
As part of the ongoing PERSUADE
project, a dynamic initiative fostering
scientific collaboration and knowledge
advancement, researchers and
clinicians from the Instituto de
Investigación e Innovación Biomédica
de Cádiz (INiBICA) and the Universidad
de Valencia (UVEG) convened in Cadiz
on May 29th and 30th, 2025. 

The two-day project exchange focused
on  clinical case studies, aiming to
facilitate the sharing of expertise
between partners and provide hands-
on experience in cutting-edge
approaches to cardiac
electrophysiology within the project's
framework. This collaborative meeting
served as a platform to explore
innovative simulation techniques and
hands-on experience which ultimately
will contribute to improve the
diagnosis and treatment of cardiac
arrhythmias within the scope of the
PERSUADE project's objectives.

The exchange featured a compelling
presentation by Saman Golmaryami from
INiBICA, focusing on the innovative tools
being developed to enhance the analysis of
electrophysiology study data within the
PERSUADE protocol. The presentation
detailed the core of the PERSUADE protocol,
which employs a specific pacing strategy
utilizing three stimuli to effectively isolate
abnormal electrical signals within the
heart. 

Notably, the third pacing interval plays a
critical role in pinpointing arrhythmogenic
sites. To streamline and automate this
analysis, a novel algorithm leveraging the
short-time Fourier transform (STFT) has
been developed. This algorithm is designed
to automatically delineate electrograms
(EGMs), identifying their start, duration, and
voltage characteristics. This automated
approach holds significant promise for
improving the efficiency and accuracy of
identifying ablation targets in complex
cardiac arrhythmias.
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The project exchange exchange was enriched
with a presentation by Duna De Luis Moura
from UVEG, focusing on the critical aspects of
mesh resolution in electrophysiology
simulations and the comparison of simulation
outcomes with real-world clinical data
obtained using the Triple Stimulus Protocol. 

A key part of the presentation addressed the
crucial question of optimal spatial resolution
for accurate and computationally efficient
electrophysiology simulations. The presentation
highlighted a detailed mesh convergence
analysis, which systematically evaluated
different mesh sizes to pinpoint the optimal
resolution for balancing accuracy and
computational efficiency. 

Furthermore, the presentation explored the
correlation between patient-specific
simulations of local activation times and the
clinical maps obtained through the Triple
Stimulus Protocol, underscoring the challenges
and successes in aligning these two critical
datasets. These findings provide valuable
insights into the optimal parameters for
computational modeling and the crucial steps
needed to bridge the gap between simulation
and clinical reality.

MESH RESOLUTION IN
ELECTROPHYSIOLOGY SIMULATIONS

HANDS ON EXPERIENCE ON PERSUADE CLINICAL CASES

A significant component of the project exchange involved UVEG colleagues gaining
firsthand observational experience in two real-life medical interventions utilizing the
PERSUADE protocol. The UVEG participants had the opportunity to witness the entire
clinical workflow, starting with the pre-procedure phase, where pre-procedural imaging
was meticulously analyzed to characterize the cardiac substrate. During the intra-
procedure phase, they observed high-density mapping being performed using a PentaRay
catheter. Notably, mapping of both the right and left heart cavities was conducted, and in
one of the observed cases, the 3-extra stimuli protocol, a key element of the PERSUADE
methodology, was applied in the right atrium.



HANDS-ON TRAINING FOR COMPREHENSIVE UNDERSTANDING

The project exchange between INiBICA
and UVEG proved to be a highly
productive and insightful collaboration.
Key outcomes included the
identification of optimal mesh
resolution for electrophysiology
simulations, a clearer understanding of
the critical factors needed to improve
the alignment between simulations and
clinical data (such as incorporating
fibrosis and fat tissue), and the
reinforcement of the importance of
consistent protocol application in
clinical settings.

This successful project exchange underscores
the power of collaborative research in driving
innovation within the field of cardiac
electrophysiology. By bringing together
diverse expertise and focusing on both
computational advancements and clinical
realities, the PERSUADE project is poised to
make significant strides in improving the
understanding and treatment of complex
cardiac arrhythmias.

 

Saman Golmaryami
Researcher in Bioinformatic,
Biomedical and Neuroscience
Engineering, INiBICA

I observed first-hand the importance
of multidisciplinary work in the
surgical environment. It was
especially inspiring to see how the
engineers work closely and in real
time with the medical team during the
surgeries.
I take with me new learnings, a closer
look at clinical practice, and even
more enthusiasm to continue
researching in the project. 

Duna de Luis Moura
Researcher in Biomedical Engineering,
UVEG
 

In large projects, effective
communication and close collaboration
are essential for success. We recently
had a collaborative meeting with our
partners from UVEG, which proved to be
very informative. It was beneficial to see
how they are fine-tuning and
evaluating their simulations to optimize
them with real data from our side. I
have observed many procedures, but
the two cases we looked at that day
were particularly successful, and I
learned valuable new insights
throughout the process.


