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SUMMARY

Atrial cardiomyopathy (AtCM) has emerged as a distinct clinical entity characterized by structural, electrical, mechanical, and biological
abnormalities of the atria. Initially defined through histopathological findings, the concept has evolved into a multidimensional
syndrome encompassing progressive atrial remodeling and dysfunction. Multiple mechanisms, including fibrosis, fibro-fatty infiltration,
inflammation, and electrical remodeling, contribute to its development and are promoted by common cardiovascular risk factors such
as aging, hypertension, obesity, diabetes, and heart failure. Because no single modality can fully characterize the atrial substrate, the
diagnosis of AtCM relies on an integrated approach combining electrocardiography, echocardiography, cardiac magnetic resonance
imaging, rhythm monitoring, and circulating biomarkers. Beyond its association with atrial fibrillation, AtCM has been increasingly
linked to stroke, heart failure, and adverse cardiovascular outcomes. This review summarizes the evolution of the AtCM concept, its
underlying pathophysiological mechanisms, current multimodality assessment strategies, and its growing clinical implications.

RESUME

La cardiomyopathie atriale (AtCM) s’est imposée comme une entité clinique distincte, caractérisée par des anomalies structurelles, électriques, mécaniques
et biologiques des oreillettes. Initialement définie sur la base de constatations histopathologiques, cette notion a évolué vers un syndrome multidimensionnel
englobant le remodelage et la dysfonction atriale progressifs. Plusieurs mécanismes, notamment la fibrose, I'infiltration fibro-graisseuse, I'inflammation et
le remodelage électrique, contribuent a son développement et sont favorisés par des facteurs de risque cardiovasculaires fréquents tels que le vieillissement,
I’hypertension artérielle, I’obésité, le diabéte et I'insuffisance cardiaque. En raison de I’absence d’une méthode unique capable de caractériser pleinement
le substrat atrial, le diagnostic de I’AtCM repose sur une approche intégrée associant 1'¢lectrocardiogramme, 1°échocardiographie, 1'imagerie par résonance
magnétique cardiaque, la surveillance du rythme cardiaque et les biomarqueurs circulants. Au-dela de son association avec la fibrillation atriale, I’ AtCM est
de plus en plus reconnue comme un facteur impliqué dans la survenue des accidents vasculaires cérébraux, de I'insuffisance cardiaque et d’autres événements
cardiovasculaires défavorables. Cette revue présente I’évolution du concept de cardiomyopathie atriale, ses principaux mécanismes physiopathologiques, les
stratégies actuelles d’évaluation multimodale ainsi que ses implications cliniques croissantes..
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Atrial Cardiomyopathy: evolution of the concept, pathophysiology, multimodality Assessment, and clinical Implications

INTRODUCTION

Over the past decades, atrial fibrillation (AF) has been
considered the predominant manifestation of atrial disease
and the principal determinant of atrial-related thromboembolic
complications. Consequently, both clinical practice and research
have largely focused on detecting and managing AF as the
primary therapeutic target. However, accumulating evidence
has challenged this traditional paradigm by demonstrating that
the atrial substrate itself may represent a distinct pathological
entity capable of promoting adverse cardiovascular outcomes
independently of documented arrhythmia. (1) (2)

In response to these observations, the concept of atrial
cardiomyopathy (AtCM) has emerged as a comprehensive
framework for understanding atrial disease. In 2016, an
expert consensus statement from the European Heart
Rhythm Association (EHRA) defined atrial cardiomyopathy
as "any complex of structural, architectural, contractile, or
electrophysiological changes affecting the atria with the
potential to produce clinically relevant manifestations.’ (3)

Atrial cardiomyopathy is now recognized as a dynamic
and progressive process involving multiple interconnected
mechanisms, including structural remodeling, electrical
abnormalities, mechanical  dysfunction, autonomic
imbalance, and inflammatory activation. These alterations
may develop gradually in response to aging, hypertension,
obesity, diabetes mellitus, heart failure, valvular heart
disease, or infiltrative disorders, ultimately creating
a vulnerable atrial substrate. While AF may arise as a
consequence of this remodeling process, increasing
evidence suggests that atrial cardiomyopathy can itself
contribute directly to thromboembolic events, heart failure
progression, and mortality, even in patients who remain in
sinus rhythm. (4) (5) (6)

