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Abstract

Purpose of Review The goal of this review is to outline the
new guidelines released by the ASE/EACVI that seek to
simplify the assessment of diastolic function and evaluate the
use and potential application of new and emerging
technologies.

Recent Findings The latest guidelines have decreased the
number of parameters needed to evaluate diastolic function
to 3. The parameters necessary include peak tricuspid
regurgitation (TR) velocity, average E/e’, and indexed left
atrial volume (LAVi). At least 2 out of 3 must be positive to
determine diastolic dysfunction. There are certain disease
states that limit the application of the new guidelines and
diastolic stress testing may be indicated in inconclusive cases.
New and emerging technologies such as global longitudinal
strain (GLS) may provide new opportunities to determine LV
filling pressures.

Summary New guidelines issued by the ASE and EACVI
have simplified the assessment of diastolic function and
should be implemented in daily practice.
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Introduction

Heart failure (HF) affects 5.7 million Americans over 20 years
of age and its prevalence will increase 46 % to over 8 million
people by 2030 [1]. It is associated with significant morbidity
and mortality as 1 in 9 deaths has heart failure mentioned on
the death certificate [2]. Diastolic function is a significant
subset of this group of patients as 55 % of patients with symp-
tomatic heart failure have preserved ejection fraction (EF) and
the vast majority have some degree of diastolic dysfunction.
HF with preserved EF is associated with mortality rates sim-
ilar to that of HF with reduced EF, making the assessment of
the diastolic function vital to this group of patients [1, 3].

Historical Perspective

The guidelines proposed by the ASE and European
Association of Cardiovascular Imaging sought to determine
left ventricular (LV) filling pressures and diastolic function by
simple echocardiographic parameters that were reliable, high-
ly feasible, and reproducible. The gold standard to which these
parameters were compared was invasive measurement either
mean pulmonary capillary wedge pressure (PCWP), mean left
atrial pressure (LAP) (in the absence of significant mitral ste-
nosis), and/or LV end diastolic pressure (LVEDP) [4]. Even
though these pressures are different in absolute terms, they are
closely related, change somewhat predictably with myocardial
disease.

The optimal performance of the LV depends on its ability
to be a compliant chamber in diastole that allows it to fill from
low LA pressure, before ejecting blood at arterial pressures.
The sooner LV filling pressures drop below LAP, the greater
the LV filling time [5e¢].

Elevated filling pressures are the main physiologic conse-
quence of diastolic dysfunction. Filling pressures are
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considered elevated when a PCWP >12 mmHg or when
LVEDP is >16 mmHg.

Echocardiographic Assessment of LV Diastolic Function

The guidelines begin with proposing that determination of dia-
stolic function grade is based on clinical history, age of patient
quality 2D images and properly optimized Doppler signals. A
single measurement within the normal range does not necessarily
equate with a normal study and determination of grade should
begin on the presence or absence of elevated LV filling pressures.
For patients with normal EF with no obvious cardiac pathology,
4 parameters are recommended: average E/e’ velocity >14 (sep-
tal ¢’ <7 cm/s or lateral ¢’ <10 cm/s), LA volume index >34 mL/
m?, and peak TR velocity >2.8 m/s. Should only lateral or septal
¢’ velocity is available and under those circumstances, a lateral
E/e’ ratio >13 or septal E/e’ ratio >15 is considered abnormal
[Se] (Fig. 1). Note that more than 50% of these parameters have
to be abnormal to call abnormal diastolic dysfunction. An im-
portant caveat to remember is the aforementioned parameters are
only applicable to patients without any heart disease.

LA maximum volume indexed to body surface area (LAVi)
the current recommended value and not LA anterior-posterior
diameter by M-mode as LA enlargement can occur in both the
medial-lateral and superior-inferior directions only, which
would result in an increased LA volume while the diameter
may be within the normal range [6°].

Determination of Diastolic Dysfunction Grade

Given that LAP relates with PCWP, and thus, pulmonary con-
gestion symptoms at the time of the echocardiogram, the al-
gorithm to determine specific diastolic dysfunction grade pre-
sented by the ASE guidelines begins with mitral inflow veloc-
ities [in the absence of atrial fibrillation (AF)], significant mi-
tral valve disease; any mitral stenosis or anything greater than
moderate mitral regurgitation (MR). It must also be noted that
normal aging is associated with many changes in cardiovas-
cular system, especially slowing of LV relaxation. Hence, fill-
ing patterns in the elderly resemble younger patients (40—60)
with mild diastolic dysfunction and should be taken into ac-
count when evaluating diastolic function [7-18].

