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EKI' npoyuyBaHusa npm CNOPTUCTU NOKa3BaT pa3fiIM4HM No BMA
OTKJIOHeHMA oT HopmaTta npu ao 40% ot cnyyauTte
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Maron B J, Pelliccia A Circulation 2006;114:1633-1644




BCC npu cnoptuctu - aaHHu ot CALL v Utanua

T rrak 1% T LY 1S

89% reduction mortality
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Knacudgpukauma Ha EKIT npomeHuTe npu

CNOPTUCTU
Table 1 Classification of abnormalties of the athlete's ECG
Common and training-related ECG Uncomman and training-unrelated
changes EGG changes
» Sinus bradycardia » |-Wave Inversion
» First degree AV block » ST-segment depression
» Incomplete REBE » Pathological O waves
» Eary repolansation » Left atnal enlargement
» |solated ORS woltage crteria for left » Left axis deviation/left antenor
ventncular hypertrophy hemiblock
» HRight axis deviation/left postenor
hemiblock
» Hight ventricular hyperrophy
» Venmcular pre-excitation
» Lomplete LEBE or HEBE
12-lead ECG in the athlete: physiological versus » Long or short AT interval
pathological abnormalities
D Corrado,” A Biffi,> C Basso,” A Pelliccia,” G Thiene? b ngada IIk'E Earhrl fl:':l:l'l:llElI'IE-El'Ul:ll'l

AV, amoventncular; LBEBE, left bundle branch block; RBEB, right bundle branch block.




CuHycoBa bpagukapana- CH 40 / muH. Ima Tnp ocHoBHK xapaktepuctukun: (1)
P BbnHa omnnekcnpeamn scekn QRS complex, (2) QRS cnepn sBcska P BbnHa
(3) HonmManHa oc Ha P BbnHaTta (BbB ppoHTanHara pasHuHa 0-90°).

Br J Sports Med © 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




EKI' Ha 28-roamwueH acumnTtMmeH 6an xanpbanucr, noksaswa puTsbM OT
AV cbhepuHeHuMe.

3abenexere nocrosHHaTa AbMXMHa Ha RR mHTepBana.

4 A

P-waves hidden by QRS Complex
Source: Br J Sports Med & 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




EKI' c AV 65nok | cT. (PR nHrtepean>200 ms). BapuaHT Ha
HOopMaTa npmv cnopTucTu, 6es HyXXpa ot AaoONbNIHUTENHMU TecToBe.

- PR interval

EE |

Source: Br J Sports Med @ 2013 BM.J Publishing Group Ltd & British Association of Sport and Exercise Medicine




EKI c Mobitz type | (Wenckebach) Il ctenen AV block -nporpecuBHO
Hapactsawm PR uvHTepBanu oo HenposepeHa P BbnHa (cTrpenkure) 6e3
nocneasauw, QRS xkomnnekc. Mupeuar PR vHTepBan cnen 6nokupaHmna

Komnnekc e no-kbc ot PR vHTepBana Ha nocnegHua nposeaeH
KoOMMNnekKkc

Medscape
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EKI' c Henbnen 1IBB(HABB) ¢ rSR' o6pas BbB V1 n QRS
npoabmxurenHocT <120 ms.

HOODB e yecta  HOpMmanHa HaxoaKa NMpM CNOPTUCTM.
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EKI' Ha 29-rogmmueH acuvumntomeH chyTbonucT ¢ paHHM 3a paHHa
penonapu3sauua (J-rouka m ST eneBaumsn) B I, Il, aVF, V2-V6
(cTpenkute) " BUCOKM, OCTPOBBPXU T BBITHM

ToBa e HOpManHa Haxogka npm nobpe TpeHMpaHu CNOPTUCTMU.