The diagnosis of atrial cardiomyopathy requires a
multimodality approach, as no single technique can fully
characterize the atrial substrate. Electrocardiography and
echocardiography remain the cornerstone of evaluation,
while left atrial strain has emerged as a sensitive marker
of early atrial dysfunction. Cardiac magnetic resonance
imaging provides a valuable assessment of atrial fibrosis,
and rhythm monitoring and circulating biomarkers may
further improve risk stratification. (7)

In this review, we provide a comprehensive overview of the
current understanding of atrial cardiomyopathy, focusing on
its pathophysiological mechanisms, multimodality diagnostic
assessment, and clinical implications.
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EVOLUTION OF THE CONCEPT: FROM HISTOPATHOLOGICAL
CLASSIFICATION TO THE CONTINUUM OF ATRIAL DISEASE

The concept of atrial cardiomyopathy has evolved
considerably over the last decade, reflecting a progressive
shift from a purely histopathological perspective toward a
comprehensive clinical and pathophysiological framework.

The first major step in conceptualizing atrial cardiomyopathy
was achieved with the 2016 EHRA/HRS/APHRS/SOLAECE
consensus document, which provided a standardized
definition and introduced the EHRA classification.
This histopathological classification categorizes atrial
cardiomyopathies into 4 stages based on predominant
tissue alterations, including cardiomyocyte abnormalities,
fibrotic remodeling, mixed cardiomyocyte-fibrotic changes,
and non-collagenous infiltrative processes such as
amyloid deposition, fatty infiltration, or inflammatory cell
accumulation. (3) Although this framework significantly
improved the understanding of the structural substrates
underlying atrial disease, its direct clinical applicability
remained limited because histological characterization is
rarely available in routine practice.

As knowledge of atrial remodeling expanded, it became
increasingly evident that atrial cardiomyopathy represents
a progressive disease process involving electrical, structural,
and mechanical dysfunction. Consequently, the updated 2024
EHRA clinical consensus proposed a staging system based
on disease severity rather than solely on histopathological
findings. This framework distinguishes mild, moderate, and
severe atrial cardiomyopathy based on the extent of electrical
abnormalities, structural remodeling, mechanical dysfunction,
biomarker elevations, and clinical manifestations. (8)

More recently (2025), the Heart Failure Association of the
European Society of Cardiology introduced a broader
disease continuum extending from healthy atria to overt
atrial failure. Within this model, atrial cardiomyopathy is no
longer viewed as a static entity but as a dynamic process
characterized by progressive atrial dysfunction. The earliest
stage corresponds to individuals at risk of developing atrial
cardiomyopathy. As remodeling progresses, the diagnosis
of atrial cardiomyopathy is established by the presence
of electrical atrial dysfunction together with evidence of
mechanical dysfunction, atrial enlargement, or excessive
atrial fibrosis. Ultimately, advanced disease culminatesin atrial
failure, characterized by persistent atrial arrhythmias, severe
mechanical impairment, marked structural remodeling, and
the development of symptoms or heart failure. (4)



Asummary of the key developmentsinthe understanding
of atrial cardiomyopathy is provided in Table I.

This contemporary vision highlights atrial cardiomyopathy as
a continuum rather than a discrete condition. Importantly, it
identifies a potential window of opportunity during the early
stages of atrial remodeling, where aggressive management
of cardiovascular risk factors and comorbidities may prevent
or delay progression toward overt atrial cardiomyopathy,
atrial fibrillation, and atrial failure. Such a paradigm shift has
profound implications for early diagnosis, risk stratification,
and the development of preventive therapeutic strategies.

Table 1. Evolution of Atrial Cardiomyopathy: From Histopathological
Classification to the Atrial Failure Paradigm

Key Publication Clinical

Ll / Consensus T I Significance
2016 EHRA/HRS/ First formal Established
APHRS/SOLAECE definition of Atrial a common
Expert Consensus Cardiomyopathy framework
(AtCM) and for research
introduction and clinical

characterization of
atrial disease

of the EHRAS
histopathological
classification

Facilitated earlier
diagnosis, risk

Introduction of a
multidimensional
clinical staging stratification,
system integrating and personalized
electrical, structural, management
mechanical,

and biomarker

abnormalities

2024 EHRA Clinical
Consensus
Statement

2025 HFA-ESC Conceptualization of Highlighted

Clinical a continuum from disease
Consensus healthy atria to atrial progression and
failure emphasized

opportunities for
prevention and
early intervention

PATHOPHYSIOLOGY OF ATRIAL CARDIOMYOPATHY
Structural Remodeling: Fibro-Fatty Infiltration and Fibrosis

Structural remodeling represents a hallmark of atrial cardiomyopathy
and encompasses a broad spectrum of histopathological alterations
affecting the atrial myocardium. Among these changes, fibro-fatty
infiltration and atrial fibrosis are considered major contributors to
disease progression and arrhythmogenesis.

