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Criteria for a positive 12-lead ECG

P wave

left atrial enlargement: negative portion of the P wave in lead V1z0.1 mV in depth
and #0.04 s in duration;

Right atrial enlargement: peaked P wave in leads II and III or V1=0.25 mV in
amplitude.

QRS complex

Frontal plane axis deviation: right z+120° or left —30° to —90°;

increased voltage: amplitude of R or S wave in in a standard lead =2 mV, S wave
inlead V1 or V23 mV, or R wave in lead V5 or V63 mV;

Abnormal Q waves =0.04 s in duration or 225% of the height of the ensuing R
wave or QS pattern in two or more leads;

Right or left bundle branch block with QRS duration #0.12 s;

R or R' wave in lead V120.5 mV in amplitude and R/S ratio =z 1.

ST-segment, T-waves, and QT interval

ST-segment depression or T-wave flattening or inversion in two or more leads;

Prolongation of heart rate corrected QT interval >0.44 s in males and>0.46 s in
females.

Rhythm and conduction abnormalities



premature ventricular beats or more severe ventricular arrhythmias;

supraventricular tachycardias, atrial flutter, or atrial fibrillation;

short PR interval (<0.12 s) with or without ‘delta’ wave;

sinus bradycardia with resting heart rate <40 beats/min";

first (PR=0.21 s), second or third degree atrioventricular block.

*Increasing less than 100 beats/min during limited exercise test.

°Not shortening with hyperventilation or limited exercise test.
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Recommendations and Considerations Related to Preparticipation
Screening for Cardiovascular Abnormalities in Competitive Athletes:
2007 Update. A Scientific Statement From the American Heart
Association Council on Nutrition, Physical Activity, and Metabolism.
Endorsed by the American College of Cardiology Foundation. Barry J.
Maron, Paul D. Thompson, Michael J. Ackerman, Gary Balady, Stuart Berger,
David Cohen, Robert Dimeff, Pamela S. Douglas, David W. Glover, Adolph
M. Hutter, Jr, Michael D. Krauss, Martin S. Maron, Matthew J. Mitten,
William O. Roberts and James C. Puffer.Circulation published online Mar 12,
2007;

IOC medical commission, International olympic Committee. Sudden
Cardiovascular Death in Sport: LAUSANNE RECOMMENDATIONS.
Preparticipation  Cardiovascular ~ Screening. 10 December 2004.
http://multimedia.olympic.org/pdf/en_report 886.pdf

Cardiovascular pre-participation screening of young competitive athletes
for prevention of sudden death: proposal for a common European
protocol: Consensus Statement of the Study Group of Sport Cardiology of
the Working Group of Cardiac Rehabilitation and Exercise Physiology
and the Working Group of Myocardial and Pericardial Diseases of the
European Society of Cardiology. Domenico Corrado, Antonio Pelliccia,
Hans Halvor Bjgrnstad, Luc Vanhees, Alessandro Biffi, Mats Borjesson,
Nicole Panhuyzen-Goedkoop, Asterios Deligiannis, Erik Solberg, Dorian
Dugmore, Klaus P. Mellwig, Deodato Assanelli, Pietro Delise, Frank van-
Buuren, Aris Anastasakis, Hein Heidbuchel, Ellen Hoffmann, Robert Fagard,
Silvia G. Priori, Cristina Basso, Eloisa Arbustini, Carina Blomstrom-
Lundqvist, William J. McKenna, and Gaetano Thiene. Eur. Heart J., March
2005; 26: 516 - 524.
http://eurheartj.oxfordjournals.org/cgi/reprint/26/5/516?maxtoshow=&HITS=

10&hits=10&RESULTFORMAT=1&authorl=corrado&author2=pelliccia&an
dorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid

=1 &FIRSTINDEX=0&sortspec=relevance&resourcetype=HWCIT




4. Trends in Sudden Cardiovascular Death in Young Competitive Athletes
After Implementation of a Preparticipation Screening Program.
Domenico Corrado, MD, PhD; Cristina Basso, MD, PhD; Andrea Pavei, MD;
Pierantonio Michieli, MD, PhD; Maurizio Schiavon, MD; Gaetano Thiene,
MD. JAMA. 2006;296:1593-1601. http://jama.ama-
assn.org/cgi/content/abstract/296/13/1593 ?maxtoshow=&HITS=10&hits=10&
RESULTFORMAT=&fulltext=ecg+italy&searchid=1&FIRSTINDEX=0&res
ourcetype=HWCIT

5. 36™ Bethesda conference: Eligibility recommendations for competitive
athletes with cardiovascular abnormalities.
http://www.csmfoundation.org/36th_Bethesda_Conference -

Eligibility Recommendations_for Athletes with Cardiac_Abnormal

ities.pdf
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