Similar to the prior guidelines, mitral E/A ratio <0.8 and E
velocity <50 cn/s represented normal LAP and grade 1 diastolic
dysfunction. An E/A ratio >2 indicates elevated LAP and grade 3
diastolic dysfunction. For mitral inflow patterns between 0.3 and
2 or <0.8 with E > 50 cm/s, it is recommended that 3 additional
criteria be evaluated: average E/e’ >14, TR velocity >2.8 m/s, and
LA volume index >34 ml/m>. If 2 out of 3 are negative, there is
normal LAP/grade I diastolic dysfunction. If 2 out of 3 or all 3 are
positive, there is elevated LAP/grade II diastolic dysfunction. If
only 2 out of the 3 criteria are available, 2 negative is considered
normal LAP/grade 1, 2 positive criteria is considered elevated
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LAP/grade 11, with 1 positive, and 1 negative is considered
indeterminate for both LAP and diastolic dysfunction [5e¢]
(Fig. 2). Note this algorithm applies to patients with cardiac
pathology: decreased ejection fraction (<50%) or patients with
diastolic dysfunction and preserved ejection fraction. This is seen
in patients with myocardial diseases such as coronary artery
disease with wall motion abnormalities, hypertrophy from hyper-
tension, cardiomyopathies ( ie amyloid) or known heart failure
with preserved ejection fraction.

Limitations of the diastolic function algorithm

There are several situations where the algorithm may be diffi-
cult to implement. The most obvious is AF (with lack of A
wave), at least moderate mitral annular calcification, any mitral
stenosis, prior mitral valve surgery, and mitral regurgitation
more than moderate. Patients with LV assist devices (LVAD),
left bundle branch block, and ventricular pacing the algorithm.

Estimating LV Filling Pressures in Specific
Cardiovascular Diseases

Hypertrophic Cardiomyopathy (HCM)

The 2016 update recommend a comprehensive approach to assess
LV diastolic dysfunction in patients with HCM. The individual
variables described earlier, when used alone, have modest corre-
lations with LV filling pressures with patients with HCM, likely
due to variability in phenotype, obstructive versus nonobstructive
physiology, muscle mass, and amount of myocardial fiber disar-
ray. More recently, studies using speckle-tracking echocardiogra-
phy (STE) have reported the association between LV systolic and
diastolic strain, LA strain, and LV diastolic function. Furthermore,
they have linked exercise tolerance to LV function parameters,
such as torsion and untwisting rate [19-22].

Restrictive Cardiomyopathy

Restrictive cardiomyopathies comprise a heterogeneous group of
diseases including but not limited to cardiac amyloidosis, idio-
pathic restrictive cardiomyopathy, and sarcoidosis. Diastolic dys-
function can vary significantly in cardiac amyloidosis, ranging
from grade I with normal LV filling pressures in early stages, to
grade III in later stages when LV relaxation is significantly im-
paired and LV filling pressures become elevated. Assessment of
diastolic function in these patients has evolved from mitral inflow
and pulmonary vein flow, to tissue Doppler imaging, and now
STE, STE which can be used to measure both strain and strain
rate. Advanced grades of restrictive cardiomyopathy are charac-
terized by mitral inflow E/A ratio >2.5, E velocity deceleration
time (DT) <150 ms, isovolumic relaxation time (IVRT) <50 ms
[19], decreased septal and lateral e’ velocities, but higher lateral ¢’
compared with septal e’ (which is reversed in constrictive
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Fig.1 Algorithm for diagnosis of
LV diastolic dysfunction in
subjects with normal LVEF.
Reprinted from Nagueh, Sherif.
et al. Recommendations for the
evaluation of left ventricular
diastolic function by
echocardiography: an update
from the American Society of
Echocardiography and the
European Association of

Cardiovascular Imaging, J Am
Soc Echocardiogr 2016;29:277-
314 with permission from
Elsevier
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pericarditis [annulus reversus]), E/e’ >14, and LA volume index
>50 ml/m?. The presence of normal annular ¢’ velocity in a patient
referred with heart failure should raise suspicion of pericardial
constriction [23, 24]. STE of LV myocardium in patients with
cardiac amyloidosis has shown a distinctive phenotype of apical

In patients with normal LV EF

1-Average E/e’ > 14

2-Septal e’ velocity < 7 cm/s or
Lateral e’ velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34ml/m?

