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a b s t r a c t
a r t i c l e i n f o
A 58-year-old man asymptomatic from the cardiovascular point of view and with no known relevant family his-
tory was found by transthoracic echocardiography to have apical hypertrophic cardiomyopathy (AHCM). His
electrocardiogram (ECG) revealed prominent precordial R-waves, particularly in V3–V4 leads, and “giant”
(N1.0 mV), inverted T-waves, previously associated with AHCM. ECGs recorded 17 and 13 years previously, did
not disclose such abnormalities, as the ones of his current ECG. The presented case illustrates a potential role
of serial ECGs (along with serial imaging testing) in detecting the development and progression of regional left
ventricular hypertrophy in patients with AHCM, and probably in other hypertrophic cardiomyopathy
phenotypes.

© 2018 Elsevier Inc. All rights reserved.
Case report

A 58-year-oldmanwith a past medical history of diabetes, hyperlip-
idemia, and hypothyroidism was referred to cardiology clinic for a pre-
operative risk assessment prior to cataract surgery, due to an abnormal
electrocardiogram (ECG) (Fig. 1). The patient had no cardiac symptoms
and no known family history of structural heart disease, cardiomyopa-
thy, arrhythmias, or sudden cardiac death. Transthoracic echocardio-
gram (TTE) was notable for apical hypertrophy with maximal wall
thickness of 17 mm (Fig. 2), normal bi-ventricular function, no major
valvular disease, and no apical aneurysm. No prior TTE or alternative
cardiac imagingwas available for comparison, to ascertain the temporal
course of the left ventricular (LV) apical hypertrophy. The patient
underwent successful cataract surgery without cardiovascular adverse
events. Baseline ECG (Fig. 1) was abnormal. Review of previous ECGs
obtained 17 (Fig. 3A) and 13 (Fig. 3B) years prior to his most recent
(Fig. 1) ECG assessment are also shown.

Discussion

Themost recent ECG (Fig. 1) is suggestive of apical hypertrophic car-
diomyopathy (AHCM), also known as Japanese-variant of hypertrophic
cardiomyopathy, due to its high prevalence in the Japanese population.
ECG in this condition is often characterized by prominent precordial R-
waves, particularly in V3–V4; in addition to “giant” (N1.0 mV), inverted
mhurst Hospital Center, 79-01
T-waves [1]. The automated ECG measurements for the R-waves of
leads V3, V4, and V5 (Fig. 1), provided by the electrocardiograph analy-
sis algorithm, were 2.184 mV, 2.831 mV, and 2.341 mV, respectively,
whereas the corresponding measurements for the ECG of Fig. 3B were
0.45 mV, 0.77 mV, and 0.86 mV, amounting to a 485%, 368%, and
273%, increase in the amplitude of the R-waves, in the intervening
13 years.

The mechanism for the “giant” R-waves in lead V4 is primarily at-
tributed to the location of LV hypertrophy in patients with AHCM (op-
posite to the non-muscular elements of the fibrous cardiac skeleton of
mitral valve and annular plane, which entails an unopposed depolariza-
tion with vectorial forces directed towards the apex, and resulting in
enormous R waves [1]. In other types of LV hypertrophy, like for exam-
ple the one encountered after myocardial infarction (MI), LV hypertro-
phy affects only the opposite side of the myocardium because of
remodeling, and therefore it is not a circular LV hypertrophy [2]. LV hy-
pertrophy in our patient was of similar non-circular type, confined to
the LV apex, and thus it requires an explanation (i.e. an exclusion of
an old MI). Our patient was asymptomatic, without history of coronary
artery disease, but one could not exclude a silentMI in a diabetic patient.
However, the absence of regional contraction abnormalities in the echo-
cardiogram (Fig. 2), and the alternative explanation provided above
(i.e., an unopposed LV hypertrophy vector in AHCM), explains the
mechanism of the altered ECG (Fig. 1).

Hypertrophic cardiomyopathy (HCM) is a heterogenous condition
with varying clinical presentations ranging from incidental discovery
in asymptomatic patients to sudden cardiac death. Age-related pene-
trance resulting in delayed appearance of LV hypertrophy has been pre-
viously described [3]. We speculate that our patient exhibits an apical
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Fig. 1. ECG obtained in 2018.
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variant of HCM, where LV hypertrophy developed during his fifth or
sixth decade. No alternative explanation could account for the changes
observed in the ECG throughout the years. Although there are several
other methods useful in detecting the development and progression of
LV hypertrophy, including echocardiography, other imagingmodalities,
and ECG body surface mapping, this unusual case illustrates the signifi-
cant role that ECG could play in the diagnosis of HCM, particularly in pa-
tients whomay develop left ventricular hypertrophy later in life, via the
advantages of serial ECGs (a ubiquitously available and cost-effective di-
agnostic method).

AHCM variant results in selective hypertrophy of the LV apex, and
does not typically result in obstructive physiology. This heteroge-
neous condition has varied clinical presentation, ranging from inci-
dental discovery in asymptomatic patients to sudden cardiac death.
Apical aneurysm is an increasingly recognized subset of AHCM and
is believed to confer higher risk for arrhythmic sudden death and
Fig. 2. Transthoracic echocardiogram in diastole (A) and systole (B) show
thromboembolic events. Age-related penetrance, resulting in de-
layed appearance of LV hypertrophy, has been previously described
[3]. We speculate that our patient developed AHCM during his fifth
or sixth decade of life, although this could not be corroborated by
comparison of his current TTE with previous TTEs or other imaging
testing.

The management of AHCM is the same as in the other more
common HCM phenotypes, but the apical variant generally por-
tends a more benign prognosis [4]. This case illustrates the signifi-
cant role that the ECG could play in the diagnosis of AHCM,
particularly in patients who develop LV hypertrophy later in life.
Indeed, serial ECGs could be used to monitor the emergence and
further progression of LV hypertrophy in AHCM, and probably in
other HCM phenotypes. The present case report suggests that serial
ECGs and corresponding imaging tests may be revealing in regards
to the development and progression of LV hypertrophy in patients
ing marked apical hypertrophy and normal left ventricular function.



Fig. 3. ECGs obtained in 2001 (A) and 2005 (B).
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with HCM, and such undertaking could be accomplished by scru-
tiny of follow-up data available in registries of patients with HCM,
followed longitudinally [3].
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