
The incidence of sudden cardiac death (SCD) in young athletes
varies among studies, due to the disagreement in the definitions and
the lack of information in this field. The estimated annual incidence
of SCD in athletes is 1.6 per 100,000 individuals [1]; furthermore,
some data confirm that the risk for SCD in athletes is higher than
in non-athletes (2.3 vs 0.9 in 100,000 per year) [2]. Syncope that
occur during exertion constitutes a red flag for SCD, as also
recently underlined [3]. Anymore, the familial history of SCD at
young age reinforces the possibility of a serious adverse outcome
in this context [4], as far as patients with exercise-associated
syncope include groups of patients at higher risk of SCD. The
differential diagnosis could become difficult in this scenario:
athlete’s heart, arrhythmogenic right ventricular cardiomyopathy
(ARVC), Brugada syndrome or hypertrophic cardiomyopathy
(HCM) has to be all rule out, because all these can present with
syncope during exercise without warning [5].

It is known that participation in sports with a high dynamic and
static demand causes an increase and structural remodeling of the
cardiac mass [6]; so, echocardiography plays a vital role in this
context distinguishing between benign athlete’s heart and other
several pathologic cardiac conditions. Notable, sports training can
cause enlargement and increased volume of the right (RV) and left
ventricular (LV) chambers, occasionally accompanied by increased
LV wall thickness and increased size of the left atrium, with
preservation of systolic and diastolic function. Athlete’s heart is
more likely when these structural abnormalities decrease with short

periods of deconditioning. Furthermore, RV remodeling patterns
particularly correlate with exercise subtype, and endurance athletics
are mostly characterized by RV elongation and dilation, whereas
isometric physical activities induce little change in RV structure
[7]. The physio-pathological mechanism could be explained by the
fact that the increased cardiac output during aerobic activity greatly
expands end-diastolic RV volume, being the RV a non-compacted
structure with increased compliance, and with a shape sensitive to
loading conditions [8] Hence, it is crucial to evaluate the differential
diagnosis because, on one hand, just the detraining could be the
therapy; on the other hand, both the medical and device
management could be needed.

In this case presented by Brandimarte and colleagues, syncope
is the unexpected clinical presentation of a young man during sport
activities [9]. The echocardiogram of this patient promptly presents
a normal LV in size and dimensions, but a dilated RV with poor
function. Recently, several studies have shown that RV chamber
dimensions are larger in endurance athletes than those described
by “normal ranges” and frequently meet the major criteria for the
diagnosis of ARVC [10]. For example, in this prospective
observational study performed on 102 endurance athletes, 28% of
the absolute RVOT dimensions fell within the major
echocardiographic criteria and 83% met the minor criteria (>29
mm) for a diagnosis of ARVC [11]. Furthermore, recent studies,
albeit in small cohorts, have demonstrated that some athletes
exhibit larger RV dimensions compared to LV chambers [12].
Therefore, the RV/LV ratio could provide valuable information to
aid in the further differentiation of physiology from pathology, and
a cut-off value of 1.17 for the RV/LV ratio has been proposed as
normal in the athlete population [13]. Moreover, cardiac magnetic
resonance (CMR) could help in identifying regional RV wall
motion abnormalities, volumes and function, and allows assessment
of fibrosis and signs of fibro-fatty replacement or infiltration. As
in the case presented, CMR findings of RV wall motion
abnormalities, reduced RVEF, and presence of LGE were consistent
with the diagnosis of ARVC. However, two key points must be
stressed in this context: the evidence of fat on CMR is not a
recognized imaging criterion for the detection of ARVC; and the
ARVC diagnosis cannot be based on imaging criteria alone [14,15].

Another important aspect of this case is represented by the
presence of both right and left-sided abnormalities, consistent with
the diagnosis of biventricular arrhythmogenic cardiomyopathy.
Furthermore, the hypokinesia of the apical segment of lateral wall
seen in this case agrees with the hypothesis to include the
posterolateral LV within the ‘triangle of dysplasia’, as recently
proposed [16]. It is also known that patients with more extensive
RV or LV disease have a higher arrhythmic risk [17,18], so the
author’s decision to implant a subcutaneous defibrillator in this
patient is more than reasonable.
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Despite the right ventricle can be difficult to accurately assess,
as a result of its shape and volume dependency, a recent history of
cardiac syncope is an important risk marker for several life-
threatening diagnosis, so we recommend a full investigation in any
case of exertional syncope. The diagnosis of athlete’s heart
represents an important challenge due to the phenotypic overlap
between the cardiac adaptive remodeling and early pathological
changes seen in inherited or acquired cardiomyopathies; however,
we encourage an integrated multi-imaging approach that could be
helpful in all cases of differential diagnosis.
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