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Ratio of Peak Early to Late
Diastolic Filling Velocity of the L eft
Ventricular Inflow is Associated
With Left Atrial Appendage
Thrombus Formation in Elderly
Patients With Acute Ischemic
Stroke and Sinus Rhythm
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Objectives. To investigate the useful parameters of transthoracic echocardiography] TTEFor the diagno-
sis of stroke subtypesin patients with acute cerebral infarction.

Methods. One hundred and one acute ischemic stroke patients met al of the following criteria; 5 50
years of age, normal sinus rhythm on admission, and transesophageal echocardiography] TEE[Within 7
days from the onset. The clinical significance of the TTE parameters on admission was examined for iden-
tifying intracardiac thrombus formation as follows: left atrial dimension, left ventricular end-diastolic
dimension, percentage fractional shortening, left ventricular mass index, ratio of the transmitral inflow
velocities E/AT] and deceleration time of the E wave.

Results. There were 28 patients with E/A H 1.00 70+ 12 years oldland 73 with E/A[] 1.0 73+ 10
years old[] No patient showed pulmonary congestion on chest radiography. There were no significant dif-
ferences in age, TTE parameters, and plasma levels of brain natriuretic peptide between the two groups.
Patients with E/A 5 1.0 had higher incidence of left atrial appendage thrombus formation and/or sponta-
neous echographic contrast than those with[D 1.0) 25% vs 5%, p0d 0.0058[1 There was a significant rela-
tionship between E/A and emptying flow velocity of the left atrial appendagel r 0 O 0.569, p[ 0.000101
Multivariate logistic regression analysis showed E/A was an independent predictor for left atrial appendage
thrombus) risk ratio 1.531 per 0.1 increase, 95% confidence interval 1.1290 2.076, pJ 0.0002C1

Conclusions. Increased level of E/A on admission was associated with the occurrence of left atrial
appendage thrombus formation in patients with acute ischemic stroke.
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INTRODUCTION

The Nationa Institute of Neurological Disorders
and Stroke has characterized cardioembolic stroke
as an important clinical entity, since it is the most
common cause of death in patients with acute
ischemic stroke.”*” Transesophageal echocardiog-
raphyl TEE[has been established as an essential
investigation for detecting thromboembolic sources
and determining stroke subtypes.*’** Since TEE is
a semi-invasive tool, its importance in acute stroke
careisincreasing.

Transthoracic echocardiography]l TTEOS accept-
ed as a non-invasive assessment for cardiac struc-
tural and functional abnormalities worldwide.
Furthermore, many recent clinical studies have
clearly shown that the analysis of the transmitral
inflow velocity profiles obtained by the pulsed
Doppler technique is a unique assessment that pre-
dicts left atrial and/or ventricular diastolic dysfunc-
tion independently of the systolic function.™" "
TTE is usually required in patients with emergent
ischemic stroke to measure those parameters, but
the direct associations of TTE findings with car-
dioembolic stroke occurrence remain unknown.

Left atrial appendagel LAALs a major throm-
boembolic source in cardioembolic stroke.”®” There
is a close relationship between LAA thrombus for-
mation and left atrial mechanical remodeling based
on TEE findings, such as the presence of sponta-
neous echo contrast or a progressive reduction in
LAA emptying flow velocity.®012170

In the present study, useful parameters in emer-
gency TTE were identified for determining car-
dioembolic stroke occurrence by comparison with
transmitral inflow velocity patterns and LAA
thrombus formation.

SUBJECT AND METHODS

Recruited patients

One hundred and fifty-five patients with acute
cerebral infarction were admitted to our hospital
from January 2003 to December 2005. Patients
were enrolled if they satisfied al of the following
criteria: 10 abrupt stroke onset while awake with
maximal neurological deficit, 200 admission within
24 hr from symptom recognition, 300 normal sinus
rhythm on admission, 401 age older than 50 years,
and 50 TEE performed within 7 days from the
onset. Assessment included risk factors for cerebral
infarction, clinical categories of ischemic stroke

O Oxfordshire Community Stroke Project classifica-
tion1*°” and disease severity using the National
Institute of Health Stroke Scal& NIHSS[*” on
admission. All patients underwent cerebral comput-
ed tomography and/or magnetic resonance imaging
on admission, continuous electrocardiographic
monitoring to determine cardiac rhythms, and were
treated with a standardized protocol for the man-
agement of dehydration, hyperglycemia, hypoxia,
and pyrexia. Fifty-four patients were excluded from
this study due to: atrial fibrillation on admission

0O n0O 320 age younger than 50 years old n0 100]
refusal to grant informed consent for TEEI n 40
and hemorrhagic infarctionl n[J 81 The remaining
101 patients were included in the analysis. The
local ethics committee approved the study protocol,
and informed consent was obtained from all sub-
jects.

