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Short RP interval atrioventricular re-entrant tachycardias do not typically present as an incessant form. We present 2

cases of incessant atrioventricular re-entrant tachycardias leading to tachycardia-induced cardiomyopathy with severe

heart failure presentation in middle-aged adults. Both underwent accessory pathway ablation and recovered normal left

ventricle function before hospital discharge. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2021;3:479–

83) © 2021 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/).
INTRODUCTION

Tachycardia-induced cardiomyopathy (TCM) is
defined as left ventricle (LV) dysfunction due to
LEARNING OBJECTIVES

� To highlight that AVRT using non-
decremental AP may present as an incessant
form and lead to TCM with heart failure
syndrome rather than palpitations.

� To emphasize the necessity of an early AP
ablation in this setting given the severity
and the inefficiency of antiarrhythmic drugs.

� To be aware of this potentially rare but
severe evolution in patients with paroxysmal
and mildly symptomatic AVRT in whom
ablation is not immediately considered.
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persistent tachycardia, recovering after eradication
of the arrhythmia or heart rate control (1,2). Among
supraventricular tachycardias, TCM has been
well described with atrial fibrillation (3), atrial
tachycardias (4), and permanent junctional
reciprocating tachycardias using a concealed, slowly
conducting, and mainly septal accessory pathway
(AP) (5).

Typical orthodromic atrioventricular re-entrant
tachycardias (AVRTs) due to nondecremental AP
seldom present as an incessant form. Therefore, TCM
secondary to these arrhythmias is rare and poorly
described.

We present here 2 consecutive cases of incessant
AVRT using left lateral AP leading to TCM and se-
vere heart failure in middle-aged adults. Both were
referred to our cardiology department.
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ABBR EV I A T I ON S

AND ACRONYMS

AP = accessory pathway

AVRT = atrioventricular

reentrant tachycardia

ECG = electrocardiogram

LV = left ventricle

LVEF = left ventricle ejection

fraction

TCM = tachycardia-induced

cardiomyopathy

TTE = transthoracic

echocardiography

Moulin et al. J A C C : C A S E R E P O R T S , V O L . 3 , N O . 3 , 2 0 2 1

Heart Failure Due to Incessant AVRT M A R C H 2 0 2 1 : 4 7 9 – 8 3

480
CASE SERIES

PATIENT 1. A 53-year-old woman with a his-
tory of depressive disorder presented to our
emergency department for asthenia, short-
ness of breath, nausea, and continuous pal-
pitations evolving for 2 months. She had no
cardiac history.

At admission, she was normotensive and
tachycardic with a regular heart rate of 180
beats/min. She was in New York Heart Asso-
ciation functional class IV with mild conges-
tive heart failure signs (Table 1).

Electrocardiogram (ECG) revealed a regu-

lar 1:1 narrow QRS complex tachycardia with short
RP interval (RP<PR) and RP >90 ms compatible
with AVRT, atypical atrioventricular nodal re-
entrant tachycardia, or atrial tachycardia (2)
(Figure 1A).

Blood tests showed a significant increase in N-ter-
minal pro–B-type natriuretic peptide, aminotransfer-
ases, and cholestatic enzymes (Table 1). Chest
radiography showed bilateral venous congestion and
alveolar edema (Figure 1C).

A transthoracic echocardiography (TTE) performed
during the tachycardia revealed a global hypokinesia
with left ventricle ejection fraction (LVEF) reduced to
20% (Video 1).

Vagal maneuvers and 2 adenosine rapid injections
failed to permanently stop the tachycardia due to
incessant recurrent onset after terminations
(Figure 1B). Finally, the tachycardia was stopped with
a 300 mg Amiodarone injection. There was no pre-
excitation on baseline ECG.

The patient was admitted to our cardiology unit.
She was treated with intravenous Furosemide allow-
ing rapid clinical and biological improvement.

A control TTE was performed after 3 days of per-
manent sinus rhythm and revealed a normalization of
LVEF (65%) (Video 2) with a moderately dilated LV
(Table 1).

An electrophysiological study was performed
the same day. The narrow QRS complex tachycardia
was easily induced without isoproterenol adminis-
tration allowing the diagnosis of an orthodromic
AVRT using a left lateral AP, successfully ablated.
Intravenous amiodarone infusion was necessary to
perform the electrophysiological study because of
substantial atrial vulnerability leading to atrial fibril-
lation conversion during AVRT or even slow pacing
maneuvers.

The patient was discharged the next day. She was
then asymptomatic and biological parameters were
normalizing (Table 1).
A control TTE was performed 4 months after
discharge and showed a nondilated LV with normal
LVEF (67%).

