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Abstract

Background Left ventricular diastolic function is an important prognostic marker in acute coronary syndrome. However,
classification of the dysfunction grade using isolated echocardiographic parameters remains difficult. Therefore, it is neces-
sary to combine multiple data in diagnostic algorithms. The purpose of this study was to evaluate the capacity of left atrial
strain (LAS) components to classify left ventricular diastolic dysfunction (DD) grade.

Methods Cross-sectional study with 109 consecutive patients admitted to the emergency room with acute coronary syndrome.
Patients were referred for echocardiographic evaluation within 72 h. Mean values of LAS, corresponding to three phases
of atrial function (reservoir, conduit and contraction), were obtained by speckle-tracking echocardiography. Patients were
divided according to the diastolic dysfunction grade for later association with the LAS.

Results The three LAS components showed moderate correlation with most diastolic variables (left atrial volume index,
Ele' ratio and e’ wave). In addition, there was related reduction of the LAS, which was inversely proportional to the DD
grade (p <0.05). LAS was effective for the identification of patients with DD grade III [area under the curve (AUC) for the
reservoir=0.99; conduit AUC =0.89; contraction AUC =0.99) and also those with DD grade II or III (reservoir AUC =0.94;
conduit AUC =0.92; contraction AUC=0.80].

Conclusions LAS alone presented excellent capacity to classify DD in patients with acute coronary syndrome and may
represent an additional tool for this purpose.

Keywords Left atrial function - Left ventricular diastolic dysfunction - Speckle-tracking echocardiography - Acute
coronary syndrome

Introduction

Acute coronary syndrome (ACS) remains one of the major
causes of morbidity and mortality around the world [1, 2].
LV diastolic function is known to be one of the parameters
that changes earlier during acute ischemia and the identifica-
tion of diastolic dysfunction (DD) is an important prognostic
marker in this disease [3-6].
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Nevertheless, the assessment of diastolic function remains
challenging, especially in ACS patients. Besides, according
to the last published guidelines, a high percentage of patients
is still classified as indeterminate diastolic function [7, 8].

As a consequence of DD, patients with ACS can increase
LV filling pressures, which will be transmitted to left atrium
(LA), leading to pulmonary congestion symptoms, as well
as LA remodeling and dysfunction [9].

Introduction of two-dimensional strain has allowed the
measurement of LA myocardial deformation, providing a
direct measure of all atrial function components [10, 11].
Recent studies have shown significant correlation of the LAS
with pulmonary capillary wedge pressure [12] and LV end-
diastolic pressure [13—16]. Other studies have already shown
the utility of LAS to categorize DD in a population without
significant coronary artery disease [17, 18].
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However, there are no studies evaluating LAS in the
setting of ACS, applying the last recommendations for the
evaluation of LV diastolic function as a Ref. [7].

Therefore, the main objective of this study was to evalu-
ate the capacity of LAS components (reservoir, conduit and
contraction) to classify LV DD grade according to the last
guidelines, in patients admitted to a tertiary hospital with
ACS.

Methods
Study design

This is a cross-sectional study that prospectively evalu-
ated consecutive patients admitted to the emergency unit of
Dante Pazzanese Institute of Cardiology, Sao Paulo, Brazil,
presenting ACS with non-ST segment elevation. Patients
underwent transthoracic echocardiogram within 72 h after
admission.

Patients

Patients were required to meet the following inclusion cri-
teria for participating in the study: diagnosis of acute myo-
cardial infarction (AMI) with non-ST segment elevation or
unstable angina (UA) of moderate-high risk according to the
GRACE score [19],> 18 years of age and no clinical history
of atrial fibrillation/flutter, valve prosthesis or intracardiac
devices (cardiac defibrillator or pacemaker).

AMI diagnosis was defined by transient and documented
elevation of CK-MB mass or troponin, by the presence of
clinical symptoms, and/or typical electrocardiographic alter-
ations, according to universal AMI definitions [20]. UA was
defined by early-onset angina, progressive or at rest, with or
without ischemic alterations at electrocardiogram (EKG),
and with no elevation of serum levels of myocardial necrosis
markers [2].

Exclusion criteria were the following: significant val-
vopathy (mitral regurgitation with grade more than mild,
mitral stenosis of any grade and any aortic valvulopathy with
grade more than mild), ACS due to a secondary cause (for
instance, anemia or sepsis), inadequate acoustic window,
diagnostic changes after patient inclusion in the study or the
presence of frequent arrhythmias during the test.