Echocar diography

TTE was performed using a Hewlett Packard
SONOS 7500 ultrasound instrument equipped with
a sector transducerl carrier frequency of 2.5 or
3.75MHz0 A 5MHz phased-array multiplane
probe was used for TEE. The following parameters
were measured using standard views and tech-
niques: left ventricular end-diastolic dimension;
left ventricular percentage fractional shortening;
left ventricular mass index ; presence of atrial sep-
tal aneurysm and patent foramen ovale; and spon-
taneous echographic contrast or thrombus forma-
tion in the LAA.**#” Maximum transverse length
of the left atrial dimension was directly measured
by planimetry on the B-mode long-axis view dur-
ing TTE. The LAA emptying flow velocity at atria
systole was calculated by pulsed-wave Doppler
with the sample volume placed 1cm distal from the
mouth of the appendage by scanning the appendage
at angles from 0° to 90° during TEE examina-
tion.?”

Transmitral inflow velocities were recorded on
the apical four-chamber view. With the guidance of
a real-time two-dimensional color Doppler flow
image, the pulsed Doppler sample volume was
placed at the tip of the mitral leaflets and the posi-
tion was then adjusted to direct the ultrasound
beam parallél to the ventricular inflow. The ratio of
peak early to late filling velocityl E/AAnd the
deceleration time of the early diastolic fillingl DTO
were measured.'* -

Mitral annular velocities were recorded on the
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Table 10 Clinical characteristics of the patients

E/AH 1.0 E/AO 1.0 pvalue
0 nO 280 O nd 730
Ag8l yr[J 70+ 12 73+ 10 NS
Sekl male/femalel] 17/11 46/27 NS
NIHSS 10.8+ 7.6 9.1+ 8.6 NS
Heart raté) beatsmin] 64+ 14 69+ 15 NS
Systolic blood pressurél mmHgO 144+ 25 151+ 21 NS
Pulse pressurél mmHg 61+ 21 64+ 17 NS
Risk factors
0 O Paroxysmal atrial fibrillation 180 8 40 0.0068
0 O Hypertension 101 6801 561 750 NS
0 O Diabetes mellitus 180 161 2100 NS
0 O Hyperlipidemia 01 250 200 370 NS
O O Current smoking 100 3601 30 420 NS
0 O Past history of ischemic stroke 101 360 28 380 NS
Heart diseases
O O Ischemic heart disease 0 o 4inMIO
0O O Valvular heart disease 0 Post AVRO O ASO NS
0 O Cardiomyopathy 21 DCM, ICMO o icmo
0 O Others 0 8 3inHHDO
Oxfordshire Stroke Classification
O O TACI/PACI/POCI/LACI 8/15/3/2 20/32/10/11 NS
Medication&] before the onset(
O O Anti-hypertensives 18] 540 36] 490 NS
0 O Warfarin 8110 80 NS
O O Anti-platelets 1M 340 20 290 NS
0 O Statins 7a 80 NS

Continuous values are mean+ SD.OI 00 0 %.

E/AD the ratio of the peak early to late diastolic transmitral filling velocities with pulsed Doppler ; NIHSSO stroke
severity score prescribed by the Nationa Institute of Health; MIO myocardia infarction; AVRO aortic valve
replacement; ASO aortic stenosis; DCMO dilated cardiomyopathy ; ICMO ischemic cardiomyopathy ; HHDO
hypertensive heart disease; TACIO total anterior circulation infarcts; PACIO partial anterior circulation
infarcts; POCIO posterior circulation infarcts; LACIO lacunar circulation infarcts.

apical four-chamber view using the Doppler tissue
imaging function. The spectral pulsed Doppler sig-
nal filters were adjusted to obtain a Nyquist limit of
15 and 20cm/sec, and the sample volume was
placed at the bright lateral margin of the mitral
annulus with a fixed sampling gate of 10mm. Peak
early] Ealand latel Aaltiastolic annular velocities
were measured.?#"

