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• Is a sign of high civilization (olympic games 
of the Ancient Greece)

• Enjoys not only the sportsmen but also the 
observers

• Makes contact with nature, gives well-being 
and improves body agility

• Is frequently collective, thus favouring 
social relationship

• Continuous physical activity decreases 
serum LDL and increases HDL cholesterol

“Mens sana in corpore sano”



“A two-edged sword: it 
can simultaneously offer 

protection from the risk of 
sudden death in those 

who regularly engage in 
exercise and can increase 

the short-term risk of 
sudden death due to 

underlying heart disease” 
B. Maron, NEJM 343:1409-1411

The Paradox of Exercise



Myerburg RJ, Kessler KM, Castellanos A. Sudden cardiac death, Sctructure, 
function and time-dependence of risk. Circulation. 1992;85(Suppl 1):I2-I10. 
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SD	in	Athletes- USA	vs	Italy	Experience
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SCREENING	FOR	HCM	IN	YOUNG	ATHLETES

Identification	and	disqualification	of	

athletes	affected	by	HCM	at	screening	

before	participation	in	competitive	

sports	prevent	sudden	death

Corrado	et	al.,	New	Engl	J	Med	1998;339:364-9
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Athletes
Nonathletes

P for trend <0.001

Corrado	et	al	JAMA	2006;296:1593-1601

Implementation	in	Italy	of	

preparticipation	screening	for	sport	

eligibility,	including	ECG,	resulted	in	

90%	reduction	of	SD	in	athletes	(20-

35	yrs	of	age)	of	the	Veneto	Region	

in	the	time	interval	1980-2004



• SD during or shortly after exercise: all

• Premonitory cardiac symptoms: 10 (37%)

(syncope, chest pain, palpitations on effort)
• 12 lead ECG (available in 9): normal in all

• Stress test ECG (available in 6): normal in all

• Clinical diagnosis and sport disqualification: none
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The	challenge	of	early	
diagnosis	and	SCD	prevention	
in	cardiomyopathies,	other	
than	HCM	and	ARVC…
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Sudden Cardiac Death	and	Normal Heart
• Long	QT
• Short	QT
• Brugada	syndrome
• Catecholaminergic	
Polymorphic	VT

Normal	heart
17%

17
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Country N,
Age	
(yrs)

Incidence	
n/100000/

year

CAD
(%)

CAA
(%)

Myocardits
(%)

HCM
(%)

AC
(%)

MVP
(%)

Normal	
heart
(%)

DN 314

1-35

1.9 13 1 7 0.6 5 2.5 43

UK 258	

*

7-35

NA 1.4 6 2 7.4 11.

6

NA 47.6

Australia

/NZ

490

1-35

1.3 24 7 16 NA 40

USA 842*

14-

23

NA 4 19 7 36 5 4 3

Italy	 650

1-40

1 18 5 14 10 10 8 17

Main	Causes	of	SD	in	the	Young	and/or	
Athletes	(autopsy-proven)
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Abstract Although sudden cardiac death (SCD) is one of the
most important modes of death in Western countries, pathol-
ogists and public health physicians have not given this prob-
lem the attention it deserves. New methods of preventing po-
tentially fatal arrhythmias have been developed and the

accurate diagnosis of the causes of SCD is now of particular
importance. Pathologists are responsible for determining the
precise cause and mechanism of sudden death but there is still
considerable variation in the way in which they approach
this increasingly complex task. The Association for

http://www.aecvp.org/
Publication of the Guidelines is supported by the European Society of
Pathology.
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Rigorous methodology:
- Gross

- Histology

- Toxicology

- Genetics

- Family	investigation
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Haissaguerre M. et al. Nat. Rev. Cardiol., Volume 13, 2016, 155-166

Ventricular arrhythmias and the His–Purkinje 
system





Conclusions

• An age-related distribution of structural 
substrates of SCD is found at autopsy

• In people >30 yrs, ath-CAD is by far the most 
common cause accounting for >1/3 SCDs

• Cardiovascular diseases at risk are mostly 
structural 

• CAD, ARVC, HCM are the most frequent 
causes of cardiac arrest on effort

• SD is possible by combining early diagnosis 
and early defibrillation (AED)

24
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We here report on a sudden cardiac death during athletic competi-
tion in Italy, a country where annual pre-participation screening for
sport activity is mandatory by law and proven to be life-saving. The
case offers an opportunity to discuss current limitations of primary
prevention through the early identification of patients at risk, and the
persisting need of implementing secondary prevention measures by a
proper treatment of cardiac arrest in sport arenas.