PATIENT 2. A 59-year-old man without any cardiac
history was admitted to our emergency unit for dys-
pnea, asthenia, and right hypochondrium pain for
several weeks. His medical history was a hemorrhagic
rectocolitis treated with corticosteroid.

At admission, the patient was normotensive and
tachycardic. He presented congestive heart failure
signs with pulmonary edema, lower limbs edema, and
hepatojugular reflux (Table 1). ECG also revealed a 1:1
narrow QRS complex tachycardia (170 beats/min)
with PR>RP>90 ms (Figure 2A).

Tachycardia was incessant, sometimes resumed
with vagal maneuvers or adenosine injection, but
with spontaneous recurrence as an orthodromic or
antidromic form (prompted by vagal depressive effect
on nodal conduction) after a few seconds or minutes
despite a 900 mg Amiodarone injection. The
morphology of pre-excitation strongly suggested the
presence of a left anterolateral AP (Figure 2B).

Blood tests also showed a significant increase in N-
terminal pro–B-type natriuretic peptide, aminotrans-
ferases, and cholestatic enzymes (Table 1).

The patient was admitted to our unit and treated
with intravenous Furosemide. Orthodromic tachy-
cardia was incessant despite the continuation of
Amiodarone administration.

A TTE performed the first day during the few mi-
nutes in sinus rhythm revealed a discreetly dilated LV
with a severely depressed LV function (30% LVEF)
and mild mitral regurgitation (Videos 3 and 4,
Table 1). Coronary angiography results were normal.

An electrophysiological study was performed
3 days after admission, which confirmed the diag-
nosis of AVRT using a left anterolateral AP. The AP
ablation definitely stopped the tachycardia and
restored a normal sinus rhythm.

Two days after ablation, a control TTE showed a
normalization of LVEF (56%) (Video 5, Table 1). At
discharge, congestive heart failure signs had dis-
appeared, and biological parameters were continu-
ously improving (Table 1). The patient had no
recurrence of supraventricular tachycardia or heart
failure.

DISCUSSION

We describe here 2 cases of tachycardia-induced car-
diomyopathy due to incessant orthodromic AVRT
with heart failure presentation.

Although permanent junctional reciprocating
tachycardias are commonly incessant and associated

https://doi.org/10.1016/j.jaccas.2020.11.028
https://doi.org/10.1016/j.jaccas.2020.11.028
https://doi.org/10.1016/j.jaccas.2020.11.028
https://doi.org/10.1016/j.jaccas.2020.11.028


TABLE 1 Patient Characteristics, Clinical, Biological, and Echocardiographic Data

Patient 1 Patient 2

Age, yrs 53 59

Sex Female Male

Body mass index, kg/m2 26.7 20.1

Accessory pathway Left lateral Left anterolateral

Physical examination at admission Rales at pulmonary bases, nausea, palpitations Rales up to one-half lung fields,
peripheral edema, hepatojugular reflux,

right hypochondrium pain

Heart rate, beats/min 180 170

Blood pressure, mm Hg 120/70 105/83

SpO2, % 98 97

Temperature, �C 37.2 37.1

Blood test Day 1 Discharge (Day 4) Day 1 Discharge (Day 10)

NT-proBNP, ng/ml 4,199 744 2,188 202

T-Troponin, ng/l 17 - 24 15

AST (N <35 U/l) 99 24 63 24

ALT (N <35 U/l) 318 120 117 54

GGT (N <40 U/l) 449 304 270 252

ALP (N <105 U/l) 188 138 132 112

Bilirubin, mmol/l 23 12 41 8

Creatinine, mmol/l 95 81 83 77

Lactate, mmol/l 1.5 - 1.7 -

TSH, mU/l 0.58 - 2.67 -

Hemoglobin, g/dl 14 - 12 -

TTE Day 1 Day 3 Day 1 Day 5

Rhythm Tachycardia 180 beats/min Sinus rhythm Sinus rhythm Sinus rhythm

LVEDD, mm (LVEDDi, mm/m2) 50 (26) 56 (29) 57 (32) 58 (32)

LVEDV, ml (LVEDVi, ml/m2) - 120 (62) 141 (77) 150 (83)

LVEF, %* 20 65 30 56

Left atrium volume, ml/m2 - 51 - 44

sPAP, mm Hg - 35 50 30

Valvular heart disease - Mild MR Mild MR Mild MR

*With Simpson biplane method.

