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Opinion statement

The evaluation of the stroke and transient ischemic attack (TIA) patient has been historically
predominated by the initial evaluation in the hospital setting. As the etiology of stroke has
eluded us in approximately one third of all acute events, the medical community has been
eager to seek the answer to this mystery. In recent years, we have seen an explosion of
innovations and trends allowing for a more detailed post stroke assessment strategy aimed at
the identification of occult atrial fibrillation as the etiologic cause for the cryptogenic event.
This has been achieved through the evolution and aggressive application and study of
prolonged and advanced cardiac monitoring. This review is aimed to clarify and elucidate
the standard and novel cardiac monitoring methods that have become available for use by the
medical community and expected in the higher level care of cryptogenic stroke and TIA
patients. These cardiac monitoring methods and devices are as heterogeneous as our patient
population and have their own advantages and disadvantages. Many factors may be taken into
consideration in choosing the appropriate cardiac monitoring method and are highlighted for
consideration in this review. With a judicious approach to investigating the cryptogenic stroke
population, and applying a wealth of novel treatment options, we may move forward into a
new era of stroke prevention.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11940-016-0400-y&domain=pdf


Introduction

Cryptogenic stroke and its association with occult atrial
fibrillation (AF) have experienced a wealth of attention
in recent years. Much of this revival of interest in detect-
ing AF stems from advancements in cardiac monitoring
in the post-stroke period. These advancements have
shown increasing levels of occult AF detection and have
been paired with various innovations in both medical
and procedural approaches to AF-related stroke risk re-
duction. Currently, there are numerous types and brands
of monitoring devices available with improvements on
existing designs and new products introduced annually.
While we will not discuss specific brands in detail, it is
important to consider the capabilities and limitations of
each device and different monitoring methods to ensure
that the appropriate medium is selected in the search for
AF detection.

As it stands, regulatory standards for post-stroke
cardiac monitoring have only recently appeared in
guidelines. While recommendations have supported
prolonged monitoring, they have remained nonspe-
cific [1••, 2••], and our experience is that insur-
ance companies have been inconsistent in their
approval of certain methods of monitoring. In
2014, shortly after the low level evidence recom-
mendations were published, two randomized con-
trolled trials (RCTs) demonstrated benefit of
prolonged monitoring, thereby providing level 1
evidence for this approach [3•, 4•]. Despite this,
there are still many variables to consider and the
growing number of options available will only in-
crease the complexity of decision making, empha-
sizing the need for clearer regulatory guidance.

Electrocardiography and inpatient telemetry

Current recommendations call for a 12 lead electrocardiography (ECG) at baseline
and at least 24 h of ECGmonitoring for patients with acute stroke or TIA [5]. These
recommendations represent a bare minimum for cardiac monitoring in the acute
stroke setting and do offer some diagnostic utility. A meta-analysis on cardiac
monitoring after stroke reported that admission ECG detected 7.7 % of AF in
patients without a known history of AF in 11 studies [6]. This report also sum-
marized nine studies reporting a 5.6 % detection rate with the use of serial ECGs
while inpatient, and five studies reporting a 7 % detection rate with continuous
ECGmonitoringwhile inpatient. Therewas also a 4.1%detection rate for inpatient
telemetry in 6 studies and 4.5 % detection rate with the use of inpatient Holter
monitoring in 16 studies [6].

These results highlight the first opportunities for detecting and subsequently
diagnosing occult AF and may offer some additional insight into the risk of future
development or discovery of paroxysmal AF even if AF is not captured during this
initial monitoring phase. Considering the various capabilities of acute inpatient
monitoring in facilities across the world, it is important to consider that any one of
these strategies may be of significant value if applied judiciously. A center with
limited resources may not have inpatient telemetry and, however, may arrange for
a Holter monitoring service or at least serial ECGs to ensure that the prospect of
capturing occult AF is not missed. The 12 lead ECG could be considered the most
accurate method of confirming AF but is not feasible to be run continuously in
most cases; therefore, the use of one or two-channel telemetry to detect potential AF
episodes in real time provides a sufficient cause for repeating a 12 lead ECG to
reliably confirm the arrhythmia. Holter monitoring does not currently allow for
real-time triggering of a potential arrhythmia but has some potential for gathering
other information like premature atrial complexes (PACs) and deviations in heart
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rate. In the acute monitored setting, pieces of gathered information—PACs, de-
mographic, and echocardiographic features—are sometimes overlooked but can
aid in stratifying patients into low- or high-risk candidates for detection of parox-
ysmal AF with subsequent cardiac monitoring. All centers caring for acute stroke
patients should have an internally delineated protocol for the screening and/or
monitoring of cardiac arrhythmias in the in-hospital phase of their evaluation.