The clinical characteristics, blood markers, and
echocardiographic parameters were compared
between patients with E/AH 1.0 nJ 28, age 70+
12 years oldCand those with( 1.0l nO 73, 73+ 10
yearsoldl]
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Aortic and carotid echographic studies

After the cardiac examination during TEE, aortic
images were obtained. The depth was set to 5¢cm,
and the transducer was slowly withdrawn from the
distal thoracic aorta to the aortic arch in the trans-
verse plane. Maximal intima-medial thickness of
the aortic arch without protruding atheromatous
plague was measured at end-diastole if the intima-
medial layer was continuously visible. The preva-
lence of aortic arch ulcerated and/or mobile plaques
were examined. %"

Imaging of the bilateral carotid arteries was per-
formed with a 7.5MHz linear transducer connected
to a SONOS 7500 system. Longitudina images of
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the bilateral common and proximal internal carotid
arteries! and those bifurcationsCwvere obtained.
Carotid intima-medial thickness without protruding
atheromatous plagues was measured at end-diastole
according to Pignoli et al., and was obtained as the
mean of the bilateral common carotid arteries.?””
Luminal percentage stenosis at the site of maximal
narrowing in the infarcted side was calculated
according to the European Carotid Surgery Tria
method,”®**" and more than 50% stenosis defined as
asignificant carotid plague lesion.

All echographic measurements were taken as the
mean of five consecutive cardiac cycles.
Identification of the LAA thrombus was performed
offline, and all findings were evaluated by two
independent and experienced echocardiologists

OL.L. and O.H.OO If the LAA was observed in 20
randomly selected patients by the same observer

O L.L.[bn two separate occasions, intra-observer
difference for identification of thrombus was 5.0%

O n0O 10 If two observers evaluated the LAA in all
study subjects, the inter-observer difference was
5 . 0 % O n O
50For thrombus formation.

Blood examinations

Venous blood samples were obtained on admis-
sion. General biochemical parameters and serum
hemostatic markersl thrombin-antithrombin com-
plex as indices for coagulation and D-dimer for fib-
rinolysisCivere measured by routine laboratory
methods. The same blood samples were used for
measurements of plasma atrial and brain natriuretic
peptides as indices for cardiac function. The sam-
ples were transferred to chilled tubes containing
4.5mg of ethylenediaminetetraacetic acid disodium
salt and aprotinifl 500U/ml[] and immediately cen-
trifuged at 1,000G for 15min at 4°C. The clarified
plasma samples were frozen, stored atJ 70°C and
thawed just before assay. Concentrations of the atri-
al and brain natriuretic peptides were measured
using a commercially available specific radioim-
munoassay kifl Shionogi Co Ltd[13*3"

Statistical analysis

Continuous variables were expressed as mean+
standard deviation. Statistical analysis was con-
ducted using Stat View 5.0 for Macintoshl Abacus
Concepts, Incll Patient characteristics, blood mark-
ers, and echocardiographic parameters were com-
pared between patients with E/AH 1.0 and[J 1.0

Table 20 Blood examinations

EAB10  EADL0

OnO280 DOno7an  Pvave
BS mg/di0 117+ 49 110+ 42 NS
Hb A&l %[ 58 13 57+ 11 NS
TQ mg/diD 188+ 40 193+ 41 NS
TE mg/diO 101+ 32 112+ 48 NS
HDL-C mg/di0] 55+ 14 48+ 18 NS
CRE mg/diD 21+ 45 14t 24 NS
D-dimef] p g/mi0 3.3t 64 2.0+ 33 NS
TAT pg/mi0 147+ 146 83+ 81 NS
ANE pg/mi0J 78+ 63 47+ 46 NS
BNE pg/mi0J 131+ 170 107+ 147 NS

Values are meant SD.

BSO blood sugar on admission; HbAc[J glycosylated hemo-
globin A;c; TCO total cholesterol ; TGO triglyceride; HDL-C
O high-density lipoprotein cholesterol ; CRPO C-reactive
protein; TATO thrombin-antithrombin complex; ANPO atrial
natriuretic peptide; BNPO brain natriuretic peptide.

using Student’ s t-test for unpaired continuous vari-
ables and the chi-square test for categorical vari-
ables.

