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although retrospective in nature, should not be 
overlooked, considering that amiodarone increas-
es the defibrillation threshold of ICDs and may 
interfere with antitachycardia pacing by slowing 
the rate of ventricular tachycardia.4 Therefore, un-
til data from a prospective trial become available, 
antiarrhythmic therapy — amiodarone in par-
ticular — should not be considered preferable to 
catheter ablation in patients with ICDs who have 
repetitive ventricular arrhythmias.
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Athletes with Repolarization Abnormalities

To the Editor: Pelliccia et al. (Jan. 10 issue)1 
report long-term follow-up data on 81 athletes 
with deeply inverted T waves on electrocardio-
grams (ECGs), who had no apparent cardiac dis-
ease, selected from a cohort of 12,550 trained ath-
letes. Among these 81 athletes, 5 (6%) ultimately 
proved to have cardiomyopathies, and 3 of the  
5 had hypertrophic cardiomyopathy. We would 
like to reconsider the relation between deeply in-
verted T waves and hypertrophic cardiomyopathy 
in apparently healthy young persons, whether or 
not they are athletes. In our opinion, myocardial 
hypertrophy does not represent the true hypertro-
phic cardiomyopathy phenotype. Geisterfer-Low-
rance et al.2 have demonstrated that in a mouse 
model of familial hypertrophic cardiomyopathy, 
myocyte disarray precedes the development of hy-
pertrophy, whereas ECG changes appear only when 
the disarray becomes evident. Clinical data sup-
port this finding.3 Tissue Doppler and strain-rate 
imaging may be useful in preclinical diagnosis 
of the disease.4,5 The presence of deeply inverted 
T waves on an ECG in an otherwise healthy young 
person may represent hypertrophic cardiomyop-
athy, regardless of anatomy, and probably should 
be considered a reason for disqualification from 
competitive sports.
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To the Editor: Pelliccia et al. report two cardiac 
arrests, one of which was fatal, among 81 ath-
letes with marked repolarization abnormalities but 
normal echocardiograms over a mean follow-up 
period of 9 years. These findings undermine the 
reassurance provided by a normal echocardiogram 
in the setting of ECG repolarization abnormali-
ties and the concept of benign “athlete’s heart.” 
Pelliccia and his colleagues have previously ad-
vised screening with ECG before participation in 
athletic events because of the attendant risk of 
sudden death from cardiac causes in this popula-
tion (1 in 100,000). Why then do they recommend 
continued annual surveillance rather than disqual-
ification from competitive sports for this sub-
group of athletes who have a risk of sudden death 
from cardiac causes or aborted cardiac arrest of 
1 in 40? Surveillance echocardiography failed to 
identify the patient who died of right ventricular 
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cardiomyopathy, and the echocardiographic find-
ings were not convincingly abnormal in the pa-
tient who received a diagnosis of hypertrophic car-
diomyopathy after a cardiac arrest with a 13-mm 
septum. It appears unlikely that echocardiography 
will provide adequate surveillance in this sub-
group of athletes, but if surveillance rather than 
disqualification is being considered, other meth-
ods such as magnetic resonance imaging may be 
required.
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To the Editor: We commend Pelliccia and col-
leagues for highlighting the importance of clini-
cal surveillance in athletes with abnormal ECGs. 
However, the risk of cardiomyopathy in this co-
hort may be even higher than suggested.

Echocardiography is frequently suboptimal for 
identifying apical and right ventricular abnormali-
ties; using supplementary techniques may there-
fore improve the diagnostic yield. Tissue Doppler 
studies can predict the development of hypertro-
phic cardiomyopathy in patients with subclinical 
disease.1 Contrast echocardiography and cardio-
vascular magnetic resonance (CMR) imaging pro-
vide better visualization of apical abnormalities 
in noncompaction cardiomyopathy and apical hy-
pertrophic cardiomyopathy2 and of right ventricu-
lar thickening in hypertrophic cardiomyopathy.3 
Accurate identification of right ventricular en-
largement and dysfunction is particularly impor-
tant in arrhythmogenic right ventricular cardio-
myopathy, and tissue characterization by CMR 
imaging may confirm fatty infiltration.4 Contrast-
enhanced CMR imaging may provide additional 
diagnostic and prognostic information in hyper-
trophic cardiomyopathy and dilated cardiomy-
opathy.2

Given the inherited component of many cardio-
myopathies, a positive family history may also 
clinch the diagnosis, even when clinical manifes-
tations are absent.