Holter monitoring

The BHolter^ monitor (HM) was first described by Norman J. Holter in 1961 and
included a backpack ECG device weighing 75 lbs [7]. Prior to the plethora of
recently developed extended duration monitors, HMs had been the first-line
monitoring device for patients at risk of AF after stroke of suspected cardioembolic
etiology. Regarding AF detection reported with the use of the Holter monitoring
strategy in the ambulatory setting, there was an average AF detection rate of 10.7%
in 13 studies [6]. However, significant variability in the results was also seen, with
as low as 1.7%over 7 days in one study [8] and as high as 42% in anotherwhere it
also showed a higher AF detection rate than ECG (11 vs 42 %) [9]. In two
randomized controlled trials, 24-h Holter monitoring was used as the Bbare
minimum^ monitoring standard for comparison against the more prolonged
monitoring strategies and was shown to have significantly lower yield than those
strategies (3.2 vs 16.1 % at 90 days and 1.4 vs 8.9 % at 6 months) [3•, 4•]. Other
studies have utilized the presence of PACs and atrial runs recorded on Holter
monitoring as quantifying features to determine the associated risk of AF detection
withmore prolongedmonitoringmethods, and in some cases, directly with risk of
stroke [10–15].

Due to a finite storage capacity, an HM evaluation is typically limited to 24–
48 h, although several newer renditions are capable of up to 7–14 days of
monitoring. There are numerous types and brands of HMs, each with their own
specifications, lead arrangements, and accuracy of arrhythmia detection. Tradi-
tionally,HMshavemultiple leads andproducemultichannel tracings, a design that
maximizes quality at the expense of reduced convenience. Some of the newest
versions of Holter-like monitors are utilizing a compact or Bpatch^ design that can
provide single channel data for up to 14dayswithout the need forwire based leads,
thereby maximizing convenience and relative monitoring duration (Fig. 1). This
convenience comes with an unclear effect on tracing quality as the placement of
leads become invariably closer together; however, one study suggested very good
reliability of the patch device when simultaneously compared to a 3-channel
Holter [16]. Holter devices generally are capable to completely store the informa-
tion captured and permit review and analysis at a later time. This usually occurs
after being returned to the office or mailed back to the service provider, although
directly uploading the data from one’s home computer or interfacing with one’s
smartphone are other innovative options that are likely to be available on some of
the newer and compact models. Holter Monitors, depending on device specifica-
tions, may provide single channel or multichannel data and are also typically able
to quantify the number of PACs or supraventricular ectopic beats, which may be
utilized in risk stratification for further monitoring. Additionally, they are more
accessible and cost-effective. The main drawbacks of HMs remain the limited
duration of monitoring and lack of real-time reporting of results.
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External loop recorders and mobile cardiac telemetry

External loop recorders (ELR) or event monitors (EM) were the next devices to
arrive on the scene and afforded the ability to capture discrete or rare events that
might not be detected during the brief time period anHM could be worn. These
surface monitors began predominantly as symptom triggered devices depen-
dent on the patient to identify an abnormal symptom such as a palpitation or
syncopal spell. They have since evolved and now frequently utilize AF detection
algorithms in order to automatically detect asymptomatic arrhythmias, an
essential feature for our purpose of AF detection as most AF episodes are
asymptomatic [17]. Typically, like HMs, these devices must be analyzed after
return of the device butmay be less expensive than other services like outpatient
telemetry or implantable monitors. ELRs generally have limited memory ca-
pacity and may overwrite older tracings if too many events occur prior to
uploading of the data. The most notable study employing an ELR was the
randomized controlled trial EMBRACE, which showed a 16.1 % AF detection
rate against 24-h Holter monitoring [3•]. A meta-analysis of ELR studies re-
ported a similar overall rate of 16.2 % AF detection [6].