ALT ¼ alanine aminotrasnferase; ALP ¼ alkaline phosphatase; AST ¼ aspartate aminotransferase; GGT ¼ gamma-glutamyltransferase; LVEDD ¼ left ventricle end-diastolic
diameter; LVEDDi ¼ indexed left ventricle end-diastolic diameter; LVEDV ¼ left ventricle end-diastolic volume; LVEDVi ¼ indexed left ventricle end-diastolic volume;
LVEF ¼ left ventricle ejection fraction; MR ¼ mitral regurgitations; NT-proBNP ¼ N-terminal pro–B-type natriuretic peptide; sPAP ¼ systolic pulmonary artery pressure;
TSH ¼ thyroid stimulating hormone; TTE ¼ transthoracic echocardiography.

J A C C : C A S E R E P O R T S , V O L . 3 , N O . 3 , 2 0 2 1 Moulin et al.
M A R C H 2 0 2 1 : 4 7 9 – 8 3 Heart Failure Due to Incessant AVRT

481
with TCM (5), incessant forms of lateral AP-related
AVRT with short RP interval (RP<PR) are unusual.
This may be the consequence, in these two 50-year-
old patients, of a progressive change in electrophys-
iological characteristics occurring in the atrioven-
tricular node or the AP over time (6). However, this
spontaneous evolution occurs rather exceptionally.

Among supraventricular tachycardias, incessant
form and slower ventricular rate have been shown to
be associated with the development of TCM (7). Pa-
tients with rapid and paroxysmal tachycardias are
indeed more symptomatic and are diagnosed earlier.
In these 2 cases, both the incessant presentation as
well as a delay in diagnosis led to heart failure.
Diagnosis delay may derive from various reasons.
Patient 1 was diagnosed with “spasmophilia” since
childhood and later developed depression and anxi-
ety disorders. Therefore, these “crisis” had always
been attributed to anxiety by caregivers and the pa-
tient herself. For the first time we could correlate her
symptoms with tachycardia. On the other hand, Pa-
tient 2 never experienced palpitations and was
referred because of dyspnea and asthenia for a couple
of months as well as abnormal liver blood test pre-
scribed by his family doctor.

Medical antiarrhythmic treatment failed to
permanently stop the arrythmia in these patients
because of incessant recurrence. Therefore, rapid
catheter ablation was the only therapeutic option.

Both patients presented typical heart failure signs,
initial deep LV dysfunction and signs of hepatic
congestion. It is also interesting to note the rapid
recovery of LV function after successful arrhythmia
management contrasting with the severity of initial
presentations. To confirm the diagnosis of TCM, ef-
forts were made to exclude other potential causes of



FIGURE 1 Patient 1 Electrocardiograms and Chest Radiography

(A) Initial electrocardiogram: regular narrow QRS complex tachycardia (180 beats/min) with short RP interval (RP<PR) and RP >90 ms. (B) Recurrent onset of the

tachycardia after termination by adenosine injection. (C) Chest radiography: bilateral venous congestion and alveolar edema.

FIGURE 2 Patient 2 Electrocardiograms

(A) Initial electrocardiogram: regular narrow QRS tachycardia (170 beats/min) with short RP interval (RP<PR) and RP >90 ms. (B) Tachycardia restarted in an anti-

dromic form after adenosine injection. Positive V1, negative D1-aVL, and positive inferior leads suggest a left anterolateral accessory pathway.
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heart failure (2). For patient 1, noninvasive criteria,
such as absence of risk factors for cardiovascular
disease, normal T-troponin level, and normal LV
wall motion at day 3 echocardiography, allowed us
to reasonably rule out associated ischemic cardio-
myopathy. Coronary angiography was normal for
Patient 2. In addition, 2-dimensional echocardiog-
raphies did not reveal any valvular heart disease,
LV hypertrophy, or argument for infiltrative heart
disease. Blood pressure monitoring was normal
during both hospitalizations. Rapid improvement of
LVEF and barely dilated LV dimensions usually
suggest the absence of underlying dilated cardio-
myopathy (7), but a long-term follow-up is neces-
sary to ensure the absence of early hidden cardiac
disease.

This case series highlights that incessant AVRTs,
like other supraventricular tachycardias, can lead to
tachycardia-induced cardiomyopathy with severe
heart failure presentation. Therefore, cardiologists
should always strive to document arrythmias when at
an early, paroxysmal stage with all existing means.
Furthermore, mildly symptomatic patients known to
experience paroxysmal AVRTs, when an ablation is
not immediately considered, should be informed
about a potentially rare but severe evolution and
followed up closely.
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