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Introduction
Systematic sports pre-participation screening of athletes has the 

potential to identify those at risk and reduce cardiovascular event 
mortality [1-3], although this does not always take place. The vast 
majority of ‘at risk-athletes’ does not experience pre- monitory 
symptoms thus, pre-participation screening represents the only 
strategy capable in identifying any underlying cardiovascular disorder. 
The importance of early identification in silent cardiovascular diseases 
at a sub-clinical stage relies on the concrete possibility of preventing 
sudden cardiac death (SCD) through not only life- style modification, 
which includes restriction of competitive sports activity, but also 
prophylactic treatment with drugs and implantable defibrillator. The 
primary cause of SCD is often an underlying disease that is clinically 
silent and unlikely to be suspected or diagnosed through spontaneous 
symptoms. Normally, general population high-physical activity levels 
are associated with reduced risk of asymptomatic coronary artery 
disease. There are however some reports of exercise-related sudden 
death and myocardial infarction in aerobically trained athletes 
[4,5]. Silent myocardial ischemia is not such a rare event in athletes, 
indeed quite the opposite. Even though athletes are asymptomatic, 
the possibility that they are suffering from severe coronary artery 
disease [6] cannot be excluded. There is a heated argument among 
sport cardiologists in Europe and the USA regarding the efficacy, 
impact of false-positive results, and cost- effectiveness in routine pre-
participation cardiovascular screening of athletes [7,8]. Despite this 
discussion, it is clear that the objective of systematic pre-participation 
screening is to identify those athletes considered at-risk withdrawing 
them from training and competition with the goal of reducing the 
eventuallity of sudden cardiac death, and when appropriate [9]
adopting preventive interventions. Pre-participation screening in 

this population is finalized to the identification of cardiovascular 
diseases such as silent myocardial ischemia (SMI) and coronary 
artery disease that have low incidence in the general population [10]. 
The precise methodology by which pre-participation screening is to 
be (or can be) performed has been the source of considerable debate 
and controversy [11]. Therefore, European protocol, as proposed by 
two European institutions, represents a welcome and important effort 
which has the potential of identifying previously unrecognized but 
lethal cardiovascular events during sport activities. The initiative has 
been created in order to increase awareness and interest in this clinical 
problem within the European community. This case report highlights 
the importance of exercise ECG stress testing in asymptomatic middle-
aged healthy athletes with exercise induced-myocardial ischemia 
and decide the best time for a qualified therapeutic choice when any 
ventricular re-polarization abnormalities, such as significative ST 
segment depression, are detected during sports pre-participation 
screening. 

Case Report
This case report describes the history of a 45-year-old male top 

marathon runner referred to the sports Cardiology Medicine Centre, in 
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Abstract
Background: The primary purpose of pre-participation screening is identifying the cohort of athletes affected by 

unsuspected cardiovascular diseases, such as coronary artery disease (CAD) as well as preventing sudden cardiac 
death (SCD) during sports competitions or training, through appropriate intervention. 

Case Report: This case report describes the recent history of a middle-aged marathon runner suffering from 
asymptomatic ischemic heart disease at high risk for SCD and illustrates the clinical pathway. An exercise ECG 
stress testing was positive for subendocardial ischemia. Computerized tomography (CT) coronary angiogram 
subsequently showed critical narrowing of the left anterior descending artery. Invasive coronary angiography was 
performed following angioplasty procedure. One month later an exercise ECG stress testing was normal, indicative 
of complete myocardial revascularization.

Conclusions: Silent myocardial ischemia (SMI) is not such a rare event in athletes, especially in endurance 
sports athletes. In fact, even though they are asymptomatic this does not exclude the presence of a severe coronary 
artery disease. Exercise stress testing is safe and affordable non-invasive screening for detecting asymptomatic 
coronary artery disease in athletes. Myocardial revascularization procedure is to re-establish the athlete’s state of 
fitness for competitive sports.
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showed calcification with critical narrowing of the proximal tract of 
the left anterior descending artery (LAD) (Figure 2). Computerized 
tomography (CT) coronary angiogram showed calcification with 
critical narrowing of the proximal tract of the left anterior descending 
artery confirmed both anatomically and functionally (using fractional 
flow reserve -FFR<0.75 -) critical stenosis (Figure 3) of the left anterior 
descending artery that was treated with angioplasty and drug eluting 
stent. The invasive procedure resulted in an optimal vessel dilation and 
complete revascularization as can be seen in Figure 4. Thirty days later, 
a maximal exercise ECG treadmill stress testing resulted normal.

