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The technological advances in clinical cardiac electrophysi-
ology over the last 20 years have been short of impressive. 
Nowadays, invasive arrhythmia experts can perform ablation 
procedures of complex cardiac arrhythmias with improve-
ment in success rates and safety [1]. Beyond effectiveness 
and safety, the third paradigm of the ablation procedures is 
efficiency in a constantly busier electrophysiology labora-
tory. With better familiarity of techniques and technologies, 
our procedures are becoming shorter, and advancements to 
improve efficiency in the lab are welcome so we can per-
form procedures safely and effectively in shorter time which 
translates to ability of treatment of wider patient popula-
tion. Of the technological advancements in invasive cardiac 
electrophysiology, the use of electroanatomical mapping 
system is perhaps one of the most salient [2]. The currently 
available electroanatomical mapping systems rely on tissue 
contact, acquisition and recording of electrical signals, and 
displaying them on the 3-dimensional space so the acquired 
map can be used to monitor and guide the ablation interven-
tions in addition to provide mechanistical insights of the 
arrhythmogenic substrate [2]. But many times, short last-
ing or unstable rhythms cannot be mapped, and we must 
rely on alternative methods and limited surrogates to call 
acute success that might lead to longer procedures or unac-
ceptable long term success rates. Therefore, new methods 
of electroanatomical mapping are needed that can not only 
improve efficiency but also can improve understanding 
of the underlying arrhythmogenic mechanism. Recently, 

a new non-contact charge density mapping system has 
been reported and used for mapping and ablation of atrial 
arrhythmias. In addition to non-contact mapping, this new 
system uses a multipolar basket mapping system capable of 
acquiring chamber anatomy by including 48 tiny ultrasound 
sensors and 48 electrodes to acquire high-density electro-
anatomical maps [3]. By moving and roving this multipolar 
basket catheter, the 48 ultrasound transducers reconstruct 
atrial anatomy based on the time of return of ultrasounds 
signals emitted by the catheter thus reconstructing the end-
diastolic chamber anatomy. The 48 engineered biopotential 
electrodes, based on the inverse solution, can record unipolar 
intracardiac voltage potentials and calculate the cardiac acti-
vation as charge density maps. The limited data published so 
far have shown the utility of this system to acquire maps in 
a question of a few minutes and through novel software and 
algorithmic methods to map short-lived atrial arrhythmias 
[4]. The novel system has been studied for mapping and 
ablation of atrial tachycardias, atrial flutters, and in atrial 
fibrillation [5–7].

In this issue of the journal, Gagyi et al. report their experi-
ence on the use of this non-contact mapping system with the 
addition of robotic magnetic navigation and catheter ablation of 
patients with atrial tachycardias and compared this to a histori-
cal control group [8]. From a total of 70 patients with different 
atrial tachycardias and atrial flutter, the group reported an acute 
success rate of 94% with similar outcomes in focal versus reen-
trant tachycardias as well as left and right atrial arrhythmias. 
Compared to a historical control group using a commercially 
available mapping system and remote magnetic navigation 
system, the novel system reports similar fluoroscopy use and 
number of radiofrequency applications or duration, but longer 
procedural time albeit with better acute and midterm success 
rates and similar complication rates. As previously reported 
by the same group of investigators, they claim that the longer 
procedural time is associated with a steeper learning curve with 
the novel remote magnetic navigation system [9].
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It is worth highlighting that implementation of the non-contact 
mapping catheter to the remotely navigated environment using 
the presented approach still requires substantial activity of the 
physician in the operational area. Since the remote navigation 
addresses only dedicated ablation catheter, all the maneuvers 
with the basket catheter are performed manually by the operator. 
This leads to increased involvement of the operating team at least 
during the mapping process itself, which somehow minimizes 
overall benefits of the use of remote navigation during the case.

There are several other aspects of this report that are worth 
discussing. First, since the comparison was performed with 
a commercially available magnetic-based remote navigation 
system, it will require further investigation how much the 
remote navigation capabilities add to the overall safety, effec-
tiveness, and efficiency workflow. Second, the accuracy of the 
activation maps and unveiling of the arrhythmia mechanisms 
based solely non-contact mapping, in the setting of remotely-
controller ablation catheter, may also need further assessment.

The advancements in clinical and invasive cardiac elec-
trophysiology are always welcome and are very gratifying 
to witness. This makes our passion for the field each time 
stronger. The quest for the perfect electroanatomical mapping 
system in combination with remote navigation is still in pro-
cess. The ideal system will combine ease of use, fast speed, 
and capability to map different arrhythmias simultaneously, 
provide reliable information on the underlying arrhythmia 
mechanism, and reveal adequate targets for ablation. Hope-
fully someday in the future, such ablation will be performed 
using the same standardized platform which will keep the 
operators away from the operating field, without compromis-
ing patient’s safety, throughout the whole procedure.

