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Cryptogenic stroke as a working diagnosis:

Check for
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the need for an early and comprehensive

diagnostic work-up
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In the Nordic Atrial Fibrillation and Stroke (NOR-FIB) study, the causes of ischemic stroke were identified in 43%
of cryptogenic stroke patients monitored with implantable cardiac monitor (ICM), but one-third of these patients
had non-cardioembolic causes. These results suggest the need for an early and comprehensive diagnostic work-up
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The recent European Stroke Organisation (ESO) guide-
lines [1] recommend early and prolonged electrocar-
diogram (ECG) monitoring with an implantable cardiac
monitor (ICM) following an ischemic stroke or transient
ischaemic attack (TTA) of undetermined origin to identify
subclinical atrial fibrillation (AF). Detecting subclinical
AF in cryptogenic stroke (CS) can be particularly useful,
as it results in an increased rate of anticoagulation initi-
ated and may reduce the risk of stroke recurrence [2]. The
Nordic Atrial Fibrillation and Stroke (NOR-FIB) study by
Ratajczak-Tretel et al., recently aimed to detect and quan-
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tify underlying AF in patients with CS or TIA using ICM,
to optimise secondary prevention, and to test the feasibil-
ity of ICM usage for stroke physicians. The results of this
study confirmed the relevance of prolonged cardiac moni-
toring in CS, showing paroxysmal AF in 28.6% of patients
(detected early in 86.5% of patients after ICM insertion)
with anticoagulants usage in 97.3% of AF patients at
12-month follow-up [3].

In BMC Neurology, the same authors provide new
results from their prospective, multicentre, interna-
tional, observational, real-life study [4]. They show that
the causes of ischemic stroke were identified in 43% of
CS patients monitored with ICM, but, surprisingly, one-
third of these patients had non-cardioembolic causes,
including large-artery atherosclerosis, small vessel dis-
ease and hypercoagulable states.

These data raise relevant issues surrounding the need
for an early and comprehensive diagnostic work-up
to avoid unnecessary and costly monitoring with ICM
that in specific cases could also be of uncertain clinical
relevance.

In recent years, previous studies [5, 6] showed
the higher prevalence of non-stenotic but high-risk
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atherosclerotic plaques ipsilateral to acute brain infarc-
tion compared to the contralateral, infarct-free side
among patients with CS, suggesting the need to reclassify
the etiology of up to 15% of strokes [6]. Specifically, in
CS, new advancements in vessel wall magnetic resonance
imaging (MRI) could provide more details about athero-
sclerotic plaques beyond the degree of luminal stenosis.
Allowing careful characterization of plaque components
and identifying potential imaging markers of vulner-
able plaques, such as intraplaque haemorrhage, lipid rich
necrotic core, and thin or ruptured fibrous caps, would
enable identification of culprit plaques [7].

Furthermore, the role of neuroimaging is crucial to
exclude small vessel disease before starting cardiac moni-
toring, and, in specific cases, MRI can be a more reliable
diagnostic method than a brain computed tomography
(CT) scan [8]. For example, a recent study [9] in patients
with stroke attributed to large- or small-vessel disease
found that monitoring with an ICM detected significantly
more AF events over 12 months. However, it is not clear
whether identifying AF in these patients could be consid-
ered as a pathogenic, underlying mechanism related to
the initial stroke.

The ESO guidelines [1] also highlighted the limited pre-
dictive value of some potential blood, echocardiographic,
and ECG biomarkers, and suggested avoiding their use
for excluding patients from long-term ECG monitor-
ing. Pre-selection of CS patients with the highest prob-
ability of AF could improve the efficiency of monitoring
in countries where the healthcare system cannot afford
ICM for all CS patients.

Some clinical scores (e.g., HAVOC, Brown ESUS-AF,
C2HEST) used together with specific ECG and echocar-
diographic markers (P wave dispersion, PTFV1, P wave
axis, atrial size) are suggested to be useful tools and less
expensive alternatives to better guide the diagnostic pro-
cess [10, 11], and can enable identification of the subset
of patients at higher risk of AF. In particular, a HAVOC
score>4 points can predict higher yield of AF detec-
tion among CS patients [12], while a C2HEST score>4
can predict incident of AF in poststroke patients [13].
In contrast, the Brown ESUS-AF score is based on both
age and left atrial enlargement, and scores>2 can help
identify CS patients with high risk of occult AF [14]. Fur-
thermore, some ECG markers, such as P wave terminal
force in V1>5000pV-ms [15, 16], P wave dispersion>40
ms, and an abnormal P wave axis [17, 18], could help to
identify CS patients with specific phenotypes associated
with atrial cardiopathy. Not only is atrial cardiopathy
often the substrate favoring the occurrence of AF, but it is
also the possible independent cause of cardioembolism,
therefore directly increasing the risk of atrial thrombo-
sis [19]. However, the prognostic utility of these mark-
ers is still unclear and should be prospectively assessed
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with AF detection and recurrent stroke as outcomes [20].
Furthermore, additional work is needed to standardize
measurement of ECG markers, confirm their reliability
and predictive value, and define the risk-benefit ratio of
specific interventions in high-risk individuals [21]. For
these reasons, we cannot yet consider these parameters
reliable and robust. In addition, further studies should
also include the efficacy of a multimodal approach com-
bining clinical factors, electrocardiography, and biologi-
cal markers to select CS patients for prolonged cardiac
rhythm monitoring.

Currently, it could be advisable to perform a com-
plete diagnostic work-up, including more advanced
investigations to identify non-cardioembolic causes
(e.g., non-stenotic atherosclerosis, small vessel diseases,
hypercoagulable states, occult neoplasms) in patients
with negative markers of atrial cardiopathy, before initia-
tion of prolonged cardiac monitoring with an ICM.
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