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We read with great interest the article by Smargiassi et al. [1]
which elegantly presents a novel morphological-dynamic method
using M-mode diaphragm and thoracic ultrasound (TUS) clinical
assessment in chronic obstructive pulmonary disease (COPD). They
appropriately state that the role of TUS is valuable as a complemen-
tary noninvasive technique in the assessment of a variety of pulmo-
nary conditions, which is also our experience in 25 years of clinical
practice. TUS is a very important imaging tool since the objects of its
study are very prevalent, severe and, hopefully, treatable, involving
diseases such as pneumonia, pneumothorax, serous effusions, fibro-
sis autoimmune disease and lung cancer [2]. Itis correct, in our view,
not to rely inappropriately on artifacts for anatomical and function-
al measurements [3, 4]. Overall, the added value of TUS is valuable
for reaching early, tentative preliminary diagnosis; more important
is the fact that TUS allows a safe interventional guidance of cavity
evacuations or of fine-needle aspiration biopsy procedures under the
continuous visual control of the operator [5-8].

Smargiassi et al. [1] aim to investigate, in a sample of COPD
patients, the ultrasound features of the diaphragm (i.e. thickness,
thickening and excursions) in relation to both body composition
(in terms of fat-free mass, FFM) and pulmonary function. Below,
we will consider a few, although not all, key points.

Firstly, echographic assessment of the thickness of the dia-
phragm (TD) was done in the zone of apposition (ZOA) at various
lung volumes, i.e. TD at residual volume (TDRV), TD at function-
al residual capacity (TDFRC) and TD at total lung capacity
(TDTLC), which measured 3.3, 3.6 and 6 mm, respectively, with
good intraobserver reproducibility. However, a degree of oversim-
plification is present in the article [1]. The TD measurements were
made at the end of a normal expiration (corresponding to func-
tional residual capacity), during a breath-holding maneuver after
maximal inspiration (corresponding to total lung capacity) and at
the end of maximal expiration (corresponding to residual volume),
and they were reported as TDFRC, TDTLC and TDRYV, respec-
tively. The differences between these three measurements were re-
ported as diaphragm thickenings. The main problem is that no
information is provided in regard to the actual reliability resolu-
tion of the millimeter measurements by M-mode when such tiny
differences are to be detected. Fair inter- and intraobserver analy-
sis are not a sufficient answer to this limitation. In other words, is
it so easy to decide between a measurement of 3.0 and 4.0 mm,
since this is the size of difference and change?
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Secondly, the interpretation of the body composition relation-
ship with the M-mode measurements of the diaphragm and with
pulmonary function tests is not convincing. The BMI in the stud-
ied population was 27.6 £ 5.2. This distribution means that some
subjects had a BMI above 30.0, or even 35.0, whilst others could be
underweight. Also, obesity and not only muscle wasting has an ef-
fect on pulmonary function, although this is not evident from the
presented results. We believe this aspect deserves some comment.
The interpretation that the relationship between TD and FFM ‘was
found to be the main determinant of TD’ could be misleading,
since in their results the same level of correlation was found with
BMI as with TD (all p > 0.01).

Thirdly, the ZOA is probably not familiar to every reader, i.e.
the area of the diaphragm encompassing the cylindrical portion
(the part of the muscle shaped like a dome/umbrella) which cor-
responds to the portion directly apposed to the inner aspect of the
lower rib cage. We would encourage the authors to comment on
the fact that if the ZOA is decreased or suboptimal, there are sev-
eral potential negative consequences in respiratory function, and,
conceivably, in the quality of the images.

M-mode is still a greatly valuable, even neglected, method in car-
diology, relying on the quality of images and measurements after
accurate validation studies. We appreciate the efforts of Smargiassi
etal. [1] which challenge the possibility of relying on objective imag-
ing achieved by lung ultrasound, such as is already done for pleural
effusion, and on quantitative, objective and reproducible measure-
ments, such as in echocardiography. Nonetheless, the evidence pro-
vided is, in our view, insufficient and confirms that TUS is not the
easiest of techniques to master and interpret. The inherent risk of
generating misleading or inappropriate information may be exacer-
bated by overconfidence and reliance on artifacts, and on measure-
ments derived by tools with a low degree of resolution.
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