Mobile cardiac outpatient telemetry (MCOT) was first studied for occult AF
detection in cryptogenic stroke by Tayal et al. in 2008 where they reported a
23.2% overall AF detection rate with 21 days of monitoring [18]. MCOT differs
from ELR in that it transmits two-channel ECG tracings wirelessly to the
monitoring center for additional verification, review, and real-time reporting to
the ordering physician (Fig. 2). This allows the physician to act on the findings
promptly, prior to completion of the monitoring period. One of the most
commonly utilized MCOT devices in the USA has reported 100 % sensitivity
and positive predictive value, as compared to a standardMassachusetts Institute
of Technology-Beth Israel Hospital (MIT-BIH) arrhythmia database. This device
employs an AF detection algorithm, including P-wave sensing and QRS mor-
phology analysis, along with the more standard rate and R-R interval variability
analysis. In the meta-analysis by Sposato et al., an overall 15.3 % detection rate
was reported forMCOTwith the largest study of 156 patients reporting a 17.3%

Fig. 1. Compact cardiac monitoring devices. BCompact^ 14-day holter monitor (left) and 14-day BPatch^ monitor (right). Images
courtesy of Biotelemetry Inc. and iRhythm Technologies Inc., respectively.
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detection rate [6, 19]. Similar to most of the other external monitoring devices,
MCOT is able to detect brief episodes of 30 s or longer reliably but may also
report episodes lasting G30 s, a finding that has been frequently reported in
these studies [18–20]. The detection of AF G30 s has led to considerable debate
regarding the significance and preferred treatment for such episodes [21].

ELRs and MCOT offer similar durations of monitoring and have been
studied with good detection of occult AF within a relatively short duration of
monitoring (G30 days). Like most devices within a single category of monitor-
ing, there is the potential for significant differences between two monitoring
strategies, which is also true for ELR and MCOT. ELRs do not usually offer real-
time reporting, whichmay result in a delay in diagnosis; however, it is offered at
an overall cost savings and may be approved by some insurance companies,
where MCOT is not. MCOT, on the other hand, arguably has a more rigorous
evaluation and reporting process, along with having one of the few randomized
comparative studies showing a reported advantage over ELR for clinically
significant arrhythmia detection (41 vs 15%, pG0.001) [22]. At the time of this
study, many ELRs did not have automated AF detection algorithms, and al-
though there was still better detection with MCOT than those ELRs that had AF
detection algorithms, it is possible that the AF algorithms have become more
advanced since that time.

Implantable loop recorders

Implantable loop recorders (ILRs) represent the newest iteration of devices
utilized to detect occult aberrant heart rhythms, including AF (Fig. 3). In
contrast to external cardiac monitors (ECMs), such as HMs, ELRs, and MCOT,
ILRs are arguably less hampered by patient compliance and can monitor for
considerably longer periods of time [23, 24]. The randomized trial CRYSTAL AF
[4•] reported a 6-month detection rate of 8.9 % and a 1-year detection rate of

Fig. 2. Outpatient cardiac telemetry. Mobile cardiac outpatient telemetry, courtesy of Biotelemetry Inc.
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12.4 % of AF in patients with cryptogenic stroke or TIA, which improved to
30 % after 3 years of protracted monitoring. Notably, the device in this study
does not detect AF episodes less than 2min in duration due to its method of AF
detection [4•]. Another study randomized post-AF ablation patients to either a
Permanent Pacemaker (PPM) Holter or an ILR for detection of AF events. They
found that 26 % of ECGs were uninterpretable in the ILR group, and the
sensitivity and specificity were reduced for ILR as compared to PPM Holter (79
vs 100 % and 66 vs 98 %, respectively, pG0.001), while another study found
similar sensitivity issues with the ILR [25, 26]. In addition to the reported
sensitivity and specificity issue, ILRs also carry a substantially higher cost than
ECMs; however, the significantly prolonged duration ofmonitoring afforded by
ILRs (up to 36 months) allows for a potentially higher likelihood of capturing
rare events and arrhythmias over time. In a meta-analysis of ILR studies, these
devices detected AF by the primary endpoint at an overall rate of 16.9 % in
seven studies, although it has been reported to detect as high as 33.3% at 1 year
in a study that applied a risk stratification process [6, 10].

Regarding price, it is estimated that an ILR device costs about $4000–$5000
(€3640–€4554) with additional charges for implantation, explantation, and
monitoring thereby raising the total price to about $7400 (€6740). Plans for a
study to confirm the safety of in-office implantation instead of the current
process of in-hospital implantation in a surgical suite may reduce the total cost
by an estimated $727–$857 (€662–€781) if in-office implantation is ap-
proved [27–29]. While ILRs occasionally need to be prematurely removed due
to skin reaction, infection, or discomfort reasons, they carry a low risk of
significant complications and implantation remains a minimally invasive pro-
cedure [23, 26, 30].