Transmitral inflow and mitral annular velocities
were compared between patients with and without
LAA thrombus and/or spontaneous echographic
contrast using Student’ s t-test for unpaired continu-
ous variables. Multivariate logistic regression
analysis was performed for routine TTE variables
with a univariate p valued 0.05 to determine inde-
pendent predictors of LAA thrombus. The univari-
ate regression analysis was used for comparisons of
E/A and LAA emptying flow velocity. p values of
less than 0.05 were considered significant.

RESULTS

The mean age of our recruited patients was rela-
tively highl 72+ 10 years old, range 500 94 years
old] and 28 patients] 28%[had E/AH 1.0l E/A
1.32+ 0.37, age 70+ 12 years oldCand 73 had
E/AT 1.01 0.62+ 0.14, 73+ 10 years old[1 No
patients showed pulmonary congestion on chest
radiography and clinical symptoms or signs sugges-
tive of congestive heart failure during hospitaliza-
tion. There were no significant differences in age,
prevalence of risk factors, structural heart diseases
and stroke subtypes, medications before the onset,
blood markergl especially with plasma levels of
atrial and brain natriuretic peptides] and the preva-
lence of aortic-or carotid-plaques between the two
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Table 30 Echocardiographic findings

E/AH 1.0 E/AC 1.0 pvalue

0 nO 280 0O nd 730
Transthoracic echocardiography
00 LAD mmO 38t 6 38t 5 NS
O00LvDd mmO 47+ 5 46+ 6 NS
00 % F8 %0 34+ 9 37 7 NS
O 0Lv™MO gm0 131+ 52 141+ 43 NS
goLVv SEC 2170 010 NS
0 0B cm/secO 83t 10 55+ 12 0 0.0001
O O Al cm/sec 67+ 16 92+ 19 O 0.0001
OOFBA 1.32+ 0.37 0.62+ 0.14 0 0.0001
0 0O DT msecO 184+ 50 231+ 49 NS
O O Eal cm/secO 10.0+ 15 75t 1.6 O 0.0001
0 0O A&l cm/sec 75+ 2.3 12.0+ 34 0 0.0001
00 EEa 8.4+ 1.3 7.7+ 21 NS
Transesophageal echocardiography
O O Atrial septal aneurysm 4 140 181 210 NS
0 O Patent foramen ovale 70 g 120 NS
O O Aortic arch plague 1801 141 1900 NS
0 O Aortic arch IMT mmQ 33t 21 3.7+ 19 NS
O O LAA areal cm?d 49+ 14 39+ 13 0.0395
O O LAA e cm/secO 45+ 14 59+ 21 0.0027
O O LAA thrombus 4] 140 30 0.0312
0O OLAA SEC g 110 2130 0.0402
O O LAA thrombus or SEC 01 250 450 0.0058
Carotid echography
0 O Common carotid IMTI mmQ 0.8+ 0.2 0.8+ 0.2 NS
O O Carotid plague’ 0 250 17 230 NS

Continuous values are meant SD.O O [0 %.

YCarotid plague: Plague with more than 50% luminal stenotic lesion at the site of maximal narrowing in the
infarcted side according to the European Carotid Surgery Trial method.

LADO left atrial dimension; LVDdO left ventricular end-diastolic dimension; %FSO left ventricular percent
fractional shortening; LVMID left ventricular mass index ; SECO spontaneous echographic contrast; EQ peak
early diastolic transmitral filling velocity ; AQ peak late diastolic transmitral filling velocity ; DT deceleration
time of the E wave; Eall peak early diastolic velocity at the lateral corner of the mitral annulus by Doppler tissue
imaging; Aall peak late diastolic velocity at the lateral corner of the mitral annulus by Doppler tissue
imaging ; Aortic arch plaqueld ulcerated and/or mobile plague in the arch; IMTO intima-media thickness; LAAO
left atrial appendage; eV O emptying flow velocity. Other abbreviation asin Table 1.

groupsl Tables 1, 2 and 30

TTE showed patients with E/A 5 1.0 had higher
E and Ea, and lower A and Aa wave velocities than
those with E/A 0 1.0. There was no significant dif-
ference in E/Ea between the two groups Table 300
Patients with E/A H 1.0 had larger LAA area, slow-
er emptying flow velocity at atrial systole, and
higher incidence of LAA thrombus formation
and/or spontaneous echographic contrast than those
with E/A 0 1.0) Table 300 LAA emptying flow
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velocity had a significant relationship with E/A
Or00 0.569, p0 0.001; Fig. 101 Patients with
LAA thrombus and/or spontaneous echographic
contrast had higher E, Eaand E/A, and lower A and
Aa wave velocities, but no difference in DT and
E/Ea, compared to those with no thrombus Table
40
Multivariate logistic regression analysis of rou-
tine TTE parameters showed E/A was an indepen-
dent predictor for LAA thrombusd risk ratio 1.531
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LAA thrombus or SEC
2 No thrombus and SEC

