI were predictive of cardiac disease.

Concinsions—PTWI should be considered pathological im all cases until proven otherwise, because it was associated with
cardiac pathology in 45% of athletes. Despite echocardiography identifying pathology in half of these cases, cardiac magnetic
resonance must be considerad routine in athletes presenting with PTWI with normal echocardiography. Although exclusion
from competitive sport is notl wamanted in the presence of normal secondary examinations, annual follow-up is essential to
ascertain possible disease expression. (Circnlafion. 200513 1:165-173. DO 1L 1161/ CIRCULATIONAHA 114011038,

Key Words: arrhvthmogenic right ventricular cardiomvyvopathy m athletes m cardiomvyopathy, hypertrophic

...6372 sporcu
* 155 tanesinde patolojik T dalga negatifligi (% 2.4)




Patolojik T dalga negatifligi

* En aziki derivasyonda =2 mm T negatifligi
v D Ill, V1 ve aVR derivasyonlari hari¢
v’ Afro-Karayibben sporcularda V1-V4 kubbemsi ST segmenti ile T negatifligi hari¢



Afro-Karayibben bir sporcuda fizyolojik ST/T dalga negatifligi
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izole LVH voltaj kriterlerinin (Sokolow-Lyon) yaninda inferolateral leadlerde
ST depresyonu ve T(-); ileri arastirma sonrasi Hipertrofik KMP saptanmistir
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inferolateral derin (-) T dalgalart;
EKO bulgulari stipheli, CMR ile Apikal KMP tanisi konulmustur




I aVL V2]
I
|

I aVF V3 V6

inferior ve anteroseptal leadlerde T(-), extremite leadlerde disiik voltaj;
CMR ile ARVC tanisi konulmus



Exercise Physiology

Recognition and Significance of Pathological T-Wave
Inversions in Athletes

Frédéric Schnell, MD: Mathan Riding. PhDD: Rory (" Hanlon, MD: Pierre Axel Lentz, MID:
Erwan Dxonal. MDD, PhD: Gaelle Kervio, PhD: David Matelot. PhD:; Guillanme Leurent, WD
Stéphane Doutreleau., MD: Lavrent Chevalier, MDDy, Sylvain Guerard, MDDy
Mathew G. Wilson, PhDD; Francois Carre, MDD, PhD>

(Circulation. 201 5:131:165-173. DO 10116 CTRCULATIONAHA. 114,01 1038.)

« Patolojik T (-) olan sporcularin % 44.5 ‘inde kalp hastaligi saptanmis
*En sik kalp hastaligi hipertrofik KMP (%81)

* T (-) olan sporcularda EKO’nun kalp hastaligini tespit orani disik (% 53.6)

* CMR ile kalp hastaligini tespit orani % 88
*T(-) olan sporcularda EKO normal bulunursa CMR verifikasyon yapilmali !

* Patolojik T (-) olan sporcularda beraberinde aile 6yklist veya ST depresyonu
olmasi kalp hastaliginin gticlt bir ongordiricusudir



Patolojik T (-) olan sporcu

Y

ilk muayene: TTE, ET, Holter
ikinci muayene: CMR (eko normal ise)

}

Normal ilk ve ikinci
muayene

N

Supheli ilk veya ikinci muayene

! |

1. derece akrabalarin
taranmasi

N

Yarismali sporlar icin
tam tibbi verifikasyon

_______________________

N

Suphenin devami fakat kardiyak
patoloji saptanamamasi

* 6ay-1 yil arasinda periyodik
muayenelere devam edilmesi

* Sporcu ve antrendrinin kardiyak
semptomlar hakkinda
bilgilendirilmesi

* Kullip doktorunun bilgilendirilmesi
* Yarismalarda AED bulundurulmasi

AKO ile iliskili kardiyak
patoloji tespiti

!

Uygun protokollerle
tedavinin baslanmasi

v

Genetik konsdltasyon

v

1. derece akrabalarin
taranmasi

Schnell F, et al. Circulation, 2015
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izole LVH voltaj kriterlerinin yaninda patolojik Q dalgalari (>3 mm);
EKO tanisi Hipertrofik KMP
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Hipertrofik KMP hastasinda sol atriyal genisleme;
DIl “P” dalgasi >120 msn, V1 de “P” negatif kismi 21mm ve = 40 msn
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Brugada benzeri EKG
inkomplet RBBB, T(-)

Ajmalin sonrasi
| y

-

:

|




Taramada potansiyel sorunlar

HCMP nedeniyle 6len sporcularin sadece % 21’inde, koroner
arter anomalisi olanlarin ise 1/3’linde 6lim 6ncesi semptom

veya bulgu bildirilmektedir

Anamnez, aile oykusu, fizik muayene veya EKG sporcularin
~ % 9’unda anormallik géstermesine karsilik EKO, CMR sonrasi
sporcularin sadece % 2’si spordan men edilmektedir



Taramada potansiyel sorunlar-2

1 sporcuyu ani 6limden korumak icin 200.000 kisiyi taramak
gerekir

% 99 duyarlik ve 6zgilliikte bir test olsa bile; 1 gercek (+)
sonucu bulmak icin 1999 yalanci (+) sonug ve onunileri
tetkiklerini karsilamak gerekir

Buna karsilik anamnez, FM, Efor testi, EKG rutin taramasi
yapilan ulkelerde ani 6lUm yari yariya geriletilebilmistir



Aile ve kisisel oyku, fizik muayene, EKG

Negatif aile oykusd, Normal EKG veya

asemptomatik ve normal egzersizle iligkili normal

FM varyantlari

uygundur

Kardiovaskuler

Yarigmali sporlara <—— hastalik

bulgusu yok

Pozitif aile 6ykusu,
Semptomlar veya Anormal EKG
Anormal FM

—— | (EKO, stres test, Holter, CMR,

ileri inceleme

Angio/EPS)

Kardiovaskuler
hastalik tanisi

l

Uygun tedavilere
yonlendirilmesi

Corrado D, et al. Eur Heart J, 2010



Sonuc

Sporcularda ani kardiyak 6liimiin 6nlenmesinde anamnez, aile

oyktstu ve detayll fizik muayeneye ile birlikte EKG taramada
oldukca etkili ve ucuz yaklasimdir