Source: Br J Sports Med @ 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




(A and B) Knacuuecka pecpuHmuma Ha paHHara penonpu3sauusa ¢ ST
eneBaumna cnepn QRS komnnekca (J-rouka). MNpumepu ¢ (A) n 6e3 (B) a
J BbnHa. (C and D) Hoeu pechmHMumm Ha paHHa pennopu3auusa c
“pasmur” HM3XOpAW, xoa B Kpaa HaA QRS komnnekca (C) m acHo

ochoomveHa J-ennHAa (D) HO 63 ST enerauuvsa.
Medscape

Classic Definition of Early Repolarization
B

r 5T Elevation

New Definitions of Early Repolarization
D

J-wawe [ New J-point

Source: Br J Sports Mead & 2013 BMM.J Publishing Group Ltd & British Association of Sport and Exercise Medicine




EKI Ha 19-roguweH acumntomeH yTo60nucT ¢ BontaxxHu Kputepum 3a JIKX (S-
V1+R-V5>35 mm). 3abenexeTe, 4e HAMa AaHHU 3a NeBonpeaCHPAHO yBenn4yeHume,
naBa enekTpuyHa no3uumua, ST genpecus, HeratMBHU T BBbNHU UK NATONMOMUYHN

Q 3L0uuK. YBenuueHata amnnutyaa Ha QRS 6e3 gpyru EKI' abHopmanHocTu e
yecTa HaxoakKa npu aobpe TpeHUpaHu atrieTu U He U3NCKBA AOMbITHUTENTHU
TecTtoBe

Source: Br J Sports Med ® 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




EKI' Ha 24-roamiueH acCMMNTOMEH YepHokoX chyTbonucr c
KynonoobpasHa ST eneBauma nocnegsaHa or HeratTuBHa T BbJIHA BbB
V1-V4 (orpapeHm).

TakbB o6pa3 Ha penonapu3aumaTa Ce cuMTa 3a HOpMarieH npuv artneTm

OoT YepHara /acppukaHcka/ paca
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EKI' npomeHu, namcksesawm

AOMbJIHUTEJTHO YTOUYHABaHEe

Soreening of young competitive athletes 521

Table 3 Criteria for a positive 12-lead ECG

P wave
left atrial enlargement: negative portion of the P wave in lead W1 == 0.1 m¥ in depth and == 0.04 5 in duration;
right atrial enlargement: peaked P wave in leads Il and Il or %1 == 025 m¥ inamplitude.
QRS complex
frontal plane axis deviation: right = + 120° or left -30° to -907;
increased voltage: amplitude of R or 5 wave inina standard lead =2 mV, 5 wave
in lead ¥1 or V2 == 3 mY¥, or R wave in lead V5 or V& = 3 mY;
abnomal Q waves >0.04 5 in duration or = 25% of the height of the ensuing R wave or 5 pattern in
two or more leads;
right or left bundle branch blodk with QRS duration =0.12 5;
R or B wawve in lead W1 = 0.5 mV¥ in amplitude and R/S mtio = 1.
ST-segment, T-waves, and JT interal
5T-segment depression or T-wave flattening or inversion in two or more leads;
prolongation of heart rate corrected QT interval =0.44 5 in males and = 0.46 5 in females.

Fhythm and conduction abnormalities
premature ventricular beats or more severe ven tricular arrhythmias;

supraventricular tachycardias, atrial flutter, or atrial fibrillation;

Eurapean Heart Jounal (2005) 26, 516-524
dai:10. 1093 eurheart]/ ehi 108

short PR interval (< 0.12 5) with or without "delta” wawe; @
sinus bradycardia with resting heart rate <40 beats/min®
first (PR =10.215"), second or third degree atrioventricular block. CARTRLIN-
Mincressing ke than 100 beats//min during limited exercise et

BHat 5hor tening with hyperventilation o Lmited exencie bet,
Madified fram Corrada ef al.?




Table 4 ECG Features of cardiac diseases detectable at pre-participation screening in young competitive athletes

EKI' npomeHu, CBBbp3aHu C

naTtoJyiormnuyHmM CbHTOAHUA

Dizeasze QT interval F wave PR interval QRS complex 5T interval Twave Amrfyythmias
HCM Hormal fleft atrial Hormal Inoreased voltages in mid- Dioreen-sloping Imerted in mid- {Atrial fibrillation);
enlamement ) left precordial leads; abnormal {up-sloping ) left precordial leads; {FYE); (W)
{ waves in inferior {giant and negative
and/ar lateral leads; in the apical variant)
{LAD, LEBB); (delta wawve)