2.5
]l @ r000.569
° p0 0.0001
2.0 - YO 0.50400.455 I X[

E/A

LAA eV cm/secl]

Fig. 1 Scatter plots showing the relationship between
E/A and left atrial appendage emptying flow
velocity in all patients with acute ischemic
stroke
Left atrial appendage emptying flow velocity had a sig-
nificant relationship with E/A.

Abbreviationsasin Tables 1, 3.

Table4d Transmitral inflow and mitral annulus
velocity in patients with and without left
atrial appendage thrombus or spontaneous
echographic contrast

LAA thrombus  No thrombus

or SEC and SEC p value
0O nO 110 0 nd 900

Bl cm/secO 78+ 15 61+ 16 0.0016
Al cm/secO 70+ 28 86+ 20 0.0132
E/A 1.33+ 0.64 0.75+ 0.29 [0 0.0001
DT msecO 217+ 79 218+ 51 NS
Eal cm/secO 9.5+ 22 8.0+ 1.9 0.0147
A&l cm/sec] 5.6+ 2.0 114+ 34 J 0.0001
E/Ea 83t 14 7.8+ 20 NS

Vaues are meant SD.
Abbreviationsasin Tables 1, 3.

per 0.1 increase, 95% confidence interval 1.1290
2.076, p0 0.0002; Table 50

During hospitalizatiofl mean 26+ 6 days[]
paroxysmal atrial fibrillation was identified in 5
patients with E/AH 1.0 and 3 with E/AT 1.0 by

Table5 Multivariatelogistic regression analysis for
left atrial appendage thrombus

. . 95%Cl for
Risk ratio risk ratio p value

LADI! per 1 mm increasel] 1.009 0.77101.322 NS
LVvDd per 1 mmincreasell 0.950 0.69001.308 NS

%F8l per 1% increasel] 0.832 0.65001.065 NS
LVMO per Lg/m2increased] 0.980 0.94001.022 NS
E/A] per 0.1 increasel] 1531 1.12902.076 0.0002

DT per 1 msec increaselJ 1.031 099701.067 NS

ClIO confidence interval. Other abbreviationsasin Tables 1, 3.

& LAA thrombusO 0 [
() LAA thrombusO 0 0

25
A \
1.55 -
15 F 2
< ' 0.71
o 1.09
4+
1.0 \ 059
os | DL
0
First TTE Followdup TTE

Fig. 2 Changesin E/A levels in six patients with left
atrial appendage thrombus between the first and
follow-up TTEl at 2 weeks after thefirst study
E/A levels on admission decreased in both patients with
E/AH 1.0 whose left atrial appendage thrombus disap-
peared, and did not change in the other two.

TTEO transthoracic echocardiography. Other abbrevia-
tionsasin Tables 1, 3.

24 hr Holter or monitor electrocardiography! 18%
vs 4%, pd 0.006801

Six patients with LAA thrombus underwent fol-
low-up TTE and TEE at 2 weeks after the first
study. All patients received appropriate warfarin
treatment] international normalized ratio of pro-
thrombin timél PT-INRL.650 2.45[] and LAA
thrombus disappeared in two patients with E/AH
1.0 and two patients with E/A 0 1.0. E/A levels on
admission decreased in both patients with E/A H
1.0 in whom LAA thrombus disappeared, and did

J Cardiol 2006 Aug; 48 2[1 75-84



not change the other twal Fig. 200

DISCUSSION

TEE is a widely accepted tool for identifying
intracardiac embolic sources and for identifying
cardioembolic stroke in the stroke care unit.
Reduction in the LAA emptying flow velocity or
the development of spontaneous echocardiographic
contrast reflects atrial mechanical remodeling and
thrombus formation.** However, TEE is a semi-
invasive examination that is not easy to repeat fre-
guently to follow changes in intracardiac thrombus
formation and thus help prevent recurrent attacks,
athough its importance in the acute stroke care unit
is increasing. The present study investigated TTE
parameters of patients with acute ischemic stroke
and compared them with LAA thrombus formation
and/or spontaneous echographic contrast confirmed
by TEE to clarify useful routine TTE parametersin
an emergency for identifying LAA thrombus for-
mation and cardioembolic stroke occurrence.

