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Transesophageal echocardiography (TEE) is considered
a basic tool in the diagnostic and follow-up evaluation of
stroke patients, since up to 40% of cerebral ischemic
events are presumed to have a cardiac origin. TEE offers
a superior resolution of the posterior cardiac structures,
such as left atrium and appendage and atrial septum, as
well as of the aorta. By means of TEE, evidence has
accumulated that some cardiovascular abnormalities
(left-sided thrombi, tumors and vegetative lesions, com-
plicated plaques of the aortic arch) are associated with
ischemic stroke. Nevertheless, some issues remain unre-
solved. Will exclusion of atrial thrombus by multiplane
TEE preclude embolism after cardioversion of atrial fi-
brillation? If anticoagulation before and after cardiover-
sion is needed to provide adequate protection against
embolism, will TEE be indicated in all patients? More-
over, can the detection of spontaneous echo contrast or
enlarged and hypokinetic left atrial appendage in atrial
fibrillation modify the therapeutic strategy? Is atrial sep-
tal aneurysm (ASA) a real embolic source, particularly
when a right-to-left shunt is not associated? Considering

the high prevalence of patent foramen ovale (PFO) in
normal subjects, how can we identify patients at higher
risk of embolism? Furthermore, methodologic points
have to be taken into account when we analyze data
from the literature. First, most studies are retrospective;
a sole prospective study demonstrated that atheroscle-
rotic plaques >4 mm thick in the aortic arch are signif-
icant predictors of recurrent brain infarction and other
cardiovascular events in patients =60 years of age.
Second, the association between the aforementioned
cardiac abnormalities (mainly ASA and PFO) and car-
diogenic embolism is biased by the patient-enrollment
criteria used in those studies so that their pathogenetic
role has not yet been established. Prospective studies
with the enrollment of appropriate control groups will be
necessary to define what can be considered a marker of
embolic risk; the diagnosis “cardiogenic embolism” will
not be a definitive diagnosis in most cases. ©1998 by
Excerpta Medica, Inc.
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Ischemic stroke represents one of the major sourcasurce of cerebral embolism. A strong association has
of mortality and morbidity among industrializedbeen found between protruding plaques in the aortic
countries, with approximately500,000 events/year arch detected by TEE and the risk of ischemic stroke,
occurring in the United States, with an equal or greatparticularly when the plaques were4 mm in thick-
number of transient ischemic attacks. Stroke registriagsst The study performed by the French Study of
show that up to 20—40% of ischemic strokes am&ortic Plaques in Stroke Group has now assessed the
caused by cardiogenic emboli. prognostic relevance of this finding in a cohort of 331

Conventional transthoracic echocardiography is ipatients consecutively admitted to the hospital with
sensitive in detecting intrathoracic sources of embbrain infarction and followed for up to 2.4 yedrs.
lism, allowing <10% of positive findings in un- Multivariate analysis showed that the presence of
selected patients with stroke. Transesophageal ecptaques>4 mm thick in the aortic arch was a predic-
cardiography (TEE) has gained a wide acceptanta of recurrent brain infarction (relative risk, 3.8) and
because of its superior resolution of basal structuregall vascular events (relative risk, 3.5) independent
such as the left atrium, left atrial appendage, interatriaf the presence of carotid stenosis, atrial fibrillation,
septum, and thoracic aorta. and peripheral arterial disease. However TEE has the

For many years, left atrial or ventricular thrombiability to assess not only the size of the lesion but also
tumors, or valve vegetations have been recognizeditsscomposition and mobility, and studies are lacking
definite causes of thromboembolism. Recently, therthat have addressed whether the various morphologies
has been a growing interest in cardiac abnormalitiesf, the lesions and the presence of mobile components
such as aortic arch atheroma, patent foramen ovalen account for a different clinical course and prog-
(PFO), and atrial septal aneurysm (ASA)@msbable nosis.