This study was approved by the Research Ethics Com-
mittee of the institution and was registered under the num-
ber 09202912.0.0000.5462. All patients read and signed a
written informed consent about the project, to be able to
participate in the study.

The investigators had full access to all data in the study
and take responsibility for its integrity and the data analysis.

Echocardiogram

Echocardiographic images were acquired using Vivid E9
or Vivid S6 (GE Healthcare, Horten, Norway) equipment.
All exams were performed before any percutaneous inter-
vention and within 72 h after admission. All exams were
acquired and analyzed by a single operator, in accordance
with the European Association of Cardiovascular Imaging
(EACVI) guidelines [21].

For the purpose of LV diastolic function evaluation,
we considered all patients in this study as having some
structural heart disease, as at least one of the following
were observed in all cases: LVEF <50%, LV hypertrophy,
regional wall motion abnormalities, significant coronary
artery lesion or ischaemic cardiomyopathy. Therefore,
diastolic function was evaluated accordingly, based on the
2016 recommendations [7]. Diastolic function was then
categorized into four groups: grade I, grade II, grade III
and indeterminate grade, taking into account early—late
ventricular filling velocities (E/A) ratio, E/e’ ratio, tricus-
pid regurgitation velocity, and LA volume index (LAVI).
In patients with indeterminate grade of diastolic dysfunc-
tion and depressed LV ejection fraction (LVEF), the sys-
tolic/diastolic pulmonary venous flow velocity ratio was
used.

Left atrial strain evaluation

LA function was evaluated by means of two-dimensional
strain measurements obtained by speckle-tracking echo-
cardiography (STE) technique. The following steps were
performed using the EchoPAC software (GE Healthcare,
Horten, Norway): (1) marking the systolic event (opening
and closure of the aortic valve) by an aortic flow pulsatile
Doppler, (2) manual tracing of LA endocardial border, (3)
evaluating proper approval and tracing of the six segments.
If two or more segments were not approved, step 2 had to
be performed again. Otherwise, analysis was approved and
the software generated a strain average curve. (4) Using
the strain average curve, built from the beginning of QRS
complex, we have obtained LAS, and LAS,, representing
the LA reservoir and contraction functions, respectively.
The conduit function was calculated by the difference
between these two values (Fig. 1). (5) This procedure was
performed in LA-focused four-chamber and two-chamber
apical windows. Care was taken to ensure a good EKG
visualization, especially regarding the P wave, that was
used to determine the atrial booster function.

The following variables were obtained by calculating
the average strain values in the four and two-chamber api-
cal windows: global left atrial strain of reservoir (LASy),
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Fig.1 LA strain by the STE technique. For analysis purposes, the
curve representing the average from the strain of six LA segments is
used. This method uses QRS as reference. LAS,. and LAS,  posi-
tive peak in the four and two-chamber apical window, representing

global left atrial strain of conduit (LASp) and global left
atrial strain of contraction (LAS.7).

Statistical analysis

Categorical variables were demonstrated as absolute num-
bers and percentages. These data were analyzed using Fish-
er’s exact test or Chi-square test, whichever was deemed
appropriate.

Continuous variables were demonstrated using mean and
standard deviation or median and interquartile intervals. For
the comparison of continuous variables between DD groups,
Kruskal-Wallis test or Jonckheere—Terpstra test (when the
variables between groups were expected to be ordered) were
used.

Spearman correlation was used to evaluate the correlation
between LAS variables and LV DD variables.

ROC (Receiver Operating Characteristics) curves were
created to evaluate the performance of LAS components to
categorize the DD grade and to identify patients with E/e’
ratio > 14. Cut-offs were determined using Youden index.

Intra- and inter-observer reproducibilities were assessed
in 20 randomly selected subjects, by calculation of Lin’s
concordance correlation coefficient.

The statistical significance was defined as p <0.05.
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the ventricular systole period and corresponding to LASy. LAS,,. and
LAS,,. point relative to the p wave of the electrocardiogram in the
four and two-chamber apical windows and associated with LAS:y.
LAS_, is obtained by the difference between LASy and LASt

Results

A total of 132 patients were screened for the study. However,
14 patients were excluded during the image acquisition pro-
cess, 7 during the offline echocardiographic analysis and 2
due to change in diagnosis during hospitalization. Therefore,
the group effectively comprised of 109 patients. The mean
time between hospital admission and echocardiography
acquisition was 26.9 + 15 h.