Fibro-fatty infiltration refers to the replacement of
normal atrial myocardium by fibrotic tissue and
adipocytes, predominantly within the subepicardial
layers. This process has been frequently observed in
patients with atrial fibrillation, heart failure, aging-
related atrial remodeling, and valvular heart disease.
Expansion of epicardial adipose tissue plays a pivotal
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role by releasing inflammatory mediators, adipokines,
and profibrotic cytokines that promote extracellular
matrix remodeling and collagen deposition. (9) (10)

The accumulation of fibrotic tissue disrupts normal myocardial
architecture, resulting in increased conduction heterogeneity
and electrical uncoupling between adjacent cardiomyocytes.
Consequently, fibro-fatty remodeling promotes conduction
slowing, conduction block, epicardial-endocardial dissociation,
andtheformationof re-entrantcircuits. These electrophysiological
disturbances create a favorable substrate for atrial arrhythmias
and contribute to the maintenance of atrial fibrillation. (11) (12)

Beyond its arrhythmogenic effects, the extent of fibro-
fatty infiltration has been associated with impaired
atrial contractile performance, reduced compliance,
and progressive atrial dysfunction. Therefore, structural
remodeling constitutes a fundamental mechanism linking
atrial cardiomyopathy to both electrical instability and
mechanical impairment. (8)

Inflammatory Remodeling: The Central Role of
Inflammasome Signaling

Growing evidence indicates that inflammation is a
key driver of atrial cardiomyopathy development and
progression. Among the inflammatory pathways involved,
activation of the NLRP3 inflammasome has emerged as
one of the most extensively studied mechanisms linking
systemic cardiovascular risk factors to atrial disease.

The NLRP3 inflammasome is a multiprotein intracellular
complex that regulates innate immune responses
through activation of caspase-1 and subsequent release
of pro-inflammatory cytokines, particularly interleukin-
18 (IL-1B) and interleukin-18 (IL-18). Activation of the
inflammasome initiates a cascade of pathological events
involving abnormal calcium handling, oxidative stress,
electrical remodeling, cardiomyocyte hypertrophy,
and progressive fibrosis. These alterations collectively
promote atrial dysfunction and increase susceptibility to
atrial fibrillation. (13) (14)

In addition to NLRP3, recent investigations have identified
the AIM2 inflammasome as another important mediator
of inflammatory atrial remodeling. Furthermore, cardiac
macrophages actively participate in the remodeling
process through cytokine secretion and modulation of
fibroblast activity. (15)

These findings have positioned inflammasome signaling as a
potential therapeutic target for preventing atrial remodeling
and interrupting the progression of atrial cardiomyopathy.
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CLINICAL RISK FACTORS AND CONDITIONS
ASSOCIATED WITH ATRIAL CARDIOMYOPATHY

Atrial cardiomyopathy is a multifactorial disorder resulting
from the complex interaction between cardiovascular
risk factors, systemic diseases, genetic predisposition,
and aging-related processes. These factors contribute to
progressive atrial remodeling through various mechanisms,
including pressure and volume overload, metabolic
dysfunction, neurohormonal activation, inflammation,
oxidative stress, and fibrosis. The cumulative effect of these
alterations ultimately leads to structural, electrical, and
mechanical atrial dysfunction. (16)

Cardiovascular diseases were considered important
contributors to atrial remodeling. Hypertension
promotes chronic atrial pressure overload, leading
to left atrial enlargement, fibrosis, and conduction
abnormalities. Similarly, heart failure and valvular
heart diseases increase atrial wall stress and
accelerate structural remodeling. (17)

Obesity is associated with expansion of epicardial
adipose tissue, chronic low-grade inflammation, and
increased atrial fibrosis. Diabetes mellitus contributes
to microvascular dysfunction, oxidative stress, and
activation of profibrotic pathways. Non-alcoholic
fatty liver disease has recently been recognized as an
additional marker of systemic metabolic dysfunction
associated with atrial remodeling. (18)