ILRs have been employed in patients with unexplained recurrent syncope
with such a high level of success that the European Heart Rhythm Association
(EHRA) has given Class I recommendations for its use in patients with recurrent
syncope of undetermined etiology [23, 30–32]. These patients are choice can-
didates for extended monitoring as their symptoms occur sporadically and
without warning, which may be analogous to patients with rare paroxysmal
and/or asymptomatic AF, assuming an arrhythmia duration of greater than
2 min. Given the large morbidity and mortality that result from patients who
suffer a stroke, especially from a cryptogenic etiology, determining the cause
and ultimately preventing recurrent strokes are of the highest priority for most
neurologists. The capability of a long-term monitoring option is quite valuable
to detect these occult and asymptomatic AF episodes, in particular if other

Fig. 3. Implantable loop recorder. Insertable cardiac monitor and upload monitor. Reproduced with permission of Medtronic, Inc.
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methods of cardiac monitoring have failed to detect AF [4•, 31, 33]. To balance
its limitations, it would be desirable for future derivations of ILRs to be more
cost effective, to have more reliable AF detection capabilities per unit time, and
to havemore regulatory guidance directing its use due to its invasive nature and
higher cost.

Risk stratification

With recent heightened focus onmonitoring of patients with cryptogenic stroke
or TIA, along with guidelines beginning to recommend routinemonitoring, the
potential for a significant expenditure of medical dollars toward cardiac mon-
itoring is a real concern. It is prudent for physicians to consider the pretest
probability of cardiac monitoring detecting AF and consider the depths to
which they plan to investigate that possibility. Over the years, the cardiology
and stroke communities have uncovered a wealth of data regarding predictive
risk factors for detection of AF, and wemay be able to apply this information to
stratify our use of resources more wisely, especially when cost is a concern. A
recent study using a risk stratification scheme was able to show a nearly 3-fold
increased yield of detection over a comparable study with the same device (33.3
vs 12.4 % at 12 months) [4•, 10].

Several factors are known to increase the risk of AF development, and many
of these have been noted in the cryptogenic stroke population (Table 1).
Increasing age, female gender, hypertension, diabetes, obesity, obstructive sleep
apnea, mitral valve dysfunction, left atrial dilatation, PACs, reduced left ven-
tricular ejection fraction, prior or current infarcts on imaging, and higher NIHSS
severity are some of the significant associations that have been detected in
various studies [10, 12, 13, 15, 18, 19, 34–40]. Infarct topography or pattern in
acute stroke was previously reported as suggestive of etiology in a 2003 study;
although this finding has been somewhat inconsistent, the finding of multi-
plicity of acute infarcts in one recent study showed a strong correlation (OR
11.1, 95 % CI 2.5–48.5, pG .01), and other studies reported that the increasing
presence of acute or chronic infarcts also increased the risk of AF [19, 34, 38, 41].
PACs are also important and of considerable value when discussing cardiac
monitoring. Several studies have shown that excess PACs or supraventricular
ectopic beats detected on Holter correlated with AF detection on ensuing
monitoring [12, 13, 15, 42]. An additional article found that the chance
occurrence of a PAC on baseline ECG correlated with a 61.9 % rate of detection
(HR 13.7 (2.7–68.6), p=0.001) on subsequent MCOT monitoring [19]. PAC
quantification via 24-h Holter monitoring was used to identify high-risk can-
didates for the 2015 study of Poli et al., again, underlining its importance in the
detection of AF [10]. Utilizing the aforementioned clinical, echocardiographic,
and demographic risks, along with findings on initial electrocardiographic
evaluation, patients could be stratified by level of risk and further diagnostic
modalities could be tailored to the individual patient. A study in 2009 by Suissa
et al. proposed a Score for the Targeting of Atrial Fibrillation (STAF) using the
risk associations collected from 456 consecutive patients with ischemic stroke;
however, the value of this score has been questioned in one study with a
sensitivity and specificity reported at 79 and 74 %, respectively, for predicting
AF [37, 43].
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Table 1. Atrial fibrillation predictive risk factors

Study Monitoring method Risk factors Odds ratio or hazard ratio
(95 % CI) for AF detection

Bernstein
et al. [34]