Table 1 shows the behavior of the clinical variables
according to DD groups. Among the patients included, the
clinical diagnosis of AMI and multi-vessel lesions were the
most prevalent in all DD groups. Age presented a signifi-
cant difference between DD groups. Renal failure and high
levels of troponin and CK-MB were more frequently in the
DD grade II1.

Patients with DD grade III presented the worst echocar-
diographic parameters, except for isovolumetric relaxation
time (IVRT) and color M-mode mitral inflow propagation
velocity (Table 2). LVEF was similar between DD grade
I and II groups. However, patients with DD grade III and
indeterminate presented a lower value compared to others
groups (32% + 18 and 48% + 16, respectively; p <0.001).

All atrial strain values presented moderate correlation
with most parameters used to define LV diastolic function
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Table 1 Baseline clinical characteristics of patients according to diastolic dysfunction groups
Variables DD grade I (n=282) DD grade II (n=13) DD grade III (n="7) Indeterminate p value
grade (n=7)
Age (years) 61+10 70+11 61+10 68+9 0.038
Male gender 64 (78) 7 (53) 4(57) 5(71) 0.22
BMI (kg/cm?) 27.4+4.2 28 +3.1 25.7+4.4 279+34 0.482
HT 62 (76) 11 (85) 6 (86) 5(71) 0.81
Previous AMI 29 (35) 5(@39) 2(29) 5(71) 0.28
Previous CHF 6 (7) 2 (15) 2(28) 1(14) 0.15
Previous intervention
CABG 18 (22) 3(23) 2(29) 4(57) 0.22
TCA 31 (38) 5@39) 2(29) 3(43) 0.95
SBP (mmHg) 134 +28 147+29 118+20 139+21 0.121
HR, bpm 78+15 76 +15 88+13 81+16 0.278
Laboratory assessment
Troponin T (ug/L) 2.45 3.94 4.86 5.15 0.321
CK-MB mass (ug/L) 8.56 +14 10.76 +10 14.56 +27 12.56+21 0.733
Creatinine, mg/dL 1.08 1.80 1.98 1.00 0.902
ICA assessments
Single-vessel 9(12.3) - 1(25) - 0.446
Double-vessel 16 (22) - 1(25) - 0.28
Multi-vessel 42 (58) 7 (100) 2 (50) 7 (100) 0.023
Clinical diagnosis
AMI 62 (76) 11 (85) 3(44) 5(72) 0.216
Moderate-risk UA 17 (20) 2 (15) 2(28) 1(14) 0.883
High-risk UA 3(4) - 2 (28) 1(14) 0.086

values are mean + standard deviation or n (%)

DD diastolic dysfunction, BMI body mass index, HT systemic arterial hypertension, AMI acute myocardial infarction, CHF congestive heart
failure, CABG coronary artery bypass grafting, TCA transluminal coronary angioplasty, SBP systolic blood pressure, HR heart rate, CK creatine

kinase, /CA invasive coronary angiography, UA unstable angina

excepted the E wave deceleration time, pulmonary venous
flow parameters, [IVRT and PASP (Online Resource 1).

LASg, LASp and LAS; showed a decrease propor-
tional to DD worsening (Table 3, Fig. 2). LAS was the
component presenting the highest relative decrease when
values of DD grade I group were compared to DD grade III
group (from 13.6 to 3.3%, a 75.7% reduction; p <0.001). The
relative decrease of other components was 65.7 and 56% for
the reservoir and conduit functions, respectively (p <0.001).
The indeterminate group showed similar LAS values as DD
grade II group.

When patients were divided into two groups according
to the increase of LV filling pressures, differences between
atrial function components became more evident, with
LASg, LASqp and LAS; worsening in the group presenting
higher LV filling pressures (p <0.001 for all comparisons—
please refer to Table 3).

ROC curves were created to evaluate the LAS capacity
to categorize the DD grade (Fig. 3). LAS was particularly
useful to identify patients with DD grade III. For this pur-
pose, cut-offs of 14.1% for LAS and 5.8% for LAS had,

individually, 100% sensitivity, 97% specificity and area
under curve (AUC) value was 0.99 (Table 4).

In addition to its importance in identifying patients with
DD grade 111, it also plays a major role when it comes to
identify patients with increased LV filling pressures (DD
grade II and III). From the three components, LASy had
the best performance, with 85% sensitivity and 90% speci-
ficity for a 21% cut-off. The LASp had a good perfor-
mance too, with 85% sensitivity and 83% specificity for a
9.8% cut-off (Table 4).