Aging remains one of the strongest risk factors for
atrial cardiomyopathy. Progressive accumulation
of fibrotic tissue, cardiomyocyte loss, impaired
cellular repair mechanisms, and increased oxidative
stress contribute to age-related atrial dysfunction.
Importantly, these changes may occur even in the
absence of overt cardiovascular disease. (17) (19)

Lifestyle-related factors further influence the development
of atrial cardiomyopathy. Excessive alcohol consumption has
been consistently associated with atrial structural remodeling.
Obstructive sleep apnea promotes intermittent hypoxia,
sympathetic activation, inflammation, and atrial stretch, thereby
accelerating atrial remodeling. Psychological stress and anxiety
disorders may also contribute through autonomic nervous
system dysregulation and neurohormonal activation. (16)

Genetic susceptibility represents another important
component of atrial disease. Several genetic variants
involved in ion-channel function, myocardial structure,
and extracellular matrix regulation have been associated
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with increased vulnerability to atrial remodeling and
atrial fibrillation. Although the precise contribution
of genetic factors remains incompletely understood,
inherited predisposition may modulate the response to
environmental and cardiovascular stressors. (16) (20)

Importantly, these risk factors do not act independently
but interact synergistically throughout the disease process.
Regardless of the initial trigger, they converge toward common
pathophysiological pathways characterized by inflammation,
fibrosis, endothelial dysfunction, electrical remodeling,
mechanical impairment, and a prothrombotic state.

MULTIMODALITY ASSESSMENT OF ATRIAL CARDIOMYOPATHY
Overview of the Multimodal Approach

Atrial cardiomyopathy is characterized by the coexistence of
electrical, structural, mechanical, and biological abnormalities.
Because these alterations may develop at different stages
of the disease process, no single diagnostic modality can
comprehensively characterize the atrial substrate. Consequently,
contemporary assessment of atrial cardiomyopathy relies on
a multimodality approach integrating electrocardiographic,
imaging, rhythm-monitoring, and biomarker-based information.

While electrocardiography primarily reflects electrical
dysfunction, echocardiography evaluates atrial structure
and function, cardiac magnetic resonance imaging provides
tissue characterization, and biomarkers offer insightsinto the
biological processes underlying atrial remodeling. Together,
these modalities provide a comprehensive assessment of
atrial disease and facilitate risk stratification.

Electrocardiographic and Rhythm Assessment

Electrocardiography is the cornerstone of electrical substrate
evaluation and often provides the earliest evidence of atrial
dysfunction. Several electrocardiographic markers of atrial
remodeling have been linked to atrial cardiomyopathy,
including prolonged P-wave duration, interatrial block,
abnormal P-wave axis, increased P-wave terminal force in lead
V1, and increased P-wave dispersion. These abnormalities
reflect impaired atrial conduction and activation and may
precede overt structural remodeling. (21) (22) (23) Beyond
conventional ECG analysis, prolonged rhythm monitoring
plays an important role in detecting subclinical atrial
arrhythmias and excessive supraventricular ectopic activity,
both of which have been linked to atrial remodeling and
adverse cardiovascular outcomes. (24) (25)



Echocardiographic Assessment

Echocardiography remains the first-line imaging modality for
the evaluation of atrial cardiomyopathy because of its wide
availability and ability to simultaneously assess atrial structure
and function. Conventional echocardiographic parameters
provide valuable information regarding atrial size and
remodeling, whereas advanced techniques have significantly
improved the characterization of atrial mechanics. (26) (27)

Particular attention has recently focused on atrial functional
assessment, as mechanical dysfunction may develop before
overt atrial enlargement becomes apparent. In this context,
left atrial strain analysis has emerged as a promising tool
for detecting early atrial dysfunction and estimating the
severity of atrial remodeling. (28) (29) Furthermore, three-
dimensional echocardiography offers improved volumetric
assessment. In addition, left atrial ejection fraction (LAEF) was
considered a valuable indicator of global atrial mechanical
performance. (30)

Cardiac Magnetic Resonance Imaging

Cardiac magnetic resonance imaging has become an
increasingly important modality in the assessment
of atrial cardiomyopathy owing to its unique ability
to characterize myocardial tissue. In particular, late
gadolinium enhancement imaging enables the
detection and quantification of atrial fibrosis, which
represents a central component of atrial fibrosis.