Therefore, family screening and additional im-
aging are prudent in young persons with ECG ab-
normalities in whom standard evaluation fails to 
yield a diagnosis.
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The authors reply: We disagree with certain 
inferences that Efthimiadis et al. make from 
our data. First, there is compelling evidence, as-
sembled over a period of 50 years, that the most 
consistent manifestation of the hypertrophic car-
diomyopathy phenotype is left ventricular hyper-
trophy.1 To argue otherwise is to unnecessarily 
inject confusion into the clinical assessment of 
this disease. However, it is also true, as shown in 
our study and several others, that other manifes-
tations (including ECG alterations and left ven-
tricular filling abnormalities) can precede the ap-
pearance of left ventricular hypertrophy in some 
young people who inherit a mutant gene for hy-
pertrophic cardiomyopathy.

Second, and more important, it was not our 
intention to suggest that an abnormal ECG repo-
larization pattern should itself justify disqualifi-
cation from competitive sports. This would be 
inconsistent with both the 36th Bethesda Con-
ference2 and the European Society of Cardiology3 
recommendations, given the uncommon occur-
rence of these ECG patterns in the vast athlete 
population, as well as the rarity with which these 
abnormalities predict future cardiac disease and 
events. However, we do suggest for such athletes 
a prudent strategy of systematic surveillance with 
echocardiography and probably CMR imaging.

Galvin and Arnold et al. have raised an issue 
similar to that raised by Efthimiadis et al., but 
with additional questions concerning the most 
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effective strategies for long-term assessment of 
athletes who may have a proclivity for delayed de-
velopment of the hypertrophic cardiomyopathy 
phenotype or the arrhythmogenic right ventricu-
lar cardiomyopathy phenotype. This is an impor-
tant point that deserves emphasis. For example, 
conventional echocardiographic imaging may be 
incapable of reliably confirming the diagnosis of 
hypertrophic cardiomyopathy in some patients. 
Indeed, CMR imaging may identify segmental hy-
pertrophy in either the apex or the anterolateral 
left ventricular free wall4 that is undetected by 
echocardiography. Furthermore, as indicated by 
Arnold et al., tissue characterization by CMR im-
aging may also identify fatty infiltration of the 
right ventricle, allowing for the diagnosis of ar-
rhythmogenic right ventricular cardiomyopathy. 
Therefore, contemporary follow-up in this selected 
subgroup of trained athletes with marked repo-
larization changes on ECG should include both 
echocardiography and CMR imaging.
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Neurogenic Orthostatic Hypotension

To the Editor: In his Clinical Practice article on 
neurogenic orthostatic hypotension, Freeman 
(Feb. 7 issue)1 notes that the definition of ortho-
static hypotension encompasses a drop in blood 
pressure during the first 3 minutes of standing. 
He states that when evaluating a patient, howev-
er, the blood pressure should be measured with 
the patient in the supine position and at least  
3 minutes after the patient stands up. These two 
statements appear to contradict each other.
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The author replies: Orthostatic hypotension is 
defined by a consensus of experts as a reduction 

1.

in systolic blood pressure of at least 20 mm Hg or 
a reduction in diastolic blood pressure of at least 
10 mm Hg within 3 minutes of standing. In clin-
ical practice, to diagnose orthostatic hypotension, 
it is recommended that blood pressure be mea-
sured with the patient in the supine position and 
at least once when the patient has been standing 
for 3 minutes. More severe orthostatic hypoten-
sion may be diagnosed by measuring blood pres-
sure within 3 minutes after standing. Delayed 
orthostatic hypotension may be diagnosed by mea-
suring blood pressure after more than 3 minutes 
of standing.
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