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This editorial refers to ‘Assessment of activation delay in
the right ventricular outflow tract as a potential comple-
mentary diagnostic tool for Brugada Syndrome’ by
C. Monaco et al, https://doi.org/10.1093/europace/euaf093.

Brugada syndrome (BrS) is known as a potentially inheritable disease
entity with characteristic electrocardiographic (ECG) changes in the
(high) right precordial leads—namely a coved type STT segment
(known as the type-1 BrS ECG)—and a propensity for cardiac arrhyth-
mias and sudden cardiac death by ventricular fibrillation.” In the past
decades, the criteria needed for a diagnosis of Brugada syndrome
(BrS) have changed several times, with the current view that a solid
diagnosis should contain both these ECG changes (either spontaneous-
ly or provoked by sodium channel blockers) in combination with either
symptoms or a familial occurrence.? Patient management can often be
conservative with life style advices but may include implantation of a de-
fibrillator (ICD), the use of drugs like quinidine, and also ablation (but
only in severe cases).**" Not surprisingly, a BrS-diagnosis impacts on
patients’ wellbeing.”®

In the past decades, there has also been debate on the pathophysio-
logical background of BrS.” Currently, the dominant opinion is that con-
duction delay in the right ventricle (RV), in particular, the right
ventricular outflow tract (RVOT), causes these characteristic ECG
changes and its associated malignant arrhythmias.m’12 These electro-
physiological alterations appear to be predominantly located in the
RVOT epicardium,’? while there are probably multifactorial causes of
this RV(OT) conduction delay. Not surprisingly, from the body surface
ECG, such alterations can be detected."**"® In this edition of Europace,
Monaco and colleagues from Brussels, Belgium, share with us their in-
sights in the evaluation of RV conduction delay from the body surface
with a special technique known as electrocardiographic imaging or
ECGi." Particularly, they pose the hypothesis that even in the absence
of a unequivocal typical type-1 BrS ECG, a typical pattern of RV conduc-
tion delay captured by ECGi possibly recapitulates a BrS-diagnosis and
hence would suffice for a similar patient management. Interestingly, this
might also shed more insights in patients with conduction delays caused
by, e.g. right bundle branch block (RBBB) or SCN5A mutations as in

these latter patients, a wide variety in the severity and location of con-
duction delay may exist and may pose different reactions to sodium
channel blockers such as ajmaline.”’18

Assessment of activation delay in
the right ventricular outflow tract
as a potential complementary
diagnostic tool for Brugada
Syndrome

In their study, Monaco and colleagues approached this problem as fol-
lows. They studied 104 patients with ECGi, over two study-phases,
who either had a spontaneous type-1 BrS ECG or a type-1 BrS ECG
that was provoked by ajmaline provocation testing, or who did not
reach a type-1 BrS ECG upon ajmaline provocation testing (controls).
Interestingly, they specifically also included patients RBBB to evaluate
the overlap or difference between the location of conduction delay in
patients with or without the development of a type-1 BrS ECG.

For ECGi evaluations, they used the 252 electrode Cardiolnsight
Noninvasive 3D Mapping System technology (Medtronic Inc, Minneapolis,
MN, USA) in combination with computed tomography (CT) scans to
both be able to locate different segments of the right ventricle (see their
Figure 3) and the position of the cardiac anatomy in relation to the position
of electrodes of the Cardiolnsight vest. Subsequently, an in-house devel-
oped software script (not yet released by the authors) was utilized to evalu-
ate the mean activation times (and repolarization times) in each segment.

In summary, they found that a > 45% relative conduction delay in the
RVOT in comparison to the conduction delay in the anterior RV was
characteristic of patients with either a spontaneous or provoked
type-1 BrS ECG, with quite promising test characteristics. Moreover,
they found that this metric was still appropriate in patients with
RBBB. The importance of this finding is that, in this latter group, the dif-
ferentiation between the presence or absence of a type-1 BrS ECG can

The opinions expressed in this article are not necessarily those of the Editors of Europace or of the European Society of Cardiology.

* Corresponding author. Tel: +31-20-5663072, E-mail address: p.g.postema@amsterdamumc.nl

© The Author(s) 2025. Published by Oxford University Press on behalf of the European Society of Cardiology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits
non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and
translation rights for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information please contact

journals.permissions@oup.com.


https://orcid.org/0000-0003-2863-9159
https://doi.org/10.1093/europace/euaf093
mailto:p.g.postema@amsterdamumc.nl
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/europace/euaf094

Editorial

be even more difficult than without RBBB."? In addition, they found that
this metric was useful in determining the test outcome in patients in
whom a type-1 BrS ECG was not that clear.

Discussion

First, | must say that the colleagues from Brussels did a good job on
trying to find complementary tools to (i) further characterize electro-
cardiographic signs of BrS and (ii) provide further insights in the
pathophysiological mechanisms underlying BrS. They found that
RVOT conduction delay is the most important feature of BrS and,
in particular, its relative relation to other RV segments like the anter-
ior RV, which nicely fits with previous research in this field (which is
way too much to adequately refer to)."'%'23'? Their ECGi collec-
tion in more than 100 patients surely represents an impressive
amount of work.

Despite its elegance and perfect fit in the current view on BrS, there
are, however, several comments to be made. First, | would say that this
work is hypothesis generating. Why? Because the call is made that ECGi
can be used to diagnose BrS when standard ECGs are not conclusive. It
is important to recognize that the gold standard is at stake here.
Despite that | also believe that the characteristic ECG of BrS might
not always be present in cases that seem to have a similar electro-
physiological background, this is an important limitation. While particu-
larly the RVOT epicardial substrate is the location of interest, currently
the closest we can get non-invasively is with ECGi. However, ECGi on
its own has quite some drawbacks, among which are its dependency on
numerous assumptions. In addition, the authors chose to use mean va-
lues from segments—which is understandable but (another) simplifica-
tion. In addition, they did not test the incremental value of ECGi in
relation to other parameters (such as the beta-angle)—which already
provides pretty good pre-test likelihood characteristics.'* Moreover,
the implications of a BrS diagnosis by ECGi vs. a standard BrS diagnosis
remains unresolved—particularly regarding its value to differentiate the
rare malignant forms of BrS vs. the predominant benign forms (pro-
vided appropriate measures are taken). Of course, the appropriate
way to do the latter would be a prospective analysis—which will be ex-
tremely cumbersome due to the relative low incidences of events.
Certainly, computer models including artificial intelligence, maybe aided
by polygenic risk scores, might further enhance both our understanding
as well as recognition of the several BrS subtypes and that might also be
important to, e.g. differentiate the different subtypes and the prognosis
of patients with SCN5A mutations.

So, in conclusion, congrats to the authors on providing this work,
while we recognize that there still is more work to be done in this cor-
ner of inheritable arrhythmia syndromes to further stratify and advise
our patients and their families.
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