The ROC curve analysis was also used to evaluate the
LAS capacity to identify patients with E/e’ ratio higher
than 14 (Fig. 4). In this study, LAS., lower than 9.8%
presented 84% sensitivity, 79% specificity and 0.88 AUC
to identify patients with E/e’ ratio higher than 14. LASy
also had a good performance, with AUC equal to 0.87
(Table 5).

Analysis of LAS intraobserver/interobserver variabil-
ity demonstrated an intraclass correlation coefficient of
0.98/0.96, 0.95/0.93 and 0.88/0.91 to reservoir, conduit and
contraction strain, respectively.
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Table 2 Echocardiographic data according to diastolic dysfunction groups

Parameters DD grade I (n=282) DD grade II (n=13) DD grade III (n="7) Indeterminate grade p value*
(n=T)

LA (mm) 38.6+3.1 429+4.38 473+4.3 44.1+4.3 < 0.001
LAVI (ml/m?) 26.2+7.1 35.6+9.9 49.8+12.6 41.1+6.5 < 0.001
LVMI (g/m?) 96 +29 105+22 144 +25 118+23 < 0.001
LVH 29 (35) 8 (61) 6 (86) 5(71) <0.01
LVEF ( %) 61+9 59+10 32+18 48+16 0.005
LVEF<50% 9(11) 4(31) 6 (86) 4.(57) < 0.001
WMA 33 (40) 8 (62) 5(71) 5(71) <0.05
IVS (mm) 9.7+1.3 10.6+1.4 104+1.1 9.9+2.1 0.008
PW (mm) 95+12 103+1.3 9.0+1.7 92+1.1 0.262
E (cm/s) 73+£19 94 +£22 108 20 73+£15 < 0.001
A (cm/s) 84+17 95+38 36+7.4 81+13 0.023
E/A ratio) 0.90+0.28 1.04+0.33 3.09+0.56 0.92+0.24 < 0.001
EDT (ms) 239+54 203+33 121+37 175 +56 < 0.001
e’ (cm/s) 8.1+23 49+1.3 6.0+1.1 72422 < 0.001
a' (cm/s) 9.4+2.1 7427 3.8+0.8 8.1+£2.0 < 0.001
El/e' ratio 9.6+2 20.1+5.5 19.3+3.9 19+10.5 < 0.001
MPV (cm/s) 57+23 49+16 52+16 42+14 0.262
IVRT (ms) 96 +29 109+44 88+27 120 +26 0.528
S (cm/s)? 56+10 49+10 46+30 47+18 0.011
D (cm/s)? 44+ 14 54+12 58+21 43+8 0.013
S/D ratio® 1.37+0.33 0.97+0.41 0.98+0.99 1.10+0.32 0.001
PASP (mmHg)?* 22+8 38+ 14 44+13 17+3 < 0.001

Values are mean =+ standard deviation or n (%)

DD diastolic dysfunction, LA left atrium, LAVI left atrial volume index, LVMI left ventricle mass index, LVH left ventricular hypertrophy, LVEF
left ventricle ejection fraction, WMA wall motion abnormalities, /VS interventricular septal thickness, PW posterior wall thickness, EDT E wave
deceleration time, MPV color M-mode mitral inflow propagation velocity, /VRT isovolumetric relaxation time, PASP pulmonary artery systolic
pressure, SD standard deviation

*p value for trend across diastolic dysfunction categories

alt was able to record the pulmonary venous flow and PASP in 64 and 82%, respectively

Table 3 Left atrial function according to diastolic dysfunction categories

Variables DD grade I (n=282) DD grade Il (n=13) DD grade III (n="7) Indeterminate grade  p°
(n=T7)
LASy 27.7+6.1 17.8+54 9.5+2.7 18.6+5.3 < 0.001
LASqp 14.1+4.4 73+32 62+2.8 8.2+4.3 < 0.001
LASqr 13.6+3.4 10.5+4.5 33+1.2 10.5+2.6 < 0.001
Variables DD grade I (n=282) DD grade 114111 (n=20) p*
LASy 27.7+6.1 149+6.1 < 0.001
LASqp 14.1+4.4 69+3.1 < 0.001
LASqr 13.6+3.4 79+5.1 < 0.001

Values are mean =+ standard deviation
DD diastolic dysfunction, LASR, LASCD and LASCT left atrial global strain of reservoir, conduit and contraction, respectively