Amhythmogenic Hormal Hormal Hormal Prolonged =110 ms in right {Up-sloping in right  Imverted in right PYE with a LEBE
right ventricular precordial leads; epsilon precordial leads) precordial leads pattern; (VT with a
cardiomyopathy’ wave in right precordial |eads; LEBE pattern)
dyrsplasia reduced voltages =0.5 mY

infrantal leads; (REEB)

Dilated Hormal iLeft atrial { Prolonged LEBE Down-sloping Imerted in PYE; (VT)

cardiomyopathy enlargement)  =0.2135) {up-sloping ) inferior and/ or
lateral leads
Long T syndmome Prolonged Hormal Hormal Hormal Hormal Bifid ar biphasic in {FVE); |torsade
> 44l ms in males all leads de pointes)
46 ms in females
Brugada syndrome Hormal Prolonged 515253 pattern; (REEE/SLAD) Up-sloping Imerted in right { Polbymanphic VT);
=0.21s coved-type in right precordial leads {atrial fibrillation)
precordial leads {sinus bradycardia)

Lenegre disease Hormal Hormal Prolonged FEEE; REBE/LALD; LBER Hormal Secondary changes {2nd or 3rd

=0.21s% degres AY blodk)

S hort GT syndrome Shortened < 300ms  Mormal Hormal Homal Hormal Hormal Atrial fibrillation

{ polymaonphic ¥T);

Pre-excitation Hormal Hormal Shortened Delta wave %eoondary changes Secondary changes Supraventricular

syndrome (WFW) <125 tachycardia;
{atrial fibrillation)

Coronary artery { Prolonged) Hormal Hormal {Abnormal ) waves)™ {Dowen- or up- Imerted in =2 leads PYE; (WT);

dizeases” sloping

Le= ¢ axmmon of unoommon BOG findings are reparted in bradkets.

Tie: QT interval oo ected for hean rate by Barett's formuls. LBES: left bundle branch block. RBB3: right bundle branch block. LAD: keft &ds deviationof -30F or more. PVB: ejther single or coupled premature
wanlricular baats, VT ajther non-dust sined o sustained ventrioular tachycardia.

SCononary artery ditestess: aither prematuse cononany athens deratis of congenital coranary anomalies.

B sl [ waves [sae Tabe 3).




A6HopmHa EKIN npu XKMI1. B ponbnHEeHVe KbM BOJNITAXXHUTE AaHHM 3a
JIKX, ce Bmxxpar obnbokm orpuuarenHu T BBbJIHM B narepanHure
oteexxpaHusa (1 and aVL, V5-V6). TakaBa Haxoaka He e HOpManHa m
M3UKBA AONBJIHUTENTHM u3cnepBaHun!

MDE] I hawve personally reviewsd the tést result and agree with thae interpretatlion above....

Source: Br J Sports Med @ 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




(A) Kynonoobpa3zHa ST eneBauusa nocneasaHa or HeratuBHa T BbsHa BbB V1-V4
TakbB o6pa3 Ha penonapu3auusaTa ce cUMTa 3a HOpMarneH Npuv atrieTy oT YepHaTa
/lachpukaHcka/ paca. (B) Matonornunum HeratuBHim T BbnHuM m ST penpecuna B

narepanHurte orBexxaaHuva. HeratueHm T BbnHM BB V5-V6 ca BuHarm abHopmHa
HaxoakKa , KOATO Hanara u3KrniouyBaHe Ha KapamomMmuonarus.

Medscape
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EKI' - noHakora e rfpyaHa 3a uHrepnpertaumna 32

roa. hyréonucT ot achpmKkaHCKm npomsxopn
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EKI' npu naumenTt ¢ AALJKMI, noka3sauwa pa3wumpeH S 36eu BbB V1
(cTpenka), HUCKO BONTAaX>XHU KOMIMJIEKCU B CTaHAAPTHUTE OoTBeXaaHMma <
5 mm (orpapeHm) u HeratTuBHM T BBLJIHM B NpegHUTe NpeKopavanHum
(V1-V4) n ponuute (lll, aVF) orBexxpaHmsa.
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Source: Br J Sports Med @ 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




(A) BapnaHT Ha aHopMarnHa penonapusauuva npv atneT ot acppuKkaHCKu npomsxon-
KynonoobpasHa ST eneBauuns v HeratuBin T BbB V1-V4. (B) NaTtonornyHu
HeratMBHU T BbNHN BbB V1-V3. 3abenexeTte nsoenektpuiHna ST cermeHT.

