
CPR
And cardiac events in athlets

Dr Sirous Krdrostami



Special consideration in athlets



The athlete’s heart

• Systematic engagement in regular exercise results in predictable changes to 

the cardiac architecture, termed “structural” and “functional” remodelling. 

The physiologic adaptations that occur in response to exercise are often 

evident on standard 12-lead electrocardiography. Such findings are 

considered normal in an athlete and typically do not warrant further 

investigation.



Exercise-induced remodelling

• Exercise-induced cardiac remodelling occurs as an adaptation to permit and 

enhance the increased cardiac output required during exercise. 

• Such changes are specific to the exercise loads encountered in a particular 

sport.



Structural remodelling

• myocardial wall thickness (concentric hypertrophy) 

• chamber size (eccentric hypertrophy)

• This results in normalization of  the left ventricular mass-to-volume ratio with 

prolonged training.

• Functional remodelling results in higher vagal tone and slowing of  resting heart rate, 

more rapid heart rate recovery after exercise and improved diastolic function.

• Does physiologic remodelling from exercise cause harm?



Does physiologic remodelling from 

exercise cause harm?

• In a small minority the degree of  structural adaptation resembles structural 

changes seen in pathologic states

• hypertension-induced left ventricular hypertrophy

• hypertrophic cardiomyopathy

• arrhythmogenic right ventricular cardiomyopathy.



Causes of  sudden cardiac arrest in athletes

• Age group ≤ 35 yr

• Primary electrical disease with no specific cause identified

• Idiopathic left ventricular hypertrophy

• Anomalous origin of  the coronary arteries

• Heritable cardiomyopathies:

• Hypertrophic cardiomyopathy

• Arrhythmogenic right ventricular cardiomyopathy

• Myocarditis

• Electrical disorders:

• Long QT syndrome, catecholaminergic polymorphic ventricular tachycardia



Causes of  sudden cardiac arrest in athletes

• Age group > 35 yr

• Coronary artery disease

• Idiopathic left ventricular hypertrophy

• Heritable cardiomyopathies:

• Hypertrophic cardiomyopathy

• Arrhythmogenic right ventricular cardiomyopathy

• Primary electrical disease with no specific cause identified

• Myocarditis































• Survival to hospital discharge presently approximately 5-10 - 14%

• Bystander CPR = vital intervention before arrival of  emergency services

• Early resuscitation and prompt defibrillation (within 1-2 minutes) can result 
in >60% survival



• In first 4 minutes – brain damage is unlikely, if  CPR started 

• 4 – 6 minutes – brain damage possible 

• 6 – 10 minutes – brain damage probable 

• > 10 minutes – severe brain damage certain 

Cells of  the brain cortex

• Most sensitive for the stop of  pefusion and oxygenation

Without perfusion and oxygenation 

 irreversibly damaged after  3-5 minutes



Ventricullar fibrilation – better than asystole

- in case of immediate CPR

Special emphasis



Soon defibrilation

 1 minute - survival - 90%, 

 5 minutes - survival - 50%,

 7 minutes - survival - 30% 

 10 - 12 minutes - survival - 2 – 5%.



Management

• (1) initial assessment by a witness/bystander and summoning of  an 

emergency response team 

• (2) basic life support (BLS)

• (3) early defibrillation by a first responder (if  available)

• (4) advanced life support(ALS,ACLS)

• (5) post–cardiac arrest care



BLS







SRH

• Safety

• Responsiveness

• Help



Responsiveness 



Help





BLS

• environmental safety of  the site

• confirm that the victim is unresponsive

• call for nearby help

• activate an emergency response system and send for an AED.

• The previous sequence of  the “ABC” of  basic life support—airway, breathing, 

compression—has been changed to “CAB”—compression, airway, breathing—

based on the recognition that compression alone is the better strategy





Circulation



Circulation

 Place the heel of one hand in the centre of the chest

 Place other hand on top

 Interlock the fingers

 Compress the chest

 Rate 100 min-1

 Depth 4-5 cm

 Equal compression : relaxation

 When possible (2 or more rescuers) change CPR operator every 2 min. 
to prevent fatigue



Airway



Airway

• tilting the head backward 

• lifting the chin 

• exploring the airway for foreign bodies, including dentures, and removing 

them

• The Heimlich maneuver should be performed if  there is reason to suspect 

that a foreign body is lodged in the oropharynx



Breathing 



• For single responders to victims from infants to adults, and for two-rescuer 

response to adults, a compression/ventilation ratio of  30 : 2

• For two-rescuer CPR in infants and children, compression/ventilation ratio 

of  15 : 2 



Early defibrilation



Advanced Cardiac Life Support(ACLS)

• The general goals of  ACLS are to restore cardiac rhythm to hemodynamic

effectiveness, to optimize ventilation, and to maintain and support the 

restored circulation

• After the initial attempt to restore a hemodynamically effective rhythm, the 

patient is intubated and oxygenated, if  needed, and the heart is paced if  

bradyarrhythmia or asystole occurs. An intravenous (IV) line is established to 

deliver medications





Is there value in pre-participation screening 

to prevent sudden cardiac arrest?

• Unfortunately, the first premise has major limitations, and the second is 
unproven. 

• For “prediction” to be effective, screening needs to be sensitive and allow the 
detection of  conditions most commonly responsible for sudden death. 

• False-positive findings can lead to unnecessary additional testing and the 
unfortunate restriction of  athletes who are actually at low risk.

• For the promise of  “prevention” to be realized, it is necessary to show that 
sports restriction truly reduces the risk of  death.



Is there value in pre-participation screening 

to prevent sudden cardiac arrest?

• Many guidelines from different organizations have made recommendations 

regarding the process of  preparticipation screening. 

• Medical and family history and a corresponding physical examination are 

recommended as part of  all routine screening programs

• the use of  electrocardiography (ECG) in the screening process remains 

controversial



What is the best approach to screening 

athletes in a primary care setting?

• History and physical examination



it is important to routinely ask athletes the 

following questions

• Have you ever felt severely dizzy or faint, unexpectedly short of  breath, or 

had chest pain during or immediately after exercise? 

• Do you have any first-degree relatives who died suddenly or had severe 

cardiac disease under age 60?

• physical examination should emphasize measurement and comparison of  

blood pressure in both arms, auscultation for heart murmurs, and 

examination for physical features of  Marfan syndrome



12-lead ECG

• 2%–4% rate of  abnormalities requiring further testing,

• rate of  clinically significant abnormalities in about 0.3% of  athletes

• routine use of  ECG as a screening strategy for athletes carries low specificity 
and requires the use of  strict interpretation criteria

• many of  the disorders that can cause sudden cardiac arrest in athletes, 
including primary electrical disease, anomalous origin of  the coronary 
arteries, and premature coronary artery disease, will not be detected on 
standard ECG.



12-lead ECG

• Among younger patients, the ECG is less sensitive in detecting 

cardiomyopathies 

• typical abnormalities in only 25% of  adolescents with arrhythmogenic right 

ventricular cardiomyopathy 

• 50%–75% of  asymptomatic young patients with hypertrophic 

cardiomyopathy





a sudden cardiac arrest incidence of  6/100 000 

per year

• 6 out of  8 sudden cardiac deaths occurred in athletes who had a negative 

screen on history, physical examination and ECG (as well as on 

echocardiography) and were deemed “healthy.”



What can optimize survival following 

sudden cardiac arrest in athletes?

• Adequately trained personnel

• education of  trainers and bystanders

• access to AEDs at a sports venue 




