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Abstract

Background: Ischemic stroke (IS) remains one of the leading causes of disa-
bility and mortality worldwide. Atrial fibrillation (AF) is a major cardioem-
bolic risk factor, particularly in older adults, in whom stroke often occurs on
a background of frailty and multiple comorbidities. However, data focusing
on the specific clinical and prognostic features of AF-related ischemic stroke
in geriatric populations remains limited. Objective: To describe the clinical,
radiological, and functional characteristics of ischemic stroke related to atrial
fibrillation in patients aged 65 years and older, and to compare outcomes be-
tween patients with and without atrial cardiomyopathy. Methods: We con-
ducted a retrospective observational study in the Neurology Department of
CHU Ibn Rochd (Casablanca, Morocco) between January 2024 and June 2025.
Patients aged > 65 years with confirmed cardioembolic ischemic stroke due to
AF were included. Patients were classified according to comorbidities (isolated
AF, AF + hypertension, AF + hypertension + structural heart disease) and ac-
cording to the presence of atrial cardiomyopathy (left atrial dilation and/or
fibrosis). Clinical severity (NIHSS), nutritional status (MNA), frailty (Clinical
Frailty Scale), functional autonomy (Katz ADL), and disability (modified Ran-
kin Scale, mRS) were analyzed. Statistical analysis used Chi-square and
ANOVA tests. Results: A total of 250 patients were included (mean NIHSS:
13.5). Stroke severity increased significantly with age and number of comor-
bidities. Atrial cardiomyopathy was present in 32% of patients and was asso-
ciated with higher NIHSS scores (15 vs 12), more extensive ischemic lesions
on imaging, and increased mortality. At 3 months, patients with atrial cardio-
myopathy had worse functional outcomes (mean mRS 4.1 vs 3.2). Persistent
dependency was observed in 59% of cases, and malnutrition affected 68% of
patients. Conclusion: In elderly patients, ischemic stroke related to atrial fi-
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brillation is strongly influenced by frailty and comorbidities. Atrial cardiomy-
opathy emerges as a key marker of severity and poor prognosis. Its identifica-
tion may help refine risk stratification and optimize management strategies in
this vulnerable population.
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1. Introduction

Ischemic stroke remains one of the leading causes of mortality and long-term dis-
ability worldwide and represents a major public health challenge, particularly in
aging populations [1]. Despite significant advances in acute stroke management,
including reperfusion therapies and optimized stroke unit care, a substantial pro-
portion of survivors experience persistent disability, loss of autonomy, and re-
duced quality of life [1] [2]. These consequences are especially pronounced in el-
derly patients, who constitute the fastest growing segment of the stroke popula-
tion.

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia and
a well-established risk factor for ischemic stroke [2] [3]. Its prevalence increases
markedly with age, affecting up to 10% of individuals over 80 years old [3]. Epi-
demiological studies have consistently shown that AF-related strokes are more
severe, associated with larger infarct volumes, higher mortality, and poorer func-
tional outcomes compared to other ischemic stroke subtypes [4] [5]. Conse-
quently, AF represents the leading cause of cardioembolic stroke in elderly popu-
lations.

In older adults, ischemic stroke rarely occurs as an isolated event. Instead, it
often develops in a complex clinical context characterized by multimorbidity,
polypharmacy, frailty, and reduced physiological reserve [6] [7]. Frailty has
emerged as a powerful predictor of adverse outcomes after stroke, independently
of chronological age, and is associated with increased mortality, prolonged hospi-
talization, and persistent dependency [6] [7]. In addition, malnutrition is highly
prevalent among elderly stroke patients and has been independently associated
with poor neurological recovery, increased complications, and unfavorable func-
tional outcomes [8].

Beyond the presence of atrial fibrillation itself, increasing attention has been
paid to the concept of atrial cardiomyopathy, which encompasses structural, ar-
chitectural, and functional abnormalities of the atrial myocardium, including
atrial dilation, fibrosis, and impaired contractility [9] [10]. These atrial changes
may promote thromboembolism independently of AF, suggesting that AF may

represent a clinical manifestation of a broader atrial disease process rather than
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the sole driver of stroke risk [10] [11]. This concept challenges traditional risk
stratification models and may be particularly relevant in elderly patients, in whom
atrial remodeling is common.

However, data on the clinical and prognostic impact of atrial cardiomyopathy
in elderly patients with AF-related ischemic stroke remain limited, particularly in

real-world cohorts from low- and middle-income countries.

