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The noninvasive analysis of left ventricular diastolic
function is a challenge in clinical practice. Estimation of the
time constant of isovolumetric relaxation - or Tau constant
- is the best and most established parameter for ventricular
diastolic function analysis. However, this measure is obtained
through an invasive assessment and it is very difficult to
acquire." In clinical practice, echocardiography is considered
a key tool, among all the complementary exams that can be
used to evaluate diastolic function, validated in relation to
the pressure-volume curves by catheterization, restricting
the invasive evaluation to be used in exceptional cases.?
Thus, echocardiography remains the first-line noninvasive
method, providing data on early diastolic dysfunction through
indices that reflect relaxation, compliance, and also indirect
measurements of ventricular filling pressures.

The latest recommendations for diastolic dysfunction
assessment by echocardiography basically include analysis
of the left ventricle without structural changes and
preserved ejection fraction, as well as a flowchart for cases
of left ventricular ejection fraction reduction/structural
change.® However, the classification of the degree of
diastolic dysfunction and its application in the therapeutic
management of valvular heart disease remains controversial.>*
Moreover, aortic stenosis may be associated with mitral
annulus calcification, which may lead to a reduction of
the mitral orifice area, with an increase in early transmitral
diastolic velocity (E), while the Doppler lateral mitral annulus
velocity (e’) may be reduced due to limitation of the posterior
cusp excursion, which may lead to an artificial increase in the
E/e’ ratio. In aortic regurgitation, however, the aortic reflux jet
may interfere with the mitral flow, which, when significant,
can lead to a restrictive ventricular filling pattern; however,
the accuracy of E/e’ ratio is questionable.’

The present study proposes the analysis of diastolic
function by analyzing left ventricular (LV) longitudinal
movement, quantified by cardiac magnetic resonance
imaging (cMRI).® The study population consists of three groups
according to hemodynamic stress: aortic stenosis (significant

Keywords

Echocardiography; Aortic Stenosis; Diastolic Function;
Cardiac Magnetic Resonance; Aortic Valvopathy.

Mailing Address: Vera Maria Cury Salemi
Av. Jandira, 185. apto. 41B, Postal Code 04080000, Sao Paulo, SP — Brazil
E-mail: verasalemi@uol.com.br.

DOI: https://doi.org/10.36660/abc.20190903

afterload increase), aortic regurgitation (consistent preload
increase), both valvopathies compared with a healthy group.
Both valvopathies comprised a comparative group with the
controls. This study demonstrated that the LV longitudinal
movement analysis was reduced in patients with aortic valve
disease when compared to the control group, and that among
patients with valvular disease, patients with aortic regurgitation
had lower values than those with stenosis.

The cMRI is an attractive imaging modality capable of
providing morphological, functional, perfusion and tissue
characterization data in a single examination, with irrefutable
spatial resolution. In the evaluation of diastolic function, recent
techniques have shown encouraging results, especially those
based on the myocardial strain assessment through feature
tracking. However, the need for improvements in image
postprocessing and acquisition times, together with the limited
availability and relatively high cost of the employed software,
limit a broader use of these relatively new technologies in clinical
practice.” It is in this context that the elegant study by Ribeiro et
al.%is located and has its greatest strength: in the cost-benefit of
four variables obtained simply and quickly in the four-chamber
view for indirect evaluation of diastolic dysfunction, without the
need for additional specific sequences or the use of specific
software. However, before proposing the incorporation of this
technique into clinical routine, some important methodological
considerations are necessary. We know that the ventricular
longitudinal shortening measured by cMRI is classically related
to ventricular systolic function and, more recently, also to
diastolic dysfunction measured by echocardiography, even in
patients with preserved ejection fraction.®"°

However, the authors did not directly correlate the
ventricular longitudinal movement variables with Doppler
echocardiographic variables, data with broad and widespread
importance in the noninvasive investigation of diastolic
dysfunction, or with invasive variables to validate these
measurements.' Although the authors assumed this fact as
an important limitation of the study, this absence makes it
impossible to estimate the accuracy, sensitivity, specificity
and predictive values of this methodology. Furthermore, the
lack of interobserver agreement assessment and internal and
external validation, associated with the fact that the case group
consisted of a very heterogeneous population (stenosis and
valve regurgitation), require that these results be interpreted
with extreme caution and cannot be extrapolated to other
samples or distinct cardiomyopathies before being clinically
validated. Other relevant data is consensually accepted that
patients with severe aortic valve disease, either stenosis or
regurgitation, already showing morphological alteration
and ventricular compliance, are symptomatic. Patients with
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advanced aortic valvopathy have higher ventricular mass
and reduced ejection fraction, when compared with the
healthy group. In this context, measures of systolic and
diastolic function can be expected to differ from those of the
healthy control group.

