Thoracic ultrasound - new challenges, new horizons
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Within this century, thoracic ultrasound
(TUS) has been rapidly evolving from a tech-
nique known by few initiated experts to a
core skill for many clinical specialities asses-
sing patients with suspected respiratory or
cardiac disease. In 2020, the process acceler-
ated even further, due to the urgent need of
simple bedside diagnostic tools to help
triage, diagnose and monitor patients with
acute respiratory failure due to COVID-19
[1]. Apart from this urgent clinical need in
2020, the process have also been facilitated
by the recent years continuously steady in-
crease in TUS research and training. At a so-
cietal level, TUS have also been gaining more
attention, as exemplified by the European
Respiratory Society’s publication of an offi-
cial TUS statement and evidence based
training program [2, 3]. Based on the as-
pects, one may rightfully claim that TUS
have finally achieved its rightful place along-
side the more traditional forms of clinical
ultrasound such as ultrasound of the abdo-
men, heart, and musculoskeletal system.
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The research conducted within the last dec-
ades have formed a stable and well estab-
lished platform for TUS, but many areas
within the clinical use of TUS still needs fur-
ther research to ensure evidence based prac-
tice. This is exemplified by many clinical
guidelines, which are yet to consider if and
how TUS should be used within a given clini-
cal setting. The combination of access to
relatively cheap, hand-held ultrasound devi-
ces and the COVID-19 pandemic have led to
a call for more rapid and extensive imple-
mentation of TUS in clinical practice [4].
This will most likely lead to an increase use
of TUS for assessing patients with acute re-
spiratory conditions other than COVID-19.
This poses a clear risk of everyday clinical
use of TUS outpacing evidence based clinical
practice guidelines. Clinicians, researchers
and writers of guidelines therefore have a
clear challenge and obligation within the
next few years to ensure that the develop-
ment of both remain in synchrony. The rapid
development and publication of an expert
consensus on point-of-care ultrasound for
COVID-19 is an example of this being possi-
ble [1].

The spectrum of clinical use of TUS is un-
iquely wide, including non-physicians per-
forming TUS using basic hand-held scanners
prehospital and even in space, to highly
trained experts performing advanced TUS
using expensive high-end scanners in very
selected in-hospital patients [5, 6] where
the differential diagnosis is perhaps more
limited. One of the great advantages of
many forms of point-of-care ultrasound is
its simplicity in asking clinically relevant di-
chotomous questions [7]. Use of focused
TUS to determine the presence or absence
of multiple B-lines as part of the interstitial
syndrome is a relevant example in this con-
text. The presence or absence of interstitial
syndrome has been described as a means of
ruling cardiogenic pulmonary oedema in or

> Fig.1 TUS image showing a slightly frag-
mented pleural line (PL) and presence of
multiple B-lines. The pattern is clearly ab-
normal, but does not allow a differentiation
between the many causes described as
being able to cause such a pattern (e. g.
COVID-19, cardiogenic pulmonary oede-
ma, non-cardiogenic pulmonary oedema,
interstitial lung disease, near-drowning,
lung haemorrhage following transthoracic
biopsy) [2]. As with other signs and diag-
nostic tests, contemplation and careful
integration with other findings and clinical
context is always warranted.

out in patients with acute respiratory failure
[8]. This dogma was further challenged in
2020 as interstitial syndrome is also com-
monly seen in COVID-19 patients with acute
respiratory failure (> Fig.1). There is no
doubt that diagnostic and focused TUS has
a rightful place among the standard diag-
nostic tools used in patients with respiratory
symptoms [2]. It is however necessary for
any physician using TUS to critically appraise
its strengths and limitations, and how pres-
ence or absence of different signs and pat-
terns should be understood and integrated
in the given clinical context alongside other
diagnostic tests performed.

The research in TUS will in future years
hopefully continue to push the borders in a
wide range of clinical settings. Aspects such
as using more advanced techniques as well
as using TUS for predicting patient out-
comes will undoubtfully be included in the
future research [6, 9, 10]. More importantly
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the time has come to agree on standards of
TUS quality, methodologies, key outcomes,
and how TUS should be integrated in clini-
cal practice guidelines.
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