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Thoracic Ultrasound Limitations
in the Differential Diagnosis of
Respiratory Failure Causes

To the Editor:

The article by Sekiguchi et al' in CHEST (October 2015)
is particularly important because they concurrently
“evaluated the diagnostic utility of combined cardiac
and thoracic critical care ultrasonography” in acute
hypoxic respiratory failure. This comprehensive approach
is particularly valuable since, by others, lung ultrasound
B-line (wrongly referred to as comet) assessment is
considered unrealistically to be a very simple procedure,
suitable as a stand-alone tool and not as a complementary
tool of the other and more contributory clinical and
ultrasound signs. Particularly relevant is, in our
opinion and experience, that a very practical (and
clinical) criterion is used for the assessment of pulmonary
artifacts—the “B-line ratio” (proportion of chest zones
with positive B-lines of all zones examined).! This
approach should be strongly recommended against the
approximate, if not erratic, count or width measurement
of B-line artifacts, analyzed in several subsequently
checked areas.?

We would respectfully ask if the authors considered, as
we do, that these measures may have limited value if
intraobserver and interobserver variability information
is not provided,? particularly because the measures

are taken off-line, with the possible bias related to the
different operators’ recordings (interoperator variability
of the actual examination and of the recording time-
frame choice). It is particularly significant that in their
study they confirm that the B-line criterion is predic-
tive of miscellaneous cause vs cardiogenic pulmonary
edema or ARDS. Also in this regard, we would respect-
tully remark that more B-lines are commonly visible,
and reported, in other common conditions, such as
pulmonary fibrosis and COPD.2 It is reasonable to
conclude, and we wish to respectfully ask the authors if
this is also their thought, that these confounding factors
and overlap of conditions, so often observed in intensive
care, should be considered a major limitation in the
practical use of this criterion in elective and emergency
medicine. Actually, the measure of B-line artifacts in
emergency is still warranted, and we wish to respectfully
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ask the authors! if they think that in these conditions
the possibility that the inaccuracy of ultrasonography
as an imaging and diagnostic tool could increase
turther.?
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Response

To the Editor:

We appreciate the insightful comments made by

Drs Trovato and Musumeci about our article in CHEST.!
In our study, each patient was examined once by a trained
sonographer; therefore, no intraoperator or interopera-
tor variability was measured on critical care ultrasonog-
raphy image acquisition.! Stored cardiac and thoracic
images were independently reviewed by two cardiolo-
gists and two radiologists, and thoracic images were
reviewed by an intensivist. The weighted k on agreement
of the number of chest zones with positive B-lines per
patient was 0.97 (95% CI, 0.96-0.99). Previously, studies
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reported excellent intraoperator and interoperator
agreement on both image acquisition and image
interpretation of B-lines.?

It has been described that COPD or asthma manifests
as a low number of total B-lines or few chest zones with
positive B-lines.>* On the other hand, multiple B-lines
or many chest zones with positive B-lines are often
observed in interstitial syndrome (IS), such as pulmo-
nary edema of various causes (cardiogenic or noncar-
diogenic), pneumonia, and diffuse parenchymal lung
disease.’ Interestingly, the majority of studies that
evaluated a role of positive B-lines for the diagnosis of
cardiogenic pulmonary edema (CPE) did not enroll
patients with exacerbation of diffuse parenchymal lung
disease or ARDS.2 Diagnostic accuracy of positive
B-lines for CPE may still remain high in a population
where the prevalence of ARDS or noncardiogenic IS is
low. However, the assessment of B-lines alone for the
diagnosis of CPE may have a limited value in the ICU
not because of the accuracy of B-lines for detecting

IS but because of a high prevalence of ARDS or noncar-
diogenic IS, as seen in our study.!

It is important to clarify that in our study, patients with
bilateral noncardiogenic IS were categorized into the
ARDS group as were those with concurrent noncar-
diogenic IS with COPD exacerbation.! Patients with
concurrent CPE and ARDS were categorized into the
CPE group.! This diagnostic categorization was created
with a goal to guide intensivists to recognize patients
who either require aggressive diuretic therapy for CPE
or more targeted therapy for ARDS or noncardiogenic
IS, such as low tidal volume ventilation, corticosteroids,
prone positioning, and paralytics. The same categorical
approach may not be applicable in the care of patients
with mild or chronic hypoxemia in the outpatient
clinic or on the regular hospital ward where a specific
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diagnostic etiology must be identified and treated
accordingly.
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