
 

 

 

Body-Surface Atrial Signals Analysis Based on Spatial
Frequency Distribution: Comparison Between
Different Signal Transformations
Citation for published version (APA):

Meste, O., Zeemering, S., Karel, J., Lankveld, T., Schotten, U., Crijns, H., Peeters, R., & Bonizzi, P.
(2021). Body-Surface Atrial Signals Analysis Based on Spatial Frequency Distribution: Comparison
Between Different Signal Transformations. In 2021 Computing in Cardiology (CinC) (pp. 1-4). Article
9662947 IEEE. https://doi.org/10.23919/CinC53138.2021.9662947

Document status and date:
Published: 15/09/2021

DOI:
10.23919/CinC53138.2021.9662947

Document Version:
Publisher's PDF, also known as Version of record

Document license:
Taverne

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 28 Apr. 2024

https://doi.org/10.23919/CinC53138.2021.9662947
https://doi.org/10.23919/CinC53138.2021.9662947
https://cris.maastrichtuniversity.nl/en/publications/c2064bf7-4239-46bc-a367-7f35fc9ee13e


Body-Surface Atrial Signals Analysis Based on Spatial
Frequency Distribution : Comparison Between
Different Signal Transformations

Olivier Meste, Stef Zeemering, Joël Karel, Theo Lankveld, Ulrich
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The frequency of atrial fibrillation (AF) is known to vary over both time and
space. In contrast to electrograms, Body-Surface Potential Mapping (BSPM)
records the global atrial activity but at the cost of a lower spatial accuracy. In
this study, a comparison between various spectral analysis approaches is per-
formed. The aim is to investigate whether the BSPM discriminates persistent
patients undergoing electrical cardioversion, based on the body-surface nor-
malized AF spatial frequency distribution.

High-density body surface potential maps (120 anterior, 64 posterior elec-
trodes) were recorded in 75 patients with persistent AF. For each patient and
electrode recording, the frequency content of AF was analyzed on the raw sig-
nal, and also by means of the normalized correlation function, and Singular
Spectrum Analysis (SSA). In order to compare the body-surface spatial distri-
butions of AF frequency in all patients, these distributions were first normal-
ized, before performing statistical analysis.

We found that the distribution of AF frequency on the body-surface, and its
interpretation, are strongly dependent on the specific method employed. More-
over, the estimated body-surface frequencies values were larger over the central
posterior and the right anterior BSPM locations.
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patients. Red circle:V1, bold circle:p<0.05
when comparing R to NR.

Finally, SSA-based decomposition
followed by frequency analysis could
discriminate AF patients recurring 4
to 6 weeks after electrical cardiover-
sion from those who did not, based on
the frequency content in the vicinity
of V1.

SSA-based frequency analysis of
BSPM recordings allows to distin-
guish patients showing AF recurrence (R) after electrical cardioversion from
those who do not (NR), based on the frequency distribution over the torso.
This result is consistent with clinical conclusions using electrograms.