Beyond fibrosis assessment, cardiac magnetic resonance
provides comprehensive information regarding atrial anatomy,
chamber remodeling, and functional impairment. However,
technical challenges remain due to the thin atrial wall. (31)

Biomarkers and Emerging Diagnostic Tools

Circulating biomarkers provide complementary information
regarding atrial remodeling and may assist in risk stratification.
Among them, B-type natriuretic peptide (BNP) and N-terminal
pro-B-type natriuretic peptide (NT-proBNP) reflect myocardial
stretch and have been associated with atrial dysfunction and
incident atrial fibrillation. Other biomarkers related to fibrosis
and inflammation, such as galectin-3 and C-reactive protein
(CRP), may provide additional insights into the underlying
remodeling process. Although no biomarker is currently specific
for atrial cardiomyopathy, their integration with imaging
and electrophysiological data may contribute to a more
comprehensive assessment of the atrial substrate. (32) (33)

Emerging technologies, including electroanatomical mapping
and artificial intelligence-based algorithms, are expected to
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further refine the characterization of atrial remodeling and
facilitate earlier detection of atrial disease.

Toward an Integrated Diagnostic Framework

The diagnosis of atrial cardiomyopathy should not rely
on isolated abnormalities but rather on the integration of
electrical, mechanical, structural, and biological information.
Such a multidimensional approach reflects the complex
nature of atrial remodeling and allows a more accurate
characterization of disease severity.

Future diagnostic algorithms  will likely ~ combine
electrocardiographic markers, advanced echocardiographic
parameters, cardiac magnetic resonance findings, rhythm-
monitoring data, and circulating biomarkers to establish a
comprehensive assessment of atrial health and to identify
patients at increased risk of atrial fibrillation, stroke, heart
failure, and atrial failure.

CLINICAL IMPLICATIONS OF ATRIAL CARDIOMYOPATHY

The clinical significance of atrial cardiomyopathy extends
far beyond the development of atrial fibrillation. Growing
evidence indicates that atrial remodeling itself may
contribute to a wide spectrum of adverse cardiovascular
outcomes, including thromboembolic events, progression
of heart failure, and increased mortality. As a result,
atrial cardiomyopathy is now recognized not only as an
arrhythmogenic substrate but also as a clinically relevant
disease entity with important diagnostic, prognostic, and
therapeutic implications.

Atrial Fibrillation: Cause, Consequence, or Both?

Atrial fibrillation represents the most common clinical
manifestation of atrial cardiomyopathy. Structural remodeling,
fibrosis, fibro-fatty infiltration, and electrical conduction
abnormalities create a vulnerable substrate that promotes AF
initiation and maintenance. Conversely, AF itself contributes
to progressive atrial remodeling through electrical, structural,
and mechanical alterations, giving rise to the well-established
concept that “AF begets AF".

This bidirectional relationship makes it difficult to determine
whether atrial fibrillation is the cause or the consequence
of atrial disease. Current evidence suggests that AF should
be viewed as one manifestation of an underlying atrial
cardiomyopathic process rather than an isolated arrhythmia.
Consequently, the identification of atrial cardiomyopathy
may allow earlier recognition of patients at risk of developing
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AF before the occurrence of clinically overt arrhythmias.
Stroke and Thromboembolism

One of the most significant advances in the understanding of
atrial cardiomyopathy has been the recognition of its direct
association with thromboembolic events, independent of
documented atrial fibrillation. Traditionally, atrial fibrillation
was considered the primary mechanism responsible for
cardioembolic stroke. However, accumulating evidence
suggests that the underlying atrial substrate may itself
contribute to thrombus formation and systemic embolism,
even in patients who remain in sinus rhythm.