ICM for 12 months Chronic infarct on brain
imaging:
Any chronic lesion(s) HR 2.84 (1.13–7.15), p=0.02

Territorial HR 2.37 (0.98–5.72), p=0.05

Leukoaraiosis HR 2.94 (1.28–6.71), pG 0.01
Wallmann
et al. [12]

Event-record monitoring for 7 days
at 0, 3, and 6 months

Presence of frequent PAC OR 6.6 (1.6–28.2), p =0.01

Miller et al.
[19]

MCOT for 21 days Female gender HR 6.2 (1.9–19.5), p =0.002

Presence of PACs HR 13.7 (2.7–68.6), p=0.001

Left atrial diameter (increase
by 1 cm)

HR 2.3 (1.1–5.0), p =0.033

Left ventricular ejection
fraction (decrease by
10 cm)

HR 1.8 (1.2–2.7), p =0.008

NIHSS (increase by 1 point;
for stroke patients only)

HR 1.2 (1.1–1.4), p =0.008

Poli et al.
[10]

ICM for 12 months Presence of atrial runs HR 2.7 (1.2–6.7), p =0.023

Left atrial size9 45 mm HR 3.6 (1.6–8.4), p =0.002
Thijs et al.
[35]

ICM for 12 months Age (every decade increase) HR 1.91 (1.31–2.80), p=0.0009

PR interval (every 10 ms
increase)

- On PR interval prolonging
medication

HR 1.17 (1.02–1.35), p=0.02

- Off PR interval prolonging
medication

HR 1.58 (1.32–1.90), pG 0.0001

Kamel et al.
[36]

Pooled analysis from four clinical
trials

Age (every decade increase) HR 1.6 (1.4–1.9), pG 0.005

Female gender HR 1.7 (1.2–2.4), pG 0.005

Congestive heart failure HR 1.9 (1.1–3.4), p =0.02

Absence of hypertension HR 1.6 (1.1–2.2), p =0.01
Tayal et al.
[18]

MCOT for up to 21 days Diabetes mellitus OR 6.15 (1.16–32.73), p =0.033

Suissa et al.
[37]

ECG or Holter monitoring for 24 h Age9 62 years OR 11.8 (5.3–26.0)

NIHSS≥8 OR 3.8 (2.0–7.4)

Left atrial dilation OR 12.3 (5.2–28.9)

Absence of vascular etiology
of stroke

OR 36.2 (15.8–82.6)

Alhadramy
et al. [38]

Holter monitoring for mean 22.6 h Age (every year increase) OR 1.1 (1.0–1.1), pG 0.0001

Number of acute infarcts on
MRI

OR 11.1 (1.4–86.4), p =0.0220

Number of chronic infarcts
on MRI

OR 3.0 (1.7–5.1), pG 0.0001

Acute cortical infarcts on
CT/MRI

OR 5.8 (1.9–17.8), p =0.0023
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Choosing a cardiac monitor device

Without a doubt, choosing the ideal monitoring strategy can become a complex
endeavor if attempting to compare the pros and cons of everymonitoring device at
each phase of evaluation, althoughmany reasonable options and approaches exist.
The process should begin with the evaluation of the patient, including demo-
graphics, stroke characteristics and echocardiographic findings, and then deter-
mining the associated pretest probability of AF presence. All patients should be
evaluated with a 12 lead ECG and at least 24 h of in-patient telemetry or HM,
depending on the availability at each center. Further evaluation for those with
reasonable ongoing suspicion for occult AF should prompt the decision for 7–
14 days of HM, 21–30 days of ELR or MCOT, or commitment to long-term
implantable monitoring. Any of these choices are reasonable as the next step in
evaluation, but several factors should be consideredwhenmaking this choice. If an
evaluation with an HM, ELR, or MCOT is negative, you should be prepared to
decide, along with the patient, if the pretest probability of continued monitoring
with an ILR is likely to produce a treatable diagnosis.