JIlnncaTta Ha ST eneBauua npegu HeratuBHute T BbiHU npaBu Ta3um EKIN Haxopaka

natonorm4yHa. Heo6xoaummu ca goNnbLNHUTENHU TecToBe 3a u3knruBaHe Ha AQIKMI1.

Medscape
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(A) Brugada-ECG pattern mimicking IRBBB. The 'J wave' (arrows) of Brugada-ECG
is confined to right precordial leads (V1 and V2) without reciprocal 's wave' (of
comparable voltage and duration) in leads | and V6 (arrowheads). (B) IRBBB in a
trained athlete. The RV conduction interval is mildly prolonged (QRS duration=115
ms) with a typical rSR' pattern in V1 (arrow). Note also the reciprocal 's wave' in V6

V3
Panel :‘Avﬂ | | Panel B

Source: Br J Sports Med @ 2013 BM.] Publishing Group Ltd & British Association of Sport and Exercise Medicine



(A) Normal variant repolarisation changes in a black/African athlete characterised by domed ST
segment elevation and T wave inversion in V1-V4. (B) A downsloping ST segment elevation
followed by T wave inversion in V1-V2 suggestive of a Brugada-pattern ECG. Note the high-

take off and absence of upward convexity (‘dome’ shape) of the ST segment distinguishing this

from the repolarisation variant in black/African athletes.

Panel A T0Wi ——b~—  panel B

Source: Br J Sports Med & 2013 BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine




KamepHu apuTMum npu akTUBHU CNOPTUCTM.
3ann ot 6e3cMMNTOMHAa KpaTKa KaMepHa Taxukapausa npu 24 roauileH 6ackeTéonucr.
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CKPUHMHIoB anroputbm Ha EBpoOnenckoTo KapanorormyHo ApyxaecrtBo

young
competitive
athletes

family and personal history, physical
examination,12-lead ECG

h 4 v

negative positive
findings findings

! !

no evidence of furth - ti
eligible cardiovascular 14 e examiImations

for competition - disease (echo, stress test, 24-h Holter,
cardiac MRI, angio/EMB, EPS)

diagnosis of
cardiovascular
disease

Domenico Corrado et al. Eur Heart J 2005;26:516-524 .

© The European Society of Cardiology 2005. All rights reserved. For Permissions, please ermail: management according to
journals.permissions@oupjournals.org established protocols
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3akno4yeHve

e AganTauMOHHUTE NPOMEHU NMPU CNOPTHO CbpLe
BOOAT A0 cneundundHn EKI npomenun.

e Hapg 90% ot Te3u npoMmeHn ca DEHUTHEHU

e [log 5 % ot atneTtnte nmat EKI' npomeHu
Hanarawm oonblHUTENHU n3cneaBaHusa

e ATNeTuTe OT YepHaTa paca umaT XapaKTepHuU
EKI" npomeHu npu cnopTHO cbpue. [1pn Tax no-
4eCTO Ce Hanara NpunoXeHWeTo Ha
MynTMMOOANHNUA NoAXoA.

e EKI e 3agnbuXXutenHa 4acTt OT CKpUHUHroBarta
nporpama npu cnopTuctu B EBpona.



MyntumopaneH noaxoa Npyu CNOPTUCTMU!
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bnaropapsa 3a BHUMaHUETO!




