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T-wave inversion in young athletes: normal or pathological?
Ondas T negativas en atletas jóvenes: ¿normal o patológico?
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Case report
A 17-years-old white male patient with no personal 

history of interest and asymptomatic from the cardio-
vascular point of view, but with a family history of 
paternal grandfather with dilated cardiomyopathy and 
mild depressed left ventricle ejection fraction (LVEF) 
who died at 83  years of age of a noncardiological 
cause. In an electrocardiogram (ECG) performed 
during a sports examination (field hockey player), 
T-wave inversion (TWI) was identified in the inferior 
leads (Fig.  1). For further evaluation, an echocardio-
gram was performed, showing a pattern of hypertra-
beculation in the inferior, lateral, and apical walls of 
the left ventricular, which was confirmed by cardiac 
magnetic resonance imaging (Fig. 2A and 2B), fulfilling 
the criteria for noncompaction, with no other notable 
findings. As a result of these findings, the 57-year-old 
boy’s father, who was asymptomatic cardio-vascular 
and had a non-pathological ECG, was also evaluated 
and showed noncompaction cardiomyopathy with nor-
mal LVEF.

Discussion
TWI in large populations of mostly white athletes 

is present at around 2-3%, with similar prevalence 
among athletes and sedentary controls, but with a 

higher prevalence in women and black athletes, with-
out implying the presence of an underlying cardiomy-
opathy1-5. In non-black athletes, TWI ≥ 1  mm in 
leads other than III, aVR, and V1-V2, should lead to 
further evaluation1,2. Instead, in black or high-inten-
sity athletes, TWI after ST-segment elevation in V2-
V4 does not need further investigation, whereas 
inferior or lateral lead TWI, or TWI in V2-V4 not pre-
ceded by ST-segment elevation, warrants follow-up 
if the initial cardiostructural study is norma4,5. It is 
essential to keep these aspects in mind to avoid un-
der-diagnosing cardiostructural pathology in young 
athletes.

Funding
This research has not received any specific grant 

from public, commercial or non-profit agencies.

Conflicts of interest
The authors declare that they have no conflicts of 

interest.

Ethical disclosures
Protection of human and animal subjects. The 

authors declare that the procedures followed were in 

1405-9940 / © 2022 Instituto Nacional de Cardiología Ignacio Chávez. Published by Permanyer. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Available online: 06-09-2022  

Arch Cardiol Mex. 2023;93(1):96-97 

www.archivoscardiologia.com

http://dx.doi.org/10.24875/ACM.210003261
http://crossmark.crossref.org/dialog/?doi=10.24875/ACM.210003261&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.archivoscardiologia.com


97

A. Aldomà-Balasch et al. T-wave inversion in young athletes

accordance with the regulations of the relevant clinical 
research ethics committee and with those of the Code 
of Ethics of the World Medical Association (Declaration 
of Helsinki).

Confidentiality of data. The authors declare that 
they have followed the protocols of their work center on 
the publication of patient data.

Right to privacy and informed consent. The au-
thors have obtained the written informed consent of the 
patients or subjects mentioned in the article. The cor-
responding author is in possession of this document.

References
	 1.	 Drezner JA, Sharma S, Baggish A, Papadakis M, Wilson MG, Prutkin 

JM, et al. International criteria for electrocardiographic interpretation 
in athletes: consensus statement. Br J Sports Med. 2017;51: 
704-31.

	 2.	 Uberoi A, Stein R, Perez MV, Freeman J, Wheeler M, Dewey F, et al. 
Interpretation of the electrocardiogram of young athletes. Circulation. 
2011;124:746-57.

	 3.	 Sharma S, Whyte G, Elliott P, Padula M, Kaushal R, Mahon N, et al. 
Electrocardiographic changes in 1000 highly trained junior elite athletes. 
Br J Sports Med. 1999;33:319-24.

	 4.	 Rawlins J, Carre F, Kervio G, Papadakis M, Chandra N, Edwards C, 
et  al. Ethnic differences in physiological cardiac adaptation to intense 
physical exercise in highly trained female athletes. Circulation 
2010;121:1078-85.

	 5.	 Schmied C, Zerguini Y, Junge A, Tscholl P, Pelliccia A, Mayosi BM, et al. 
Cardiac findings in the precompetition medical assessment of football 
players participating in the 2009 African under-17 championships in Al-
geria. Br J Sports Med. 2009;43:716-21.

Figure 1. Electrocardiogram showing T-wave inversion in the inferior leads.

Figure 2. Cardiac magnetic resonance imaging. 2A: 4, 2 and 
3 chamber axis; 2B: short axis of the left ventricular (LV) 
from basal to apical segments) showing a non-compactation 
pattern in the inferior, lateral and apical walls of the LV.

B

A