A patient with minimal predictive risk factors and a negative initial evaluation
may not require long-termmonitoringwith an ILR, and the additional expenditure
of health care dollars can be avoidedwithout a significant risk ofmissing occult AF.
Alternatively, a patient with considerable pretest risk and low probability of
compliance with an external monitor might be a reasonable candidate for ILR as
the initial choice. These authors recommend a graded escalation of monitoring
with a fluid consideration of ongoing risk of AF detection at each stage of moni-
toring for most cryptogenic stroke/TIA patients. We also recommend considering
the cost of each type ofmonitoring along with the characteristics and specifications
of any monitoring device—including the AF detection sensitivity and specificity of

Table 1. (Continued)

Study Monitoring method Risk factors Odds ratio or hazard ratio
(95 % CI) for AF detection

Gladstone
et al. [15]

ELR for 30 days Number of premature atrial
beats per 24 n:

AFib detection rate:

G100 7–9 %

100–499 9–24 %

500–999 25–37 %

1000–1499 37–40 %

91500 ∼40 %
Skaarup
et al. [39]

Echocardiography findings Risk factor AF vs non-AF

Left atrial minimal volume
(mL)

30±17 vs 24±10, p =0.035

Left atrial emptying fraction
(%)

45±10 vs 50±10, p =0.004

Adjusted OR and HR are mentioned whenever available
OR odds ratio, HR hazard ratio
p values are mentioned whenever available
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the proposed device—and sharing these considerations with your patient. At this
time, there are minimal quality studies directly comparing the various prolonged
monitoring devices or strategies.

Atrial fibrillation and options for treatment

Over the past few years, the evolution of cardiacmonitoring has coincidedwith the
vast expansionof AF treatment options. Long overduewas an alternative to vitamin
K antagonists (VKA)with the emergence of the novel oral anticoagulants (NOACs).
The RE-LY trialmarked the first RCT to confirm an alternative to VKAwith its direct
thrombin inhibitor and has since been followed by several factor Xa inhibitors,
each of which come with their own specific considerations [44–47]. Some advan-
tages include the lack of required laboratory monitoring as well as a reduction in
intracranial bleeding over VKAs; however, the prerequisite of adequate renal func-
tion and a significantly higher cost are two notable disadvantages [44–47]. Re-
versibility of the anticoagulant effects of the NOACs has been the subject of
consternation for many, although recent publications showing effective reversal
agents will likely stem this concern [48, 49]. Another area of debate has surfaced
surrounding the increasing number of very short paroxysms of AF detected by the
increased amount of cardiac monitoring and has been estimated to account for
more thanhalf of cases detected after stroke or TIA [20].While clearly,more study is
needed to determine the significance and most appropriate treatment strategy for
these short paroxysms of AF, it appears that neurologists are more likely to
anticoagulate cryptogenic stroke or transient ischemic attack patients with AF
episodes G30 s than are cardiologists [21].

For the most part, NOACs have provided another option only to those patients
deemed appropriate for anticoagulant therapy, but not necessarily to those many
patients deemed unable to receive anticoagulant therapy. The only exception was
seen in the AVERROES study, which compared the factor Xa inhibitor to aspirin
alone in patients not suitable for VKA therapy. It revealed that this NOAC was
significantly more effective at preventing stroke and there was no increase in major
bleeding or intracranial hemorrhage, and overall, remained safer than aspirin
therapy [50]. An alternative to anticoagulation exists in the left atrial appendage
occlusiondevice,WATCHMAN, for patients deemedunsuitable or unwilling to take
long-term anticoagulants. Based on the findings of the ASAP, PROTECT AF, and
PREVAIL trials, it has also received the CEmark of approval formarketing in Europe
and approval by the FDA in the USA [51–53]. Another alternative is the LARIAT,
which is a 510-k FDA cleared pericardial and trans-septal left atrial appendage
suturing device aimed at isolating the left atrial appendage and reducing the risk of
cardioembolism [54]. Each of these strategies come with restrictions, caveats, ad-
vantages, and disadvantages, as well as the potential for the unknown complication.
It is therefore crucial to make an informed and patient-tailored decision.

Conclusion

Occult paroxysmal atrial fibrillation detection and treatment have become one
of the most important areas of evaluation in the post-acute stroke period. The
multitude of treatment and diagnostic options available, in conjunction with
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the rapid evolution of cardiac monitoring devices, has allowed for the resur-
gence of interest into the investigation of the cryptogenic stroke patient. The
variability and complexities of these monitoring strategies have created uncer-
tainty in determining the best approach. While longer monitoring with any
single device intuitively increases detection of AF, we must also remember that
each device is unique with advantages and disadvantages, and the ultimate
choice should be customized to the individual patient’s needs. It is clear that
cardiac monitoring will remain an important part of the cryptogenic stroke
patient evaluation. How risk factors are used to stratify monitoring strategies
and how resources are utilized in the presence of mounting health care costs
remain uncertain and warrants continued investigation.
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