64

10.4414/cvm.2023.02207 | 2023;26(2):64-66 | Cardiovasc Med

Case report | Peer reviewed article

Origin not always in the right atrium
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Summary

Although typical atrial flutter and atrial fibrillation are not uncommon in patients with arrhythmo-
genic right ventricular cardiomyopathy (ARVC), there is limited information on atrial tachycardia in
this population. A 59-year-old man with a diagnosis of definite ARVC according to the 2010 Task
Force Criteria without overt left ventricular involvement presented with recurrent palpitations. The
surface 12-lead electrocardiogram raised the suspicion of atrial tachycardia. The patient had no
history of cardiac surgery or cardiac ablation. During tachycardia passive activation of the right
atrium was visible through invasive electroanatomical mapping indicating a left atrial origin of the
tachycardia. High-density mapping of the left atrium confirmed a re-entrant tachycardia with a
figure-of-eight activation pattern originating from a small scar in the anterior left atrial wall. Radi-
ofrequency catheter ablation targeting the area of slow conduction in this area terminated the
tachycardia and rendered it non-inducible.

Case description

A 59-year-old male physically active patient
was referred to our centre for catheter abla-
tion of recurrent drug-resistant sustained
atrial tachycardia. He had been diagnosed
with a definite diagnosis of arrhythmogenic
right ventricular cardiomyopathy (ARVC)
according to the 2010 Task Force Criteria,
without overt left ventricular involvement
3 years before [1]. No additional cardiovas-
cular risk factors were present. The 12-lead
surface electrocardiogram (ECG) indicated a
sustained atrial tachycardia with variable atri-
oventricular conduction with a positive P
wave in lead V1 and the inferior leads, and
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negative in lead aVL, indicating a left atrial
origin (fig. 1A).

During an electrophysiological study, a
standard decapolar catheter was placed in the
coronary sinus as the reference electrode. The
endocardial recording showed an atrial tachy-
cardia with a tachycardia cycle length of
278 ms, with a concentric coronary sinus acti-
vation sequence (fig. 1B).

To better understand the substrate and ar-
rhythmia mechanism we performed invasive
electroanatomical mapping starting from the
right atrium and then the left atrium through a
fluoroscopy-guided single transseptal punc-
ture using a Brockenbrough (BRK XS) trans-

septal needle via a long steerable sheath (Agilis
medium curve, Abbott, Chicago, IL, US).
Three-dimensional activation mapping was
performed during atrial tachycardia using the
CARTO3 (Biosense Webster, Diamond Bar,
CA, US) system. A multipolar high-resolution
mapping catheter (PentaRay, Biosense Web-
ster) and later a 3.5-mm tip SmartTouch Ther-
moCool (Biosense Webster) ablation catheter
were subsequently placed in both atria for
mapping. The CS electrogram was used as the
reference during mapping. A total of 2990
points were collected to reconstruct the geom-
etry of the atrial chambers. A bipolar endocar-
dial voltage of <0.05 mV was defined as scar.
The right atrial activation map showed the ear-
liest activation located at the lower septum of
the atrium indicating passive activation of the
right from the left atrium (fig. 2A). Accord-
ingly, the total activation time of the right atri-
um did not span the whole atrial tachycardia
cycle length as revealed by the histogram (fig.
2B). When the atrial tachycardia was mapped
in the LA, the bipolar endocardial map con-
firmed an area of low voltage in the left anteri-
or atrial wall corresponding to a zone of slow
conduction with fragmented potentials. The
local activation time map manifested as a fig-
ure-of-eight re-entrant circuit connected by
the slow conduction zone covering the entire
cycle length of the tachycardia (fig. 2 D-F
video). The activation propagated caudally
through the area of low voltage serving as the
critical isthmus with long fractionated signals
due to slow conduction.

See: http://emh.ch/en/services/permissions.html
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Figure 1: A) Surface 12-lead ECG of the atrial tachycardia (paper speed 25 mm/s). B) Surface ECG leads Il, V1 and V6 and endocardial recordings dur-
ing atrial tachycardia. CS: decapolar catheter (CS 1-10) in the coronary sinus showing an atrial tachycardia cycle length of 278 ms and double
potentials at the proximal CS 9/10 (124 ms).