sources of emboli.
PATENT FORAMEN OVALE AND
AORTIC ATHEROMATIC LESIONS ATRIAL SEPTAL ANEURYSM

In the past few years, evidence has accumulated paradoxical embolization through a PFO or occult
that atherosclerotic disease of the aortic arch may b@gial septal defect has been identified as a presump-
tive mechanism for embolic stroke. Previous studies
have focused on stroke populations for having an
increased prevalence of PFO compared with healthy
people (up to 30%). Nevertheless, these data vary
considerably among echocardiographic laboratories,
principally due to differences in (1) stroke population
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selection, usually without adequate control groups; (But transesophageal evidence of thrombi attached to
technigues used; and (3) diagnostic criteria applieASA was a rare condition. Whereas it seems reason-
Moreover, most of the reports are retrospective studiable to postulate a favorable mechanical influence of
conducted on patients with previous cerebral emb&SA in permitting right-to-left shunting in presence of
lism. interatrial patency, ASA alone appears unable to de-
The role of intracardiac right-to-left shunt as d@ermine embolic stroke. Moreover, there is a lack of
probable source of emboli is still a matter of intenseonsensus on anatomical and noninvasive criteria for
debate. In fact, whereas the statistical association beéentification of true interatrial aneurysm. When a
tween stroke and PFO prevalence is frequently reut-off point between redundant membrane and ASA
ported, no data are presented on the correlation witha definite concept, it should be easier to understand
the contemporaneous presence of the real sourcetltd real impact of this abnormality on cardioembolic
thrombus (i.e., deep venous thrombosis, transient stroke.
primary hematologic state of hypercoagulability). Be-
sides, no mentions are made of the physiologic co&OST EFFECTIVENESS OF TEE IN
ditions (i.e., cough, defecation, or physical activitylCEREBRAL ISCHEMIA
able to transiently increase the pressure in the right TEE is useful in detecting the potential intratho-
chambers, and hence to make the shunt easier, immeic source of embolism and it is often performed for
diately before the embolic event. the evaluation of patients suffering cerebral ischemic
TEE, particularly by using a multiplane approachepisodes or other systemic events. These studies are
represents the method of choice for diagnosing PR@ually ordered by neurologists as a part of the initial
and ASA, also permitting a high resolution imaging oévaluation of patients hospitalized with cerebral isch-
the interatrial septum anatomical findings. Some remic events, as well as to base any therapeutic deci-
searchers have tried to identify the morphologic arglons on the TEE findings. However, it is still contro-
functional characteristics of those PFO that more freersial whether all such patients should undergo TEE,
quently allow paradoxical embolization. Hausmanand there are no strict guidelines as yet for patient
et aP identified a more severe right-to-left contrasselection. The decision to perform TEE after stroke or
shunting and a larger opening of the PFO as the maither embolic events should be based on the likeli-
characteristics, in estimating the clinical likelihood ohood of the findings contributing to patient manage-
paradoxical embolism in PFO patients. Van Camment; to be cost-effective, a test should provide infor-
et af demonstrated that an early and massive shuntingation leading to therapeutic decisions that could not
through an abnormal PFO may represent a possiloidiably be made using other, less expensive tests. This
mechanism of cryptogenetic stroke. On the othés not the case of routine TEE for cerebral ischemia.
hand, the separation between the muscular atrial ségthough the presence of left atrial thrombus increases
tum and fossa ovalis membrane, and hence the degtiee risk of subsequent embolism, and left atrial spon-
of shunting, may be different from cardiac cycle t@aneous echo contrast may be predictive of future
cardiac cycle, depending on hemodynamic and resgiromboembolic events— both findings indicating the
ratory changes. In addition, there are no studies on theed for a long-term systemic anticoagulation—any
feasibility and reproducibility of these functional pa-other cardiac abnormality found at TEE is often of less
rameters in the same patient at different times, amtinical and prognostic relevance. Paradoxical embo-
consequently under different conditions. lism through a PFO, atrial septal defect, and aneurysm
Moreover, Stone et alnoted that patients with is a well-recognized mechanism for systemic embo-
large shunting through a PFO are at significantlysm; unfortunately, this causal relation may be diffi-
higher risk for subsequent neurologic events whemlt to establish in a given patient. Moreover, there are
compared with those with a small degree of shumo studies on which to base therapeutic recommenda-
Although this is a prospective study of a pathologtions for the findings of ASA, PFO, mitral valve
with a very low recurrence rate (1-2% per year), pprolapse, small atrial septal defect, and aortic athero-
seems interesting to note that 3 patients, of the 5 whaas. In this view, an algorithm has recently been
suffered a subsequent neurologic event, had a histanoposed for the use of TEE in evaluating patients
of prior unexplained stroke. Hence again, the selectiavith cerebral ischemic eventLonsidering that most
of study population may play a role in the interpretapatients with atrial fibrillation are candidates for em-
tion of data. pirical anticoagulation, this approach would limit the
One of the most discussqutobable intracardiac use of TEE as a screening test to those patients with
sources of emboli is ASA. It has been postulated thelinical evidence of heart disease but without atrial
it may determine cerebral ischemia by 3 differerfibrillation and to those whose findings on TTE were
mechanisms: (1) development of a thrombus withisuspicious for a significant abnormality, such as veg-
the left side of the aneurysm; (2) association withtation or larger atrial septal defect. Use of this algo-
arrhythmia; and (3) paradoxical embolism via PFQithm would decrease the number of TEE examina-
The association between ASA and PFO is a wellions by at least two-thirds.
documented abnormality. Myge et & found that the
most common abnormality associated with ASA waEEE AND ATRIAL FIBRILLATION
PFO. In addition, patients with both anomalies Atrial fibrillation is the most common sustained
showed a high frequency of previous embolic eventarrhythmia encountered in clinical practice. The rate
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of ischemic stroke and transient ischemic attaclkenticoagulated at the time of embolism, 5 of them had
among elderly people with atrial fibrillation, even inleft atrial spontaneous echo contrast and, finally, all
the absence of valvular disorders, averages about Ptients but one were investigated by means of mono-
per year Most ischemic strokes associated with atriglane or biplane TEE, perhaps yelding an overall
fibrillation are probably due to embolism of stasislower diagnostic sensitivity of the procedure. At
induced thrombi forming in the left atrium and parpresent, the sensitivity or specificity of different trans-
ticularly its appendage. TEE is a highly accuratesophageal echocardiographic imaging planes for the
method of detecting atrial thrombi. Moreover, severaletection of atrial thrombi has not been assessed and
studies performed by TEE in patients with nonrheuhe additional value of multiplane TEE in this setting
matic atrial fibrillation have demonstrated that theemains to be defined.
presence of left atrial spontaneous echo contrast is a
marker of previous embolism and it is a potent inde-
pendent risk factor for cerebral ischemic events with a
4-fold increase in risk. Based on these observatiorisAmarenco P, Cohen A, Tzourio C, Bertrand B, Hommel M, Besson B, Chauvel
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