*p value at the comparison of the diastolic dysfunction categories (grade I, II and III) by the Jonckheere trend test
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Fig. 2 Distribution of values for left atrial strain components accord-
ing to the diastolic dysfunction group. LASgleft atrial strain of res-
ervoir, LAS.pleft atrial strain of conduit, LAS ;left atrial strain of
contraction, DD diastolic dysfunction. LASy non-significant p value
in DD grade II vs. indeterminate; p <0.05 in the remaining analysis.
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Fig.3 ROC curves to evaluate performance of left atrial strain components to classify diastolic dysfunction. LASyleft atrial strain of reservoir,
LASp, left atrial of conduit, LAS ~left atrial strain of contraction, DD diastolic dysfunction. Please refer to the AUC values in Table 5ja

Discussion

Echocardiogram is a very valuable test for risk stratifi-
cation of patients with non-ST segment elevation ACS
[3-6]. LV diastolic function undergoes early modifica-
tions depending on the ischemic cascade and myocardial

ischemia, which influences all diastole phases. For
instance, active relaxation is early delayed. Furthermore,
LV loses its compliance, which varies depending on the
extension of the infarction and ventricular remodeling.
Several diastolic function parameters have shown prog-
nostic value after an acute coronary event. Division of
patients into groups according to DD grade is difficult as it
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Table4 ROC curve to evaluate

. . Variables AUC Cut-off (%) Sensitivity (%) Specificity (%)
LAS capacity to classify
diastolic dysfunction groups LAS
DD grade I vs. grade II and III 0.94 21.0 85 90
DD grade I and II vs. grade III 0.99 14.1 100 97
LAScp
DD grade I vs. grade II and III 0.92 9.8 85 83
DD grade I and II vs. grade III 0.89 7.2 86 88
LAScr
DD grade I vs. grade II and III 0.80 114 75 76
DD grade I and II vs. grade III 0.99 5.8 100 97

LASR, LASCD and LASCT left atrial global strain of reservoir, conduit and contraction, respectively, AUC
area under the ROC curve, ROC receiver operating characteristic, DD diastolic dysfunction

ROC Curve
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e ———

0,81
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Sensitivity

0,2

0,071 T T T T
0,0 0,2 0,4 0,6 0,8 1,0
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Fig.4 ROC curve of left atrial strain components to predict E/e’ ratio
higher than 14. LASgleft atrial strain of reservoir, LAS -, left atrial of
conduit, LAS . left atrial strain of contraction

Table5 ROC curve to evaluate LAS capacity to diagnose average
Ele'> 14

Variables AUC Cut-off (%) Sensitivity ~ Speci-
(%) ficity
(%)
LASy 0.87 21 74 85
LASqp 0.88 9.8 84 79
LASqr 0.69 114 63 70

LASR, LASCD and LASCT left atrial global strain of reservoir, con-
duit and contraction, respectively, AUC area under the ROC curve,
ROC receiver operating characteristic
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requires combined use of several echocardiographic param-
eters in a diagnostic algorithm [22]. Recently, EACVI pub-
lished a new guideline, reviewing this algorithm for DD
categorization using mostly E/A and E/e’ ratio, tricuspid
reflow velocity, pulmonary venous flow-derived variables,
and LAVI [7]. However, it remains a challenge to determine
DD in many ACS patients, mainly because of the difficulty
in acquiring all parameters associated to LV diastolic func-
tion. For instance, in this study, it was possible to evaluate
peak tricuspid regurgitation velocity and pulmonary venous
flow only in 64 and 82% patients, respectively.

Although LA is directly involved in DD physiopathol-
ogy [23], few studies have been conducted to analyze phasic
atrial function for this purpose [17, 18]. LAS might be a
promising tool for this goal and, possibly, a parameter to be
added in the algorithm to categorize LV DD.

LASg has been the most studied component of LA func-
tion in all clinical scenarios [24-26]. The study conducted
by Singh et al. evaluated retrospectively LASy capacity to
categorize DD in 90 patients, and the authors concluded
that LASy has an excellent discriminatory capacity for that
purpose [17]. However, unlike the present study, patients
in this group presented preserved LVEF and no evidence
of coronary artery disease. It is well known that evaluation
of the diastolic function can be more challenging in coro-
nary heart disease patients than in those with no evidence
of coronary obstructive disease [7]. We sought to analyze
atrial function components and verify association between
atrial function and DD analysis, in a population with ACS
and high percentage compromise of LV systolic function.

