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Abstract

Relatively simple measures of echocardiography and Doppler, as
left ventricular end-systolic area and volume, should be taken in
consideration when performing a Doppler echocardiographic
examination, as they could have both clinical and prognostic value.

Echocardiography made an enormous technological evolu-
tion from M mode imaging in the sixties, to two-dimensional,
colour, pulsed and continuous wave Doppler echocardio-
graphy to come to some rather sophisticated items such as
myocardial Doppler imaging, colour Doppler analysis of flow
velocities and speckle tracking. The prognostic potential of
these new techniques has not yet been elucidated, in
particular in critically ill patients. In this issue of Critical Care,
Sturgess et al. retrospectively analyzed a cohort of intensive
care unit patients with respect to outcome [1].

Doppler myocardial imaging is a newer cardiac ultrasound
technique in which the Doppler signals are processed
following reflection of ultrasound beams originating within
the myocardium. With this technique, pulsed Doppler
signals are analyzed by performing spectral or power
analysis allowing more extensive analysis of diastolic
function, when used in conjunction with transmitral and
pulmonary venous Doppler flow pattern analysis. Although
Isaaz et al. already described pulsed Doppler recordings of
myocardial tissue motion using a simple sample volume
technique in 1989 [2], little clinical value was awarded to
this technique. A single pulsed Doppler myocardial velocity
sample volume interrogation inherently permits the analysis
of regional wall motions, related to electrical and
mechanical cardiac events. Echocardiographs have to allow
high amplitude, low velocity information. A few years later
however, it became clear that visualization of tissue motion
had indeed a potential for clinical use [3]. Colour Doppler
myocardial imaging permits accurate measurement of
myocardial velocities at a large number of adjacent

intramural sites. Doppler myocardial imaging allows
estimation of both longitudinal systolic and diastolic
function of the ventricles.

The present study retrospectively analyzed a series of data in
critically ill patients with respect to myocardial Doppler
imaging as part of a general echocardiographic examination.
Although the decision to perform the echo investigation was
taken on a clinical basis in the sickest patients, and therefore
contains a considerable selection bias both in terms of
patient selection and timing, some remarkable issues were
put forward. The most prominent conclusion is the important
prognostic value of left ventricular end-systolic volume,
related with outcome. From the literature, it is well-known that
presence of a dilated cardiomyopathy has a strong inverse
relationship with outcome, not only in adults but also in
children [4-8]. Also in mitral valve disease, echocardiographic
findings of a left ventricular end-systolic diameter above
4.5 cm strongly hampers two-years survival [9]. Therefore, the
importance of the presence of a dilated left ventricle in a
critically ill patient should not be denied.

The second finding of this study was also not astonishing:
Sturgess et al. found only a weak relationship between the
pulmonary artery occlusion pressure and the ratio of the early
filling wave velocity at the level of the mitral valve (E) and the
analogue myocardial velocity assessed at the mitral annulus
with tissue Doppler imaging (E'). The authors found no
correlation between E/E’ and some other static variables of
preload: left ventricular end-diastolic volume, the inferior caval
vein diameter and left atrial area or volume. The influence of
some dynamic load variables as respiratory induced variations
of the inferior caval vein diameter [10,11] was, however, not
tested. In addition, left area or volume is not only a static
variable of preload, but also related to left ventricular systolic
function (in particular it is important whenever mitral regurge
is present) and both atrial and ventricular compliance.
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Finally, there is the discussion on load dependency of E'. This
issue remains controversial and not at all completely clarified,
as outlined in a recent commentary [12]. In particular, the
disparity of the mitral annular motion as described recently
[13,14], should be evaluated more closely, but indeed could
be of certain help in understanding differences in diastolic
mitral annular motion as exemplified with E’.

Whereas Doppler myocardial imaging allows more precise
discrimination of the phase of diastolic dysfunction, Sturgess et
al. clearly demonstrated that relatively simple echo variables, as
left ventricular end-systolic volume, retain their clinical and even
prognostic value and therefore should not be forgotten
whenever performing an echocardiographic investigation.
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