A top-level football athlete, with regular annual pre-participation
screening according to the Italian law, died suddenly during a football
match of the Italian premier league. At 29′42″ of the first half-time of
the football match, while running in the football course, he fell down a
first time on his knees, tried to get-up, and, after 5 s, collapsed again
in a prone position. After 12 s, the team physician promptly intervened
and found him unresponsive and unconscious. After 27 s a Red-Cross
volunteer brought a semi-automated external defibrillator (sAED) to
the resuscitation scene.While external cardiacmassagewas performed,
the sAEDwasnever used. At 2′47″ the athletewas put on a stretcher and
rapidly transferred to an ambulance to the emergency room of the
nearby hospital, where he arrived, with ongoing uninterrupted cardio-
pulmonary resuscitation (CPR) manoeuvres, 10 min after onset of the
cardiac arrest. At the arrival, the ECG monitor documented ventricular
fibrillation (VF). Despite multiple DC shocks, the athlete died.

The family history reports that the athlete's father had died due to
gastric cancer and the mother had died due to a myocardial infarction
at the age of 60 years. The brother had committed suicide, while the
sister was suffering from unspecified neurological problems since her
birth.

The athlete's ownmedical historywas unrevealing,with noprevious
cardiovascular symptoms or signs. At the last pre-participation
screening (July 2011), the athlete was declared eligible to sport
activities. A 12-lead ECG (Fig. 1), and an ECG stress test (not shown),
performed on February 2012, were normal as multiple previous ones.
The physical examination was negative, with blood pressure values of
120/80 mm Hg. A two-dimensional Doppler echocardiography exami-
nation, performed on July 2011, was normal for left ventricular (LV)
dimensions, wall motion and function; ejection fraction (EF) was 64%;
ventricular septal and posterior wall thicknesses were 9.8 mm and
9.4 mm, respectively. Dimensions, morphology and function of the left
and the right atrium, cardiac valves, aortic root, ascending aorta, aortic
arch and right ventricle (RV) were also normal, with trivial tricuspid
regurgitation at Doppler, and a RV systolic pressure estimated at
b30 mm Hg.

The postmortem examination ruled out extra-cardiac as well as me-
chanical (i.e., embolism, cardiac tamponade) causes of death, leading to
a preliminary diagnosis of arrhythmic cardiac arrest. The heart featured
normal morphology and weight (440 g), and was carefully examined
after fixation according to the 2008 guidelines from the Association
for European Cardiovascular Pathology (AECVP) [1]. After excluding
coronary artery or valve diseases, as well as congenital malformations,
multiple transverse myocardial sections were performed, from the
base towards the apex, perpendicular to the long axis of the heart. A
whitish, thin (3 mm) linear discoloration in the sub-epicardial myocar-
dium (Fig. 2A) was appreciable in two consecutive transverse sections,
at the level of the postero-lateral LV free wall, extending longitudinally
for about 4 cm. The finding was associated with some LV wall thinning
(LV thickness: 9 mm as compared to the antero-lateral LV free wall
thickness of 12 mm). Histology showed fibrous and fibro-fatty tissue
replacing the myocardium, with sub-epicardial and mid-mural
distribution in the same area identified at gross examination
(Fig. 2B–C). Similar changes, but to a lesser extent and never transmural,
were found also in the RV free wall. Cardiacmyocytes in both ventricles
were enlarged, with dysmetric and dysmorphic nuclei and some
cytoplasmic vacuolization (Fig. 2D). Rare inflammatory cells, mostly
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