LASy and LAS-; play a significant role in determining
patients with DD grade III. This fact could be physiologi-
cally explained because these groups present increased
LV diastolic pressure which is transmitted to the LA. The
increased pressure regimen within the LA ends up causing
progressive atrial remodeling in such a way that in later
stages, it causes significant damage to the additional dila-
tion capacity to receive flow from pulmonary veins during
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ventricular systole (LASR) and to the intrinsic contractile
capacity (LAS¢p).

LASg and LAS, were the components presenting the
highest capacity to differentiate patients with DD grade
II and III from DD grade I, and also to diagnose patients
with E/e' ratio higher than 14, which is widely used as
an echocardiographic sign of increased ventricular fill-
ing pressures [5, 27]. Indeed, this would be an important
applicability of the LAS, i.e., identifying those patients
with higher degree of DD associated with elevated LV
filling pressures. Comparing to the two other LA function
components, LAS-t was the one that presented the low-
est discriminatory capacity for this purpose. This weak
performance of LASy can be due to the compensatory
increase of LA contractibility during DD early stages,
in such a way that failure of intrinsic atrial contraction
would eventually occur only in more advanced DD phases.
Besides, it could be explained by the fact that we evaluated
patients during the acute phase of the coronary disease. In
this setting, it is possible that diastolic pressures and E/e’
ratio had a sudden increase, but there was not enough time
for a decrease in atrial contraction, as such decrease also
depends the atrial myocardial reserve.

Cameli et al. recruited 80 stable patients with sinus
rhythm to explore the correlation between LAS, Doppler
E/e' ratio, and invasive measurements of LV end-diastolic
pressure, in patients stratified for different grade of sys-
tolic function [15]. Regardless of the LVEF, LASy showed
a strong correlation in all groups of patients (0.87 AUC
for prediction of LV end-diastolic pressure > 12 mmHg).
Although the study demonstrated results similar to ours, they
did not evaluate the LAS,, which was the atrial component
that best correlated with the E/e’ ratio > 14.

We believe that the use of LAS is a promising tool to clas-
sify LV diastolic dysfunction and might improve the accu-
racy of the EACVI algorithm for the detection of patients
with elevated LV filling pressures. For instance, if we used
LAS cut-off found in our study, we would be able to reclas-
sify 71% of patients in the indeterminate group to the grade
II or IIT DD group (with elevated LV end-diastolic pressure).
This fact is in accordance with a recent study by Lancel-
lotti et al. that compared the accuracy of the new EACVI
guidelines [7] with the previous (2009) recommendations for
grading DD. Even though a better performance of the new
algorithm was observed, the accuracy was still moderate,
with an AUC of 0.78 [22].

Therefore, accordingly to our data, there is an important
association between LV diastolic dysfunction and left atrial
performance, and the use of LAS for atrial evaluation may
be helpful. However, further studies would be needed to
assess whether the incorporation of atrial strain may actually
improve the algorithm accuracy and also if atrial function
implies in an incremental prognostic information.

Limitations

This paper presents the limitations that are inherent to every
observational, cross-sectional unicentric study. Moreover,
the relatively small number of patients could also represent
a limitation, especially for the DD grade III group of our
sample, as this was the group with the smallest number of
subjects.

Evaluation of LAS by two-dimensional strain is not a
routine part of echocardiographic tests yet, especially the
bedside emergency procedures. Additionally, as it is a new
technique, there is no commercially available software for
specific LA evaluation. Thereby, as in most reported studies,
we used a software designed for LV strain evaluation, and
adapted it for atrial analysis.

Evaluation of left atrial volume was performed by two-
dimensional method. Due to the complex LA geometry,
studies have shown that its measurement by three-dimen-
sional method is most accurate. Nevertheless, our institu-
tion did not have portable equipment with three-dimensional
technology able to perform this type of test at bedside.

This study used only echocardiographic parameters to
evaluate LV diastolic function. The absence of an inva-
sive pulmonary capillary wedge pressure measurement is a
limitation. Yet, our primary goal was to compare LAS data
with traditional echocardiographic data to verify the actual
performance of LAS on DD categorization. Nonetheless,
we acknowledge that another study comparing LAS with
invasive assessment of LV filling pressures is needed.

Conclusions

Based on the results found in our study, we can conclude
that LAS presents excellent diagnostic capacity to catego-
rize DD grade in patients with ACS, using the last EACVI
guidelines as reference. The three components of left atrial
function presented their best performance in identifying
patients with DD grade III and patients with increased LV
filling pressures.
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