This concept emerged from several observations. First,
many patients experience ischemic stroke without prior
documentation of atrial fibrillation despite prolonged rhythm
monitoring. Second, markers of atrial remodeling, including left
atrial enlargement, atrial fibrosis, impaired atrial function, and
abnormal electrocardiographic parameters, have consistently
been associated with an increased risk of stroke independently
of AF. These findings suggest that atrial cardiomyopathy
may represent the true pathological substrate linking atrial
dysfunction to thromboembolic events. (34) (35)

The mechanisms underlying this association are multifactorial
and can be interpreted through the framework of Virchow's
triad. Mechanical dysfunction of the left atrium and left
atrial appendage promotes blood stasis, particularly in
advanced stages of atrial remodeling. Structural alterations,
including fibrosis and endothelial injury, contribute to
local thrombogenicity, while systemic inflammation and
neurohormonal activation may favor a procoagulant state.
Together, these abnormalities create a prothrombotic atrial
environment capable of promoting thrombus formation
independently of overt arrhythmia. (5)

The concept of atrial cardiopathy has further reinforced
this paradigm. Originally introduced in the field of stroke
medicine, atrial cardiopathy refers to the presence of
structural, functional, or electrophysiological atrial
abnormalities associated with thromboembolic risk in the
absence of documented atrial fibrillation. This concept
provides a potential explanation for a proportion of embolic
strokes of undetermined source (ESUS), in which an abnormal
atrial substrate may represent the underlying mechanism
despite the absence of detectable AF. (36) (37)

These observations have important clinical implications.
They challenge the traditional AF-centered model of stroke
prevention and suggest that assessment of atrial health may
be as important as arrhythmia detection. Consequently,
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multimodality evaluation of atrial remodeling has emerged
as a promising strategy for identifying patients at increased
thromboembolic risk and refining future approaches to
stroke prevention.

Heart Failure and Atrial Failure

The relationship between atrial cardiomyopathy and heart
failure is complex and bidirectional. While chronic pressure
and volume overload associated with heart failure promote
atrial remodeling, increasing evidence suggests that atrial
dysfunction itself may contribute to the development and
progression of heart failure.

The left atrium plays a crucial role in maintaining
cardiovascular performance through its reservoir, conduit,
and booster-pump functions. Progressive atrial remodeling
impairs these physiological functions, leading to reduced
ventricular filling, increased filling pressures, pulmonary
congestion, and exercise intolerance. (38) (39)

This interaction appears particularly relevant in patients with
heart failure with preserved ejection fraction (HFpEF), in whom
left atrial dysfunction is frequently observed even before the
onset of overtatrial fibrillation. Structural remodeling, fibrosis,and
impaired atrial compliance contribute to elevated left ventricular
filling pressures and worsening symptoms. In this setting, atrial
dysfunction has emerged as an important determinant of
exercise capacity, hospitalization risk, and prognosis. (6)

ATRIAL CARDIOMYOPATHY IN SPECIFIC CARDIOMYOPATHIES
Cardiac Amyloidosis

Cardiac amyloidosis represents a paradigmatic model of atrial
cardiomyopathy, as amyloid infiltration directly affects the
atrial myocardium, leading to severe structural and mechanical
dysfunction. Atrial impairment may occur even in the absence
of atrial fibrillation and has been associated with an increased
risk of thromboembolic events. In this setting, left atrial strain
has emerged as a valuable marker of atrial involvement and
prognosis, being associated with atrial fibrillation, stroke, heart
failure progression, and mortality. (40)

Hypertrophic Cardiomyopathy

Inhypertrophiccardiomyopathy, chronicdiastolicdysfunction
and elevated filling pressures promote progressive atrial
remodeling characterized by atrial enlargement, fibrosis, and
mechanical dysfunction. These alterations contribute to the
development of atrial fibrillation and adverse cardiovascular
outcomes. Importantly, impaired atrial function, particularly



reduced left atrial strain, may be detected before the onset
of overt arrhythmias and severe cardio-embolic events (41)

CONCLUSION

Atrial cardiomyopathy has evolved from a largely
histopathological concept to a clinically relevant syndrome
encompassing electrical, structural, mechanical, and
biological abnormalities of the atria. Increasing evidence
indicates that atrial remodeling is not merely a consequence
of atrial fibrillation but rather a distinct disease process that
may precedearrhythmiaonsetandindependently contribute
to stroke, heart failure, and adverse cardiovascular outcomes.
The growing recognition of atrial cardiomyopathy has led
to a paradigm shift from an arrhythmia-centered approach
toward a substrate-based understanding of atrial disease.
In this context, multimodality assessment integrating
electrocardiography, cardiac imaging, rhythm monitoring,
and biomarkers has become essential for the comprehensive
evaluation of the atrial substrate and for identifying patients
at risk of disease progression and complications
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