References

 1. Piccini JP, Russo AM, Sharma PS, Kron J, Tzou W, Sauer W, 
Park DS, Birgersdotter-Green U, Frankel DS, Healey JS, et al. 
Advances in cardiac electrophysiology. Circ Arrhythm Electro-
physiol. 2022;15:e009911. https:// doi. org/ 10. 1161/ CIRCEP. 121. 
009911.

 2. Ladas TP, Sugrue A, Nan J, Vaidya VR, Padmanabhan D, Venka-
tachalam KL, Asirvatham SJ. Fundamentals of cardiac mapping. 
Card Electrophysiol Clin. 2019;11:433–48. https:// doi. org/ 10. 
1016/j. ccep. 2019. 05. 005.

 3. Grace A, Willems S, Meyer C, Verma A, Heck P, Zhu M, Shi 
X, Chou D, Dang L, Scharf C, et al. High-resolution noncontact 
charge-density mapping of endocardial activation. JCI Insight. 
2019;4. https:// doi. org/ 10. 1172/ jci. insig ht. 126422.

 4. Gagyi RB, Noten AME, Lesina K, Mahmoodi BK, Yap SC, 
Hoogendijk MG, Wijchers S, Bhagwandien RE, Szili-Torok T. 
New possibilities in the treatment of brief episodes of highly 
symptomatic atrial tachycardia: the usefulness of single-position 
single-beat charge density mapping. Circ Arrhythm Electro-
physiol. 2021;14:e010340. https:// doi. org/ 10. 1161/ CIRCEP. 121. 
010340.

 5. Willems S, Verma A, Betts TR, Murray S, Neuzil P, Ince H, Ste-
ven D, Sultan A, Heck PM, Hall MC, et al. Targeting nonpul-
monary vein sources in persistent atrial fibrillation identified by 
noncontact charge density mapping: UNCOVER AF trial. Circ 
Arrhythm Electrophysiol. 2019;12:e007233. https:// doi. org/ 10. 
1161/ CIRCEP. 119. 007233.

 6. Shi R, Zaman JAB, Chen Z, Shi X, Zhu M, Sathishkumar A, 
Boyalla V, Karim N, Cantor E, Haldar S, et al. Novel aggre-
gated multiposition noncontact mapping of atrial tachycardia 
in humans: from computational modeling to clinical validation. 
Heart Rhythm. 2022;19:61–9. https:// doi. org/ 10. 1016/j. hrthm. 
2021. 09. 025.

 7. Chierchia GB, Sieira J, Vanderper A, Osorio TG, Bala G, Stroker 
E, Brugada P, Al Houssari M, Cecchini F, Mojica J, et al. Sub-
strate mapping of the left atrium in persistent atrial fibrillation: 
spatial correlation of localized complex conduction patterns in 
global charge-density maps to low-voltage areas in 3D contact 
bipolar voltage maps. J Interv Card Electrophysiol. 2021;62:539–
47. https:// doi. org/ 10. 1007/ s10840- 020- 00926-4.

 8. Gagyi RB, Yap SC, Noten AME, Wijchers S, Szili-Torok T. The 
performance of dipole charge density mapping integrated with 
robotic magnetic navigation in the treatment of atrial tachycardias. 
J Interv Card Electrophysiol. 2023 Apr 20.  https:// doi. org/ 10. 
1007/ s10840- 023- 01552-6.

 9. Gagyi RB, Noten AME, Wijchers S, Yap SC, Bhagwandien RE, 
Hoogendijk MG, Szili-Torok T. Dipole charge density mapping 
integrated in remote magnetic navigation: first-in-human feasibil-
ity study. Int J Cardiol Heart Vasc. 2022;42:101095. https:// doi. 
org/ 10. 1016/j. ijcha. 2022. 101095.

Publisher's note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1161/CIRCEP.121.009911
https://doi.org/10.1161/CIRCEP.121.009911
https://doi.org/10.1016/j.ccep.2019.05.005
https://doi.org/10.1016/j.ccep.2019.05.005
https://doi.org/10.1172/jci.insight.126422
https://doi.org/10.1161/CIRCEP.121.010340
https://doi.org/10.1161/CIRCEP.121.010340
https://doi.org/10.1161/CIRCEP.119.007233
https://doi.org/10.1161/CIRCEP.119.007233
https://doi.org/10.1016/j.hrthm.2021.09.025
https://doi.org/10.1016/j.hrthm.2021.09.025
https://doi.org/10.1007/s10840-020-00926-4
https://doi.org/10.1007/s10840-023-01552-6.
https://doi.org/10.1007/s10840-023-01552-6.
https://doi.org/10.1016/j.ijcha.2022.101095
https://doi.org/10.1016/j.ijcha.2022.101095

	Integration of new mapping tools into remote navigation systems: every journey begins with a single step
	References