LAT Histogram
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Figure 2: A) Local activation time (LAT) map of the right atrium during atrial tachycardia, with a pseudo early-meets-late re-entry surrounding the cavo-
tricuspid isthmus with delayed conduction. B) Voltage map of the right atrium during atrial tachycardia with an area of low voltage in the area corre-
sponding to the LATmap. C) A blank in the LAT histogram of global activation due to the delayed conduction on the LATmap is visible. D) LATmap of
the left atrium during atrial tachycardia showing a figure-of-eight re-entry, connected via a zone of slow conduction in the anterior wall of the left atrium.
The schematic circuit is indicated by the yellow arrows. E) Endocardial bipolar voltage map of the left atrium during tachycardia with an area of low
voltage on the anterior wall, surrounded by channels of myocardial tissue. The tachycardia terminated at this area by tactile manipulation with the abla-
tion catheter (blue point). F) Complete distribution (red, orange, blue and purple bars) in the LAT histogram of the global activation of tachycardia, cor-
responding to the full tachycardia circuit.
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Mechanical termination of the atrial tach-
ycardia into sinus rhythm occurred during
mapping via the ablation catheter at the area of
the critical isthmus on the anterior left atrial
wall (fig. 2G). A continuous 60 seconds of ra-
diofrequency delivery with a power of 30-35
W, temperature limit of 43°C and irrigation
rate of 17 ml/min at the site of tactile termina-
tion was applied. Another 10 minutes of abla-
tion at the low voltage area at the anterior left
atrial wall was performed. No more atrial tach-
ycardia was inducible during aggressive atrial
stimulation (programmed stimulation and
burst pacing) at the end of the procedure.

Discussion

In the present case, activation mapping dem-
onstrated a figure-of-eight re-entrant atrial
tachycardia originating from the anterior wall
of the left atrium in a patient with definite
ARVC without overt left ventricular involve-
ment [2].

As an inherited cardiomyopathy, ARVC is
characterised by a progressive loss of myo-
cytes with fibrofatty replacement [1]. LA re-
entrant tachycardia is mostly described in
patients with prior cardiac surgery or after
left-sided catheter ablation, but is rather un-
common in ARVC patients. It is known that
surgical incisions, mitral valve disease and ab-
lation gaps can serve as the substrate for focal
or macro-re-entrant left atrial tachycardia [3].
Meanwhile, there is evidence suggesting that
both atrial chambers can be affected in pa-
tients with ARVC [4]. The tachycardia circuit
was revealed by high density activation
mapping corresponding to the low voltage
substrate in the anterior left atrial wall in our
patient.

Conclusions

In accordance with previous literature we
showed that the left atrium can also exhibit an
arrhythmogenic substrate and can be involved
in the pathophysiological changes in ARVC,
even in the absence of overt left ventricular in-
volvement and other traditional risk factors.

Disclosure statement
No financial support and no other potential conflict of
interest relevant to this article was reported.

Correspondence
Ardan M. Saguner, MD
Department of Cardiology
University Heart Centre
Zurich Raemistrasse 100
CH-8091 Zurich
Ardan.Saguner[at]usz.ch

Published under the copyright license “Attribution — Non-Commercial — NoDerivatives 4.0”. No commercial reuse without permission.

References

1 Marcus Fl, McKenna WJ, Sherrill D, Basso C, Bauce
B, Bluemke DA, et al. Diagnosis of arrhythmogenic right
ventricular cardiomyopathy/dysplasia: proposed modifi-
cation of the task force criteria. Circulation. 2010
Apr;121(13):1533-41. 10.1161/CIRCULATIO-
NAHA.108.84082720172911

2 Nakagawa H, Shah N, Matsudaira K, Overholt E,
Chandrasekaran K, Beckman KJ, et al. Characterization
of reentrant circuit in macroreentrant right atrial tachy-
cardia after surgical repair of congenital heart disease:
isolated channels between scars allow “focal” ablation.
Circulation. 2001 Feb;103(5):699-709. 10.1161/01.
CIR.103.5.69911156882

3 Gerstenfeld EP, Marchlinski FE. Mapping and ablation
of left atrial tachycardias occurring after atrial fibrillation
ablation. Heart Rhythm. 2007 Mar;4(3 Suppl):S65-72.
10.1016/j. hrthm.2007.01.02417336888

4 Li G, Fontaine GH, Fan S, Yan Y, Bode PK, Duru F, et
al. Right atrial pathology in arrhythmogenic right ven-
tricular dysplasia. Cardiol J. 2019;26(6):736-43.
10.5603/CJ.a2018.012330394508

You will find the video files in the multimedia collection
of Cardiovascular Medicine: https://cardiovascmed.ch/
online-only-content

See: http://emh.ch/en/services/permissions.html


https://cardiovascmed.ch/online-only-content
https://cardiovascmed.ch/online-only-content