Discussion 
The main goal of pre-participation screening is to identify the 

cohort of athletes affected by cardiovascular diseases at risk of sudden 
death during sports. Systematic pre-participation cardiovascular 
screening, primarily to exclude atherosclerotic coronary artery disease 
in Master athletes, is not customary practice. Such persons are usually 

Cesena, Italy, for cardiologic evaluation after the detection of ventricular 
re-polarization abnormalities, such as ST depression in the ECG stress 
testing, found elsewhere during sports pre-participation screening and 
considered as a false positive test. The athlete was apparently healthy. 
Physical examination resulted average and as for chest pain, syncope 
and palpitations the athlete was asymptomatic. Only family history 
was positive for coronary artery disease (his father had suffered from 
myocardial infarction from a young age). Other cardiovascular risk 
factors, such as dyslipidemia, smoking or diabetes, were absent and 
the probability pre-test was low. The athlete was under training and in 
competitions for over five years. Resting ECG was normal (Figure 1 - 
Panel A), while the ECG treadmill stress testing with Astrand protocol 
was positive for signs of impaired coronary flow reserve with high work 
load corresponding to 15 METs and nearly 55 ml/Kg/min of maximum 
oxygen uptake. In particular, the ECG showed horizontal ST - segment 
depression in the anterior precordial leads V4 toV6 (Figure 1 Panel 
B). Computerized tomography (CT) coronary angiogram subsequently 

Figure1: Shows resting normal ECG in Panel A and exercise ECG treadmill stress testing with ST depression in precordial leads in Panel B.

Figure 2: Shows computerized tomography (CT) coronary angiogram with critical narrowing (see arrows) of the proximal tract of left anterior descending artery.
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Figure 3: Shows coronary angiography findings (see arrows) on the LAD artery before angioplasty.

Figure 4: Shows coronary angiography after angioplasty with stent.

participants in individual athletic activities such as road and marathon 
racing, or in a variety of other organized Master’s sports [12]. The most 
common cause of cardiovascular events in athletes aged over35 years 
is ischemic heart disease. Silent myocardial ischemia is increasingly 
recognized as a common phenomenon among a variety of people with 
coronary artery disease, including competitive athletes. Little is known 
about incidence, threshold, and predictors of prognostically relevant 
silent ischemia. Cohn [13] divided SMI into three categories:

• Type I: This is the least common form and occurs in completely 
asymptomatic patients with CAD (which may be severe) in the 
absence of anginal symptoms.

• Type II: This type occurs in patients with documented previous 
myocardial infarction.

• Type III: This is the most common occurring in patients with 
the usual forms of chronic stable angina, unstable angina and 
vasospastic angina.

This case report highlights how silent myocardial ischemia is a 
condition that can also occur in middle-aged asymptomatic athletes 
when they present signs of subendocardial ischemia during exercise 
ECG testing, such as ST-segment depression. This finding should 
never be underestimated because silent electrocardiographic ST 
change predicts future coronary events in patients with CAD, i.e. 
SCD. This report emphasizing the value of exercise testing to identify 
asymptomatic high-risk athletes who could benefit from preventive 
measures [14]. Therefore, this case illustrates the ideal process and 

criteria to follow in sports medicine when signs of exercise-inducible 
ischemia in asymptomatic athletes during exercise stress testing are 
present. Data from the test, other than ECG changes, should be taken 
into consideration when interpreting the exercise stress test since it 
has prognostic value [15]. This case report is not unique or anecdotal, 
but rather represents the most recent experience of the authors [16,17] 
in the last 20 years concerning early detection of silent ischemic 
heart disease in professional athletes during sports pre-participation 
screening. The rate of disqualification at pre-participation screening 
due to cardiovascular diseases is higher in Masters than younger 
athletes, with a greater incidence of ischemic heart disease [18]. 

Conclusions
Athletes with ischemic heart disease had known cardiovascular 

risk factors. Absence of symptoms, such as chest pain, is not a 
discriminating factor in the presence of severe ischemic heart disease, 
especially when the exercise ECG stress testing is positive for sign of 
impaired coronary flow reserve. Our report confirms the absence of 
symptoms and signs in Master athletes with atherosclerotic coronary 
disease and the importance of carefully investigating athletes with 
known cardiovascular risk factors during pre-participation screening, 
and the need to refer athletes for further clinical and instrumental 
investigation even though the exercise test is ambiguous.
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