2. Aim

The present study aims to describe the clinical, radiological, and functional char-
acteristics of ischemic stroke related to atrial fibrillation in patients aged 65 years
and older, and to assess the impact of atrial cardiomyopathy on stroke severity

and functional outcome.

3. Methods
3.1. Study Design and Population

We conducted a retrospective, observational, descriptive and analytical study in
the Neurology Department of CHU Ibn Rochd, Casablanca, Morocco, between
January 2024 and June 2025.

Patients were eligible if they met the following criteria:
* Age > 65 years;
* Acute ischemic stroke confirmed by brain imaging (CT and/or MRI);
¢ Cardioembolic etiology related to documented atrial fibrillation.

Patients with intracerebral hemorrhage, transient ischemic attack, or ischemic
stroke due to other major etiologies (large-artery atherosclerosis, small-vessel dis-

ease, arterial dissection, or vasculitis) were excluded.

3.2. Clinical and Geriatric Assessment

Stroke severity at admission was assessed using the National Institutes of Health
Stroke Scale (NIHSS). Functional outcome was evaluated using the modified Ran-
kin Scale (mRS) at 3 months.
Geriatric assessment included:
* Autonomy: Katz Activities of Daily Living (ADL);
* Frailty: Clinical Frailty Scale (CFS);
¢ Nutritional status: Mini Nutritional Assessment (MNA);
* Dependency level: GIR score.
Patients were classified according to comorbidities (isolated AF, AF + hyper-

tension, AF + hypertension + structural heart disease).

3.3. Assessment of Atrial Cardiomyopathy

Atrial cardiomyopathy was defined by the presence of left atrial dilation and/or
atrial fibrosis on transthoracic echocardiography, in accordance with current con-

sensus definitions (9).
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3.4. Statistical Analysis

Quantitative variables were expressed as mean +* standard deviation and com-
pared using ANOVA. Qualitative variables were expressed as percentages and
compared using the chi-square test. A p-value < 0.05 was considered statistically

significant.

4. Results

A total of 250 patients were included. The mean age was 74.6 * 6.8 years, and 58%
were female. The mean NIHSS score at admission was 13.5, indicating moderate
to severe strokes.

Stroke severity increased significantly with advancing age, with the highest
NIHSS scores observed in patients aged 80 years and older (Figure 1). Atrial car-
diomyopathy was identified in 32% of patients and was associated with higher

NIHSS scores, larger ischemic lesions, and increased in-hospital mortality.

Stroke severity according to age
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Figure 1. Stroke severity according to age.

At 3 months, functional outcomes were markedly worse in patients with atrial
cardiomyopathy, with a higher proportion of severe disability or death compared
to patients without atrial cardiomyopathy (Figure 2). Persistent dependency was
observed in 59% of patients, and malnutrition affected 68% of the cohort.

Functional outcome at 3 months by atrial cardiomyopathy
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Figure 2. Functional outcome at 3 months by atrial cardiomyopathy.
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Frailty and malnutrition were strongly associated with unfavorable functional

outcomes.

5. Discussion

This study highlights the high burden and severity of ischemic stroke related to
atrial fibrillation in elderly patients. Consistent with previous reports, AF-related
strokes in our cohort were associated with high initial severity and poor functional
outcomes [4] [5] [12]. The progressive increase in stroke severity with age under-
scores the vulnerability of very old patients and the cumulative impact of comor-
bidities and frailty [6] [7].

A major finding of our study is the strong association between atrial cardiomy-
opathy and poor neurological and functional outcomes. Patients with atrial car-
diomyopathy experienced more severe strokes and worse recovery, supporting the
hypothesis that atrial remodeling plays a central role in thromboembolic risk be-
yond the presence of AF itself [9]-[11]. This may explain why some patients with
apparently well-controlled or paroxysmal AF still experience severe ischemic
strokes.

The high prevalence of frailty and malnutrition further emphasizes the im-
portance of comprehensive geriatric assessment in stroke care. These factors are
often underrecognized but have a profound impact on recovery and long-term

outcomes [6]-[8].

6. Conclusion

Ischemic stroke related to atrial fibrillation in elderly patients is characterized by
high severity, frequent dependency, and poor functional outcomes. Atrial cardio-
myopathy appears to be a key marker of stroke severity and prognosis. Its system-
atic assessment, combined with geriatric evaluation, may improve risk stratifica-
tion and guide individualized management strategies in this vulnerable popula-

tion.
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