50% >50%
positive positive
Diastolic

Indeterminate Dysfunction

sparing compared to hypertensive heart disease, HCM, and aortic
stenosis. The ratio of LV free wall strain to LV septal strain by
STE is about 1 in patients with restrictive cardiomyopathy, usually
<1 in patients with constriction because of less deformation of the
anterolateral LV wall compared to the septum. It is important to
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Fig. 2 Algorithm for estimation of LV filling pressures and grading LV
diastolic function in patients with depressed LVEF and patients with
myocardial disease and normal LVEF after consideration of clinical and
other 2D data. Note pulmonary vein S/D ratio <1 can be used to conclude
elevated LAP in patients with reduced LVEF. JASE, vol 29/issue 4,

author(s), Nagueh, Sherif. et al. Recommendations for the evaluation of
left ventricular diastolic function by echocardiography: an update from
the American Society of Echocardiography and the European Association
of Cardiovascular Imaging, J] Am Soc Echocardiogr 2016;29:277-314
with permission from Elsevier
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Fig. 3 Example of diastolic stress test demonstrating diastolic dysfunction

Table 1 Summary of assessment
of LV filling pressures in special Disease Echocardiographic measurements and cutoff values

populations
AF Peak acceleration rate of mitral E velocity (1900 cm/s”)

IVRT (<65 ms)

DT of pulmonary venous diastolic velocity (<220 ms)
E/Vp ratio (>1.4)

Septal E/e’ ratio (>11)

Sinus tachycardia Mitral inflow pattern with predominant early LV filling in patients with EFs
<50 %

IVRT <70 ms is specific (79 %)
Pulmonary vein systolic filling fraction <40 % is specific (88 %)
Average E/e’ >14 (this cutoff has highest specificity but low sensitivity)

When E and A velocities are partially or completely fused, the presence of a
compensatory period after premature beats often leads to separation of E and A
velocities which can be used for assessment of diastolic function

HCM Average E/e’ (>14)
Ar-A (>30 ms)
TR peak velocity (>2.8 m/s)
LA volume (>34 mL/m?).
Restrictive DT (<140 ms)
cardiomyopathy Mitral E/A (>2.5)

IVRT (<50 ms has high specificity)
Average E/e’ (>14)

Noncardiac pulmonary Lateral E/e’ can be applied to determine whether a cardiac etiology is the
hypertension underlying reason for the increased pulmonary artery pressures

When cardiac etiology is present, lateral E/e’ is >13, whereas in patients with
pulmonary hypertension due to a noncardiac etiology, lateral E/e’ is <8

Mitral stenosis IVRT (<60 ms has high specificity)
IVRT/Tg (<4.2)
Mitral A velocity (>1.5 m/s)

MR Ar-A (=30 ms)
IVRT (<60 ms has high specificity)

IVRT/Tg. (<5.6) may be applied for the prediction of LV filling pressures in
patients with MR and normal EFs

Average E/e’ (>14) may be considered only in patients with depressed EFs

Reprinted from JASE, vol 29/issue 4, author(s), Nagueh, Sherif. et al. Recommendations for the evaluation of left
ventricular diastolic function by echocardiography: an update from the American Society of Echocardiography
and the European Association of Cardiovascular Imaging, J] Am Soc Echocardiogr 2016;29:277-314 with per-
mission from Elsevier
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Fig. 4 Example of normal diastolic function

make the distinction between restrictive LV filling, which can
occur in other diseases such as coronary artery disease, HCM,
dilated cardiomyopathy, and restrictive cardiomyopathy as grade
III diastolic dysfunction is associated with a poor outcome
[25-29].