As a suggestion for future studies, the inclusion of other
variables, easily obtained in the basic cMRI sequences, such as
left atrial volume (a chronic marker of diastolic dysfunction and

References

1. BaiX. Calculation of left ventricular relaxation time constant-Tau in humans
by continuous-wave Doppler. Open Cardiovasc Med J. 2008;2:9-11.

2. Nagueh SF, Abraham TP, Aurigemma GP, Bax JJ, Beladan C, Browning
A, et al. for Diastolic Function Assessment Collaborators. Interobserver
variability in applying American Society of Echocardiography/
European Association of Cardiovascular Imaging 2016 Guidelines for
estimation of left ventricular filling pressure. Circ Cardiovasc Imaging.
2019;12(1):e008122.

3. Parikh KS, Sharma K, Fiuzat M, Surks HK, George JT, Honarpour N, et
al. Heart failure with preserved ejection fraction expert panel report:
current controversies and implications for clinical trials. JACC Heart Fail.
2018;6(8):619-32.

4. Almeida ]G, Fontes-Carvalho R, Sampaio F, Ribeiro J, Bettencourt P,
Flachskampf FA, etal. Impact of the 2016 ASE/EACVI recommendations on
the prevalence of diastolic dysfunction in the general population. Eur Heart
J Cardiovasc Imaging. 2018;19(4):380-6.

5. Nagueh SF Smiseth OA, Appleton CP, Byrd BF3rd, Dokainisah H, Edvardsen
T, et al. Recommendations for the evaluation of left ventricular diastolic
function by echocardiography: an update from the American Society of

cardiovascular risk) or the presence of late LV enhancement
(indicator of fibrosis as a potential substrate for myocardial
impairment) would certainly add important data to the debate on
the role of cMRI in LV diastolic dysfunction. Moreover, it would
be interesting to perform its validation with methods that are
clinically used as invasive measures of the Tau constant, or through
echocardiography parameters, which are validated measures
for the analysis of diastolic function in different heart diseases.

Echocardiography and the European Association of Cardiovascular Imaging.
J Am Soc Echocardiogr. 2016;29(4):277-314.

6. Ribeiro SM, Azevedo Filho CFd, Sampaio R, Tarasoutchi F, Grinberg M, Kalil
Filho R, et al. Longitudinal shortening of the left ventricle by cine-CMR for
assessment of diastolic function in patients with aortic valve disease. Arq Bras
Cardiol. 2020; 114(2):284-292.

7.Chamsi-Pasha MA, Zhan Y, Debs D, Shah D). CMR in the evaluation of diastolic
dysfunction and phenotyping of HFpEF: currentrole and future perspectives.
JACC Cardiovascular Imaging. 2019 Jun 8. pii: $1936-878X(19)30373-0.

8. Kurita A, Kono K, Morita H. Diastolic cardiac function is synonymous
with long-axis systolic function: a novel concept in cardiac function.
Echocardiography. 2012;29(4):397-402.

9. Dusch MN, Thadani SR, Dhillon GS, Hope MD. Diastolic function assessed
by cardiac MRI using longitudinal left ventricular fractional shortening.
Clinical Imaging. 2014;38(5):666-8.

10. Saba SG, Chungs, Bhagavatula S, Donnino R, Srichai MB, Saric M, etal. A
novel and practical cardiovascular magnetic resonance method to quantify
mitral annular excursion and recoil applied to hypertrophic cardiomyopathy.
J Cardiovasc Magn Reson. 2014 May 20;16:35.

This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2020; 114(2):293-294