Analysis of the transmitral diastolic filling veloc-
ity obtained by routine pulsed Doppler technique
may provide a smple and accurate method for pre-
dicting left atrial and ventricular diastolic dysfunc-
tion.**" Y E/A decreases and DT prolongs with
advancing age in healthy personsl E/A 0 1.0 is
commonly shown around at 60 years of age[1>” On
the other hand, review of many clinical reports
examined the clinical significance for assessing
transmitral diastolic filling waves by routine
echocardiographic examination.**” Gradual increase
in the E velocityl E/A O 1.0Cand shortened DT1 O
200msecl] commonly found in patients with struc-
tural heart disease progression, were characterized
by increase in left atrial pressure and the driving
pressure across the mitral valve, and poor ventricu-
lar compliance. Furthermore, early diastolic mitral
annular velocitl Ealexpressed by Doppler tissue
imaging may be a prel oad-independent index of left
ventricular relaxation.?**” An E/Ea ratiod 10
reflects high left ventricular filling pressurel]
15mmHg.Z" In our present study, patients with
E/AH 1.0 had markedly lower A and Aa wave
velocities and higher prevalence of LAA thrombus
formation than patients with E/A O 1.0, and there
were no significant differences in age and E/Ea
ratidl 0 10Cbetween the two groups. Furthermore,
E/A levels had a significant relationship with LAA
emptying flow velocity. These findings suggest that
increased levels of E/A in acute ischemic stroke
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patients with normal sinus rhythm might be associ-
ated with LAA dysfunction and thrombus forma-
tion.

Left ventricular systolic dysfunction is an inde-
pendent risk factor for systemic thromboembolism
in patients with chronic atrial fibrillation.3*”
Therefore, a joint committee of American College
of Cardiology, American Heart Association, and
European Society of Cardiology have proposed
guidelines for management of patients with atrial
fibrillation, and have recommended oral adminis-
tration of warfarinl PT-INR 2.00 3.000] as an evi-
dence level A, for patients with left ventricular
gjection fractiong 0.35 to prevent thromboem-
bolism, without concerns with advancing age,
hypertension, diabetes mellitus, coronary artery dis-
ease, and other cardiac structural abnormalities.®"”
On the other hand, our multivariate logistic regres-
sion analysis for routine TTE parameters showed
E/A was an independent predictor for LAA throm-
bus. Our results suggest that increased levels of
E/A during the acute period might be more impor-
tant to predict LAA thrombus formation and car-
dioembolic stroke occurrence than the parameters
of left ventricular systolic function, such as left
ventricular end-diastolic dimension and/or fraction-
al shortening in ischemic stroke patients with sinus
rhythm. Further large-scale clinical study is needed
to define the relationship between transmitral
inflow velocity pattern abnormalities and the occur-
rence of ischemic stroke in patients with normal
left ventricular systolic function.

Our study had the following limitations. First,
the number of subjects with LAA thrombus and/or
spontaneous echographic contrast was relatively
small. Second, we could not assess E/A in patients
agedd 50 years old or with atrial fibrillation
because of the good left ventricular diastolic com-
pliancél increase in E wavelbr the absence of
active atrial contractile wavel A wavel] so whether
these are useful routine TTE parameters for predict-
ing LAA thrombus formation in younger or chronic
atrial fibrillation patients remained unknown.
Finally, patients with E/A § 1.0 had higher inci-
dence of paroxysmal atria fibrillation. This result
suggested that paroxysmal atrial fibrillation-mediat-
ed LAA mechanical remodeling or atrial
stunning,*" characterized by sustained atrial con-
tractile dysfunction, might reflect reduced or absent
active atrial contractile wavesl A and Aaland thus
increased E/A levels. We should pay more attention
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to the value of E/A after the termination of parox-
ysmal atrial fibrillation in the acute stroke care unit.

CONCLUSIONS
Increased level of the ratio of the transmitral

inflow velocities via TTE on admission was associ-
ated with the occurrence of left atrial appendage
thrombus formation in acute ischemic stroke
patients with normal sinus rhythm and normal left
ventricular systolic function.
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