PONTOS DE VISTA
POINTS OF VIEW

Ultrassonografia Puimonar e Radiografia de Torax: Existe uma Razéao

para um Lider entre os Dois”?

Lung Ultrasound and Chest X-Rays: Is there a Reason for a Leader

Between the Two?

Ortensi B', Caroselli C?

Resumo:

A radiografia de térax (RX) é atualmente a primeira imagem
diagnéstica tradicional usada em pacientes com sintomas res-
piratérios agudos, mas nos ultimos anos a ultrassonografia
pulmonar clinica (LUS) ganhou importancia crescente.

O LUS clinico é definido como um ultrassom realizado no
ponto de atendimento pelo médico integrado ao exame fisico
do paciente.

O uso de um LUS integrado no ponto de atendimento é
seguro, barato, rapido e pode reduzir o tempo até o diagnos-
tico, melhorando o diagndéstico diferencial. Reduz o tempo até
o tratamento, diminuindo o tempo de permanéncia na UTl em
comparagao com as abordagens convencionais € minimizan-
do o numero de exames radioldgicos evitando a exposicéo a
radiagdo ionizante; também reduzir os exames laboratoriais,
otimizando o uso de recursos financeiros.

Palavras-chave: Dispneia/diagnéstico por imagem; Radio-
grafia Torécica; Sistemas Point-of-Care; Ultrassonografia.

Abstract:

Chest X-rays (CXR) is currently the first traditional diagnos-
tic imaging used in patients with acute respiratory symptoms,
but clinical lung ultrasound (LUS) bedside has gained increa-
sing importance in the last years.

Clinical LUS is defined like an ultrasonography performed
at the point-of care from the physician integrated with the
patient's physical examination.

The use of an integrated LUS at the point of care is safety,
not expensive, fast and can shorten the time needed to formu-
late a diagnosis improving differential diagnosis reduces the
time to treatment, decreasing length of stay in ICU compared
to conventional approaches and minimizing the number of ra-
diological exams avoiding the exposure to ionizing radiations;
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moreover, reduce the laboratory tests optimizing the use of
financial resources.

Keywords: Dyspnea/diagnostic imaging; Point-of-Care
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Acute dyspnea is a common symptom in emergency
departments (ED), intensive care units (ICU) and internal
medicine departments. Usually, the approach to the patient
with dyspnea, in addition to the history and physical exami-
nation, is based on blood gases, laboratory tests and chest
radiography.

The literature shows that approximately 20% of patients
presenting in ED with dyspnea are misdiagnosed or receive
a wrong diagnosis and inappropriate therapy with negati-
ve prognostic consequences: the 30-day mortality rate of
these patients is 8%-13%.'?

Chest X-rays (CXR) is currently the first diagnostic ima-
ging used in patients with acute respiratory symptoms but
in this contest, clinical lung ultrasound (LUS) bedside has
gained increasing importance.®

Clinical LUS is defined like an ultrasonography perfor-
med at the point-of care from the physician integrated with
the patient's physical examination.

It is well demonstrated that this approach, in dyspnoic
patients, could rapidly differentiate between “cardiac” and
“respiratory” etiologies reducing the need of further diag-
nostic tests.*

While the use of clinical LUS at the point-of-care in the
last 20 years has attracted the attention thanks to the use of
portable machines and pocked sized devices® up to date its
use still does not seem to be defined in a sufficiently syste-
matic way, underestimating its real potential. It still remains
underused and this tendency could be explained by the lack
of standardized training facilities and the lack of high-quality
evidence-based guidelines on this technique.®”

Clinical LUS has several advantages compared to chest
radiography such as efficiency, speed, safety, repeatability,
low costs, it is independent of patient's breath-hold limita-
tions, free from ionizing radiation, can be performed in real-
-time at the bedside, can be used safely in pregnant women,
has immediate availability of results.®



Ultrasound is limited in extremely obese patients, in case
of subcutaneous emphysema or skin disorders are present.
Another limitation of LUS is the observer- dependent nature.

On the other hand, the learning curve is fast.%1°

It represents a valid support to physical examination as
shown by D. Lichtenstein et al: chest auscultation perfor-
med alone was detected successfully 61% of pleural effu-
sions, 36% of consolidations, and 55% of alveolar-interstitial
syndromes.

LUS seems to be at least as accurate as CXR, with a hi-
gher sensitivity for pulmonary edema, pneumothorax, pneu-
monia, and free pleural effusion.’?

In a systematic review and meta-analysis, Staub et al'®
evaluated 11 017 titles and abstracts screened, involving 25
studies. Fourteen studies assessed pneumonia (n = 1867
patients), 14 assessed acute heart failure (n = 2778 patients),
and four studies assessed exacerbation of COPD or asth-
ma (n = 527 patients): in patients suspected for pneumonia,
LUS showed high sensitivity and specificity in detecting con-
solidations. In acutely dyspnoic patients LUS showed sen-
sitivity of 0.90 (95%) and specificity of 0.93 (95%) for acute
heart failure, whereas B-profile had sensitivity of 0.93 (95%)
and specificity of 0.92 (95%) in detecting modified diffuse
interstitial syndrome. The sensitivity of US using B-lines to
diagnosis acute cardiogenic pulmonary edema (ACPE) was
94.1% (95%) and the specificity is 92.4% (95%) in patients
with a moderate to high pretest probability for ACPE.®

There is a linear correlation between the number of B-li-
nes and the degree of extravascular lung water. Decompen-
sated