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A 21-year-old male, a totally asymptomatic 
professional football player, was referred for 
a routine cardiovascular check-up. He had no 
relevant medical history and a positive family his-
tory of cardiac, renal, neurologic, or genetic dis-
eases. Physical examination was unremarkable.

His electrocardiogram showed left ventricu-
lar hypertrophy, non-pathological Q waves, and 
asymmetric inverted T-waves in the inferior and 
lateral leads. Transthoracic echocardiography 
(TTE) showed concentric hypertrophy, left 
ventricular ejection fraction of 56%, and global 
longitudinal strain of –17%. Remarkably, the 
papillary muscles were hypertrophied (Figure 1, 
Supplementary material, Video S1–S3). No intra-
ventricular gradient was provoked with Valsalva 
maneuver. Diastolic function was normal.

On cardiopulmonary stress testing, he 
achieved 15 metabolic equivalents of task and 
maximal oxygen consumption of 52.6 ml/kg/min. 
Blood pressure response to exercise was normal. 
No ST-segment deviation nor arrhythmias were 
induced by the exercise.

No rhythm disturbances were found dur-
ing 48-hour Holter monitoring that included 
a training session. 

A genetic analysis including the following 
genes was performed: ACTC1, GLA, MYH7, PLN, 
TNNC1, TMP1, DES, LAMP2, MYL2, PRKAG2, 
TNNI3, TTR, FLNC, MYBPC3, MYL3, PTPN11, and 
TNNT2. No variants with clinical significance 
were found in the analyzed genes. However, 
it should be noted that genetic testing is not 
recommended for risk stratification by recent 
guidelines [1].

A cardiac magnetic resonance was attempt-
ed for tissue characterization and myocardial 

fibrosis assessment. Unfortunately, it could 
not be accomplished because the patient 
became claustrophobic and refused to receive 
sedation. We recognize this as a limitation; 
however, this patient had an excellent acoustic 
window for TTE, and there were no segments 
with increased wall thickness which could have 
been of diagnostic value when hypertrophic 
cardiomyopathy (HCM) is suspected [2].

Deconditioning was recommended, and 
after 3 months, papillary muscle hypertrophy 
was not changed on TTE. The patient has 
remained competitive and asymptomatic for 
18 months since his diagnosis and no increase 
in left ventricular mass nor an increase in pap-
illary muscle hypertrophy have been found on 
his follow-up TTE. 

Papillary muscle hypertrophy (PMH) has 
been defined as a ≥1.1 cm diameter of at least 
one papillary muscle in the horizontal or verti-
cal direction in the parasternal short-axis view 
[3]. PMH and accessory papillary muscles have 
been associated with sudden cardiac arrest 
of unknown cause [4]. Moreover, football is 
a specific sport that may pose a higher risk 
for sudden cardiac death because of its highly 
dynamic and start-stop exercise [1].

A few reports have suggested that isolated 
PMH could be an initial form of HCM [3, 5]. 
Conversely, recent guidelines do not consider 
isolated PMH diagnostic of HCM [2]. Until now, 
no clear recommendations exist regarding 
sport participation in high-endurance athletes 
with isolated PMH. In our case, it was decided 
to allow the patient to  to continue competitive 
sports participation with close monitoring due 
to (1) the favorable cardiopulmonary stress test 
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result; (2) the absence of intraventricular gradient; (3) the 
absence of arrhythmias on 48 h Holter monitoring, (4) the 
absence of both syncope and exercise-induced ventricu-
lar tachycardia; (5) the exclusion of Fabry disease and the 
most common sarcomeric mutations. Further studies are 
needed to better understand the clinical relevance of this 
morphological abnormality.

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.
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Figure 1. Comparative 2D and 3D transthoracic echocardiogram images (top and bottom panels respectively). A. Parasternal short- axis view 
demonstrating the measurement of papillary muscles and a double headed anterolateral papillary muscle (red arrows). B. Apical 4-chamber 
view showing the prominent anterolateral papillary muscle (asterisk). C. Apical 2-chamber view showing the hypertrophied papillary mus-
cles (arrowheads). D. Apical 3-chamber view demonstrating a false chordae tendineae (white arrow)
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