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ª 2 0 2 1 T H E A U T HO R S . P U B L I S H E D B Y E L S E V I E R O N B E H A L F O F T H E A M E R I C A N

C O L L E G E O F C A R D I O L O G Y F OU N D A T I O N . T H I S I S A N O P E N A C C E S S A R T I C L E U N D E R

T H E C C B Y - N C - N D L I C E N S E ( h t t p : / / c r e a t i v e c o mm o n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 / ) .
ECG TEACHING COMPETITION

IMAGING VIGNETTE: ECG CHALLENGE
Thick Heart,Wide QRS, Broad Differential

Stacey J. Howell, MD,a Babak Nazer, MDb
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Routine electrocardiogram in a middle-aged man with left ventricular hypertrophy showed sinus rhythm, a short PR

interval, anddeltawave, confirmingventricular pre-excitation. Pre-excitationwasfixedafter apremature atrial complex and

in atrial fibrillation, features diagnostic of a fasciculo-ventricular pathway. Genetic testing confirmed a diagnosis of

hypertrophic cardiomyopathy. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2021;3:1363–1366)

© 2021 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
CASE

A 51-year-old man with severe left ventricular hypertrophy (LVH) was referred to cardiology clinic. Aside from
palpitations, he was asymptomatic. He had no known family history of cardiomyopathy, arrhythmia, or sudden
cardiac death. Figure 1 demonstrates his baseline electrocardiogram (ECG) (Figure 1A) and ECG in tachycardia
(Figure 1B).

WHAT IS THE DIAGNOSIS?

A. Hypertrophic cardiomyopathy (HCM) with left bundle branch block
B. Danon disease with right anterolateral atrio-ventricular accessory pathway (AP)
C. Fabry disease with ventricular tachycardia
D. HCM with a fasciculo-ventricular AP
E. PRKAG2 mutation with a right anterolateral atrio-ventricular AP

The correct answer is D.

EXPLANATION

Baseline ECG shows sinus rhythm and a wide QRS complex with left bundle branch block-type morphology. A
short PR interval and delta wave are present, confirming ventricular pre-excitation and excluding aberrant
conduction (excludes answer A). The QRS precordial transition at V4 and positive delta wave frontal axis
localize the accessory pathway (AP) to the anterolateral right ventricle (1). However, 2 additional electrocar-
diographic clues are important to note. In Figure 1A, pre-excitation is fixed after a premature atrial complex
(PAC). In Figure 1B, the patient is in atrial fibrillation (AF) (excludes answer C). Despite varying RR intervals,
pre-excitation is fixed with the same pre-excited QRS morphology as in the sinus ECG.
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ABBR EV I A T I ON S

AND ACRONYMS

AF = atrial fibrillation

AP = accessory pathway

AVN = AV node

FVP = fasciculo-ventricular

pathway

HCM = hypertrophic

cardiomyopathy

LVH = left ventricular

hypertrophy

PAC = premature atrial

contraction
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Fixed pre-excitation in the setting of a PAC and AF with varying RR intervals is a diagnostic feature
of a fasciculo-ventricular pathway (FVP). FVPs are infranodal connections between a bundle branch
and the ventricular myocardium. Figure 1C shows the effect of a PAC on pre-excitation in the setting of
a typical atrioventricular AP and an FVP. Typical atrioventricular APs have different refractory periods
than those of the AV node (AVN). Thus, a PAC will encounter either a more refractory AVN, resulting in
greater pre-excitation, or a more refractory AP, resulting in less or no pre-excitation. On the other
hand, an FVP is infranodal. Hence, a PAC will conduct through the AVN unchanged and will not affect
the degree of pre-excitation as seen in the current patient. Similarly, AF would have conducted var-
iably down the AV node and typical atrioventricular AP, resulting in beat-to-beat variations in QRS
morphology and degree of pre-excitation (excludes answers B and E) but fixed pre-excitation in AF
with an FVP (correct answer is D).

The clinical picture of LVH and pre-excitation raises suspicion for familial forms of pre-excitation
associated with LVH which include mutation in the PRKAG2 gene, Danon disease, and Fabry dis-
ease, among others (2). Initially there was high suspicion for the PRKAG2 mutation because APs are prevalent
in this disease and because the referring institution had diagnosed this patient as carrying the PRKAG2 mu-
tation prior to referral. However, repeated genetic testing at the authors’ institution identified a pathogenic
variant in myosin essential light chain 3 (MYL3), confirming a diagnosis of HCM.

The PRKAG2 mutation disease is rare, resulting from mutations in adenosine monophosphate-activated
protein kinase, which regulates glucose and fatty acid metabolism (3). Manifestations include LVH, ventric-
ular pre-excitation, atrial tachyarrhythmias, bradycardia, and conduction disease (3). Danon and Fabry dis-
eases have similar clinical pictures, however, both commonly have extracardiac features not present in the
current patient (2).
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FIGURE 1 Electrocardiography

(A) Baseline electrocardiography. (B) electrocardiography in tachycardia. (C) The effect of a premature atrial contraction on pre-excitation in

the setting of a (i) typical atrioventricular bypass tract and (ii) fasciculo-ventricular bypass tract.
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