Valvular Heart Disease

In the case of mitral stenosis or regurgitation, transmitral velocities
and annular dynamics are mostly determined by the degree of
valvular disease and offer limited value as indicators of LV dis-
ease. Patients with mitral stenosis typically have normal or re-
duced LV filling pressures in the absence of significant myocar-
dial disease. A semi-quantitative estimate of instantaneous LAP
can be provided the shorter the IVRT and how high the peak E
velocity is. LAP is significantly elevated if the mitral A velocity
remains >1.5 m/s. The ratio of IVRT versus the time interval
between the onset of mitral E velocity and annular e’ velocity
(IVRT/Tg.) correlates well with mean PCWP and LAP in pa-
tients with mitral stenosis as ¢’ velocity is not only reduced but
also delayed and occurs at the LA-LV pressure crossover point.
However, E/e' ratio is not useful in this instance. For mitral regur-
gitation (MR), velocity recording by CW Doppler provides a
highly specific, but non-sensitive sign of increased LAP with
carly peaking. E/e’ ratio has a direct significant correlation with
LAP, increased hospitalization, and mortality in patients with de-
pressed EFs, however, does not appear to be useful in patients
with preserved EFs. The IVRT/Tg . ratio >3 correlates reasonably
well with PCWP >15 mmHg in these patients [30]. Aortic steno-
sis usually portends no difficulties to the application of the guide-
lines except for the coexistence of moderate to severe MAC [31,
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32]. Severe aortic regurgitation can interfere with the sample vol-
umes of mitral inflow velocities, and careful positioning of the
sample volumes is necessary. Acute severe AR abbreviates the
LV diastolic period, which lead to diastolic MR, an indication of
elevated LVEDP.

Atrial Fibrillation

LV diastolic dysfunction leads to LA dilatation, which can
precipitate AF, and is common amongst patients with
heart failure. Doppler assessment of LV diastolic function
is limited by the beat to beat variability, and absence of
organized atrial activity. In depressed LVEF, mitral DT
<160 ms has reasonable accuracy for the prediction of
increased LV diastolic pressures and adverse clinical out-
comes. Other Doppler measurements, which may be
employed to determine diastolic dysfunction, are mitral
E velocity (1.9 m/s), IVRT <65 ms, DT of pulmonary
venous diastolic velocity <220 ms,E/ Vp ratio >1.4, and
E/e" ratio >11 [33-35]. The IVRT/Tg. ratio can also be
used to predict LV filling pressures in the setting of im-
paired LV relaxation [36, 37].

AV Block and Pacing

Properly timed atrial contractions increase cardiac output by
25-30 %. Cardiac conduction abnormalities due to disease,
aging, drugs, or pacing can adversely affect AV synchrony,
synchronous LV contraction, and relaxation may alter LV sys-
tolic and diastolic function. If the PR interval is too short, atrial
filling is terminated by early ventricular contraction, reducing
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Fig. 5 Example of grade II diastolic dysfunction

mitral A duration, and therefore, LV end diastolic volume and
cardiac output. First-degree AV block of 200-280 ms is well
tolerated, but >280 ms leads to fusion of the E and A velocities
[4]. If atrial contraction occurs before early diastolic mitral
flow velocity has decreased to <20 cm/s, the E/A ratio is
reduced further due to a much higher A wave velocity [38].
The resulting E/A ratio is usually less than 1 and can be
misinterpreted as impaired relaxation. A right bundle branch
block delays activation of the RV myocardium, and although
minor changes to LV and RV synchrony are observed, no
studies have shown that this leads to meaningful changes in
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LV diastolic variables or exercise capacity. A left bundle
branch block, however, is usually associated with heart dis-
ease and LV diastolic dysfunction. As long as there is no
fusion of mitral E and A velocities, all the variables to evaluate
diastolic function and filling pressures remain valid. Cardiac
pacing has a varied effect on LV systolic and diastolic func-
tion. Chronic RV pacing induces LV dyssynchrony which
reduces LV filling, LV ejection fraction, and cardiac output,
leading to an increased incidence of heart failure and AF.
There are few studies that have explored at the utility of mitral
annular velocities in this instance and their accuracy is
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Fig. 6 Example of grade I diastolic dysfunction despite E/A ratio >0.8

decreased in the presence of bundle branch block, RV pacing,
and cardiac resynchronization therapy [39—41].

Diastolic Stress Test

Myocardial relaxation is one of the earliest manifestations
of myocardial dysfunction and is consistently reduced in
all forms of disease including hypertensive heart disease,
ischemia, and HCM [42]. Exercise echocardiography is
frequently used to detect reduced LV systolic and/or