	ЕКГ промени при спортисти
	 Patrick Ekeng 1990-2016
	ЕКГ проучвания при спортисти показват различни по вид отклонения от нормата при до 40% от случаите 
	ВСС при спортисти - данни от САЩ и Италия
	Класификация на ЕКГ промените при спортисти
	Синусова брадикардия- СЧ 40 / мин. Има тир основни характеристики: (1) P вълна омплекспреди всеки QRS complex, (2) QRS след всяка  P вълна (3) нолмална ос на  P вълната (във фронталната равнина 0–90°). 
	EКГ на 28-годишен асимптмен бял хандбалист, покзавща ритъм от АV съединение. �Забележете постоянната дължина на  RR интервала. 
	ЕКГ с  AV блок  I ст. (PR интервал>200 ms). Вариант на нормата при спортисти, без нужда от допълнителни тестове.
	ЕКГ с Mobitz type I (Wenckebach) II степен AV block –прогресивно нарастващи  PR интервали до непроведена  P вълна  (стрелките) без последващ QRS комплекс. Първият  PR интервал след блокирания комплекс е по-къс от  PR интервала на последния проведен комплекс
	EКГ с непълен ДББ(НДББ) с  rSR' образ във  V1 и QRS продължителност <120 ms. �НДДБ е честа и нормална находка при спортисти. 
	ЕКГ на  29-годишен  асимптомен футболист с данни за ранна реполаризация (J-точка и  ST елевация) в I, II, aVF, V2–V6 (стрелките) и високи, островърхи T вълни �Това е нормална находка при добре тренирани спортисти. 
	(A and B) Класическа дефиниция на ранната реполризация с  ST елевация след QRS комплекса  (J-точка). Примери с  (A) и без  (B) a J вълна. (C and D) Нови дефиниции на ранна реплоризация с “размит” низходящ ход в  края на  QRS комплекса  (C) и ясно оформена J-вълна  (D) но без ST елевация. 
	ЕКГ на 19-годишен асимптомен футболист с волтажни критерии за ЛКХ (S-V1+R-V5>35 mm). Забележете, че няма данни за левопредсърдно увеличение, лява електрична позиция, ST депресия,  негативни T вълни или патологични  Q зъбци. Увеличената амплитуда на QRS без други ЕКГ абнормалности е честа находка при добре тренирани атлети и не изисква допълнителни тестове
	ЕКГ нa 24-годишен асимптомен чернокож футболист с куполообразна ST елевация последвана от негативна  T вълна във  V1–V4 (оградени). � Такъв образ на реполаризацията се счита за нормален при атлети от черната /африканска/ раса 
	ЕКГ промени, изискващи допълнително уточняване
	ЕКГ промени, свързани с патологични сътояния
	Абнормна ЕКГ при  ХКМП. В допълнение към волтажните данни за ЛКХ, се виждат дълбоки отрицателни  T вълни в латералните отвеждания (I and aVL, V5–V6). Такава находка не е нормална и изиква допълнителни изследвания!
	(A) Куполообразна ST елевация последвана от негативна  T вълна във  V1–V4 Такъв образ на реполаризацията се счита за нормален при атлети от черната � /африканска/ раса. (B) Патологични негативни  T вълни и  ST  депресия  в латералните отвеждания. Негативни Т вълни във V5–V6  са винаги  абнормна находка , която налага изключване на кардиомиопатия. � 
	ЕКГ – понякога е трудна за интерпретация 32 год. футболист от африкански произход
	ЕКГ при пациент с АДКМП, показваща разширен S зъбец във V1 (стрелка), ниско волтажни комплекси в стандартните отвежданиа < 5 mm (оградени) и негативни  T вълни в предните прекордиални  (V1–V4) и долните  (III, aVF) отвеждания. 
	(A) Вариант на анормална реполаризация при атлет от африкански произход- куполообразна ST елевация и негативни  T във V1–V4. (B) Патологични  негативни T вълни във  V1–V3. Забележете изоелектричния  ST сегмент. Липсата на ST елевация преди негативните  T вълни  прави тази ЕКГ находка патологична. Необходими са допълнителни тестове за изключване на АДКМП. 
	(A) Brugada-ECG pattern mimicking IRBBB. The 'J wave' (arrows) of Brugada-ECG is confined to right precordial leads (V1 and V2) without reciprocal 's wave' (of comparable voltage and duration) in leads I and V6 (arrowheads). (B) IRBBB in a trained athlete. The RV conduction interval is mildly prolonged (QRS duration=115 ms) with a typical rSR' pattern in V1 (arrow). Note also the reciprocal 's wave' in V6 (arrow). 
	(A) Normal variant repolarisation changes in a black/African athlete characterised by domed ST segment elevation and T wave inversion in V1–V4. (B) A downsloping ST segment elevation followed by T wave inversion in V1–V2 suggestive of a Brugada-pattern ECG. Note the high-take off and absence of upward convexity ('dome' shape) of the ST segment distinguishing this from the repolarisation variant in black/African athletes. 
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