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We read with great interest the recent article published in
Critical Care by Huan Ma et al. entitled “Using automatic
speckle tracking imaging to measure diaphragm excur-
sion and predict the outcome of mechanical ventilation
weaning” [1]. Diaphragm ultrasound is an interesting
technique to better understand weaning physiology and
outcomes, and although we agree with the authors’ per-
spective, we think that the results of the study should be
interpreted with caution.

This prospective, multicenter, observational study
aimed to evaluate the ability of diaphragm excursion
(assessed with automatic speckle tracking) to predict
weaning outcome. The authors found a significant cor-
relation between the automatic measurement of mean
excursion and velocity in speckle tracking imaging and its
manual measurement. After analyzing the receiver oper-
ating characteristic (ROC) curve, they showed that dia-
phragmatic velocity and mean excursion were promising
high diagnostic values for prolonged weaning. Yet, the
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diagnostic value of diaphragm excursion was moderate
for predicting in-hospital death, withdrawal of treatment
and weaning failure.

We would like to raise a few points that appear impor-
tant when using ultrasound to evaluate diaphragm func-
tion and that might impact the interpretation of the
study.

First of all, diaphragm excursion was measured in
patients receiving invasive mechanical ventilation in
pressure support mode with support set at 10-12 cm
H,O. It appears to us that the value of assessing dia-
phragm excursion under assisted mechanical ventilation,
such as in this study, should be subject to caution and
cannot be interpreted as the patient’s own respiratory
muscle strength.

Indeed, as well demonstrated in several studies [2—4],
it is not possible to differentiate which part of the dia-
phragmatic excursion measured is due to the external
force applied by the ventilator (passive), and which part
of the excursion is due to the diaphragmatic contraction
(active). Measures of diaphragm excursion under assisted
mechanical ventilation will consequently be overesti-
mated because the patient’s diaphragmatic contraction is
added to the passive excursion generated by the ventila-
tor in pressure support mode.

Conceptually, this would not allow for weaning out-
come prediction, and in their study, Zombon et al. [2]
emphasized the fact that diaphragm excursion measures
should be limited to patients with spontaneous breath-
ing, as it is not a marker per se of diaphragm contraction
or respiratory effort but a marker of diaphragm move-
ment is highly dependent on inspired volumes.
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M. Llamas-Alvarez and co-workers [3] also highlighted
the fact that diaphragm excursion is only relevant in
patients without ventilator support, and showed that dia-
phragm excursion interpretation entails several biases
as diaphragm excursion may vary depending on several
parameters such as the patient’s positioning, and thoracic
or abdominal pressure variation. These authors even con-
cluded that diaphragm excursion should not be used to
assess diaphragm function.

Using diaphragm excursion to predict weaning suc-
cess should therefore be measured in patients undergo-
ing a spontaneous breathing trial, such as a T-piece trial
(disconnecting the patient from the ventilator) or a ZEEP
trial (decreasing the pressure support to minimal values
with PEEP set at 0 cm H,0). In this situation, the excur-
sion measured will hence apprehend the diaphragmatic
contraction without the impact of the pressure support
generated by the ventilator.

Diaphragm thickening fraction, which is also measured
with ultrasound, is another interesting technique as sev-
eral studies demonstrated its reliability to predict extuba-
tion success [4]. It might even be superior to diaphragm
excursion in this indication: two studies have demon-
strated a significant correlation between the diaphrag-
matic tidal thickening fraction and the diaphragmatic
pressure—time product in patients receiving noninvasive
ventilation after extubation and in healthy subjects and
intubated patients with pressure support ventilation [4].

Moreover, some studies have shown an interesting and
feasible method for predicting weaning success using the
measurement of the right diaphragm thickening fraction
in combination with the rapid shallow breathing index
(RSBI). This combination has been shown to improve the
precision of successful weaning prediction when com-
pared with RSBI alone [5].

Therefore, the prediction of weaning success in patients
undergoing assisted breathing trials should be evalu-
ated by diaphragmatic thickening fraction as it is less
impacted by pressure support variation [2].

In a nutshell, we think diaphragm excursion measure-
ment is an interesting approach but should be done in
patients with spontaneous breathing without pressure
support to be able to predict weaning success. Nonethe-
less, this study has shown promising results regarding
the feasibility and reliability of speckle tracking imaging,
with high correlation values. Further research on dia-
phragm function assessment to predict weaning outcome
is needed.
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