Page 7of 11 28

A ’
t:‘bwj

A A
a‘..smm A'&..\A

b Rl

“w v‘w

diastolic reserve capacity in the setting of coronary dis-
ease or diastolic dysfunction. Mitral annular e’ velocity
increases with early diastolic E velocity in normal sub-
jects during exercise so that E/e’ ratio remains unchanged
from rest to stress [43]. Previous studies have shown that
the higher the e’ is, the higher the exercise capacity.
Augmented relaxation (e') is reduced in patients with di-
astolic dysfunction and has lower velocities. Several stud-
ies have reported good correlation between E/e’ ratio and
invasively obtained PCWP pressure [43]. A diastolic
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Table 2 LV relaxation, filling

pressures, 2D, and Doppler Normal Grade | Grade 11 Grade 111

findings according to LV diastolic

function LV relaxation Normal Impaired Impaired Impaired
LAP Normal Low or normal Elevated Elevated
Mitral E/A ratio >0.8 <0.8 >0.8 to <2 >2
Average E/e' ratio <10 <10 10-14 >14
Peak TR velocity (m/sec) <2.8 <2.8 >2.8 >2.8
LA volume index Normal Normal or increased Increased Increased

Reprinted from JASE, vol 29/issue 4, author(s), Nagueh, Sherif. et al. Recommendations for the evaluation of left
ventricular diastolic function by echocardiography: an update from the American Society of Echocardiography
and the European Association of Cardiovascular Imaging, J] Am Soc Echocardiogr 2016;29:277-314 with per-

mission from Elsevier

stress test is indicated when the resting echocardiogram
does not provide the answer for dyspnea and exercise
intolerance. There is no need to undergo stress testing
for patients with completely normal hearts (preserved ¢’
velocities, normal resting diastolic function).
Consequently, patients with abnormal results at baseline
consistent with elevated LV filling pressures should not
be referred for a stress test because cardiac etiology of
dyspnea has already been established. The most appro-
priate patients are those with dyspnea, exercise intoler-
ance, grade 1 diastolic dysfunction, and normal LA
mean pressures at rest. Diastolic stress should be per-
formed with exercise (supine bike or treadmill) and not
dobutamine as the drug does not replicate day to day
physiologic stress. The test is considered definitely ab-
normal (indicating diastolic dysfunction) when all of the
following 3 conditions are met: average E/e’ >14 or
septal E/e’ ratio >15 with exercise, peak TR velocity
>2.8 m/s with exercise, and septal e’ velocity is
<7 cm/s or lateral e’ velocity <10 cm/s [43-46].
Isolated increase in TR velocity should not be used to
draw conclusions as normal subjects can have a signif-
icant increase in peak TR velocity related to increased
pulmonary blood flow. In these patients, invasive hemo-
dynamic investigation with exercise may be necessary.
Data regarding prognostic utility of diastolic stress test-
ing is scarce. Increased LV filling pressures (E/e’ >13)
with exercise has shown incremental prognostic power
to clinical parameters as well as 2D findings diagnostic
of myocardial ischemia [47]. In the example listed
above, a 65-year-old woman was referred for a stress
test for the evaluation of shortness of breath that was
thought to be cardiac or pulmonary in etiology. She
exercised 5.8 METS (82 % of predicted) and reported
some generalized fatigue. At rest, the diastolic parame-
ters would be assessed as grade 1 with normal LAP
based on mitral E velocity of 57 cm/s, E/A ratio <0.8,
and average E/e’ of 9. During stress, however, the E
velocity increases to 121 cm/s, E/A ratio 3.0, but with
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an average E/e’ of 17.3, indicating diastolic dysfunction
(Fig. 3). The overall recommendations are summarized
in Table 1.

Novel and emerging parameters in the assessment
of diastolic function

Deformation imaging with global longitudinal strain (GLS) by
STE has become an increasingly popular tool to assess early
stages of systolic dysfunction, as well as for the assessment of
diastolic function. Global myocardial peak diastolic strain and
strain rate at the time of E avoids Doppler-associated angula-
tion errors and tethering artifacts. Many studies have shown
this method to have reasonable accuracy in predicting LV
filling pressures in patients with E/e’ ratio of 8—15, normal
EF, and regional dysfunction with low inter and intra-
observer variability [48-50].

LV untwisting rate (torsion) by 2D speckle tracking imaging
has also shown promise in determining LV filling pressures.
Repeated measure regression models showed moderately
strong correlation of peak LV twisting with peak LV untwisting
rate (r=0.74), as well as correlations of peak LV untwisting
rate with the time constant of LV pressure decay. While normal
untwisting rates can be seen in patients with diastolic dysfunc-
tion, the timing of peak untwisting rate is typically abnormal in
patients with diastolic dysfunction [50, 51].

Recently, there have been studies demonstrating an inverse
correlation between LA strain and mean PCWP. The correla-
tion appears to be stronger in patients with reduced LVEF, but
significant correlations were noted in patients with preserved
LVEF as well. LA deformation was feasibly measured, and
along with invasively measured PCWP, was used to estimate
LA stiffness. E/e’ ratio was employed in conjunction with LA
strain to derive a noninvasive dimensionless parameter. It was
shown that LA systolic strain was significantly lower in pa-
tients with diastolic heart failure than those patients with dia-
stolic dysfunction. Furthermore, LA stiffness was highest in
patients with systolic heart failure when compared to those
with only diastolic dysfunction, but higher than normal
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controls. LA strain and stiffness appear to be a promising
variable in distinguishing patients with HFpEF from those
with diastolic dysfunction who are not in heart failure [51, 52].

Examples of Diastolic Function Grade

Figure 4 shows a 40-year-old woman who presented for eval-
uation of palpitations and syncope. She has no prior history of
cardiac disease and has an EF of 55%. Tile A depicts LAVi of
23.1 ml/m?; Tile B is pulsed wave Doppler of mitral inflow
depicting both E velocity of 1.1 m/s and E/A ratio of 1.6.
Tiles C and D are tissue Doppler samplings of the lateral
and medial mitral annulus representing normal values and
an average E/e’ ratio of 9.9. The TR velocity (not pictured)
showed an incomplete jet profile with peak velocity under 2
m/s. Given the absence of heart disease, using algorithm in
Fig. 1, none of the criteria are met and the assessment of
diastology in this patient would be normal.

Figure 5 presents a 62-year-old man with HOCM, hyper-
tension, and hyperlipidemia who was being evaluated for
septal myectomy. He has EF of 65% with septal hypertrophy
Tile A is a pulsed-wave Doppler-signal depicting mitral in-
flow with an E/A ratio of 1.53. Tiles B and C show low
tissue Doppler velocities with average E/e’ ratio of 20. Tiles
D and F represent continuous wave TR velocity over 3 m/s.
Tile E shows representative LAVi of 40 ml/m>. By Fig. 2
criteria, all 3 are met and the interpretation of diastology in
this case would be grade II with elevated LAP.

Figure 6 is a 66-year-old man with past history of coro-
nary bypass, hypertension, and type II diabetes who presents
with angina with nausea and vomiting. He has an EF of 45%
with wall motion abnormalities. Tile A represents LAVi of
25 ml/m? which is normal. Tile B is pulsed-wave Doppler of
mitral inflow shows E velocity of 1 m/s and E/A ratio of
1.15. Tiles C and D represent tissue Doppler velocities of
the medial and lateral mitral annulus, depicting low velocities
and an average E/e’ ratio of 13.5. Tile E represents a TR
velocity of 2.5 m/s with incomplete jet envelope. Based on
Table 2, despite an E/A ratio >1, the diastolic function of this
case would be grade I with normal LAP, as the 3 evaluation
criteria are negative.

Changes in diastolic function with age

Normal individuals demonstrate a rapidly accelerating E
wave, rapid deceleration, and an A wave significantly smaller
than the E wave as previously mentioned. With normal LV
compliance, the mitral deceleration time (DT) is typically be-
tween 160 and 240 ms with an IVRT 70-90 ms. With normal
aging, there is slowing of LV relaxation with gradual decrease
in peak E velocity, and concurrent increase in peak A wave
velocity. In most patients, E and A waves become equal in the
6th decade of life with E/A ratio <1 in the 7th decade onwards

[53]. There is also a progressive increase in E/e’ with age, and
although men generally have a lower baseline E/e’ values
compared to women, the progression is similar. Current data
suggest that cutoff values for E/e’ should be age-adjusted, but
more research is needed to assess the correlation with elevated
LV filling pressures. As always, it is important to correlate the
echocardiographic data with clinical symptoms prior to
implementing diastolic function algorithms [54].

Conclusions

The assessment of diastolic function has significant prognostic
value, however, was previously difficult to implement with
many confounding variables. The most recent ASE/EACVI
guidelines have simplified the algorithm to 3 parameters to
allow echocardiographers to efficiently assess diastolic func-
tion. The guidelines are easy to use and apply to the vast
majority of cases. Emerging data around new technologies
such as GLS provide an exciting new direction in the assess-
ment of diastolic function yet has an undetermined role at
present and should be studied further. The newest ASE/ESC
guidelines should be implemented in all echocardiography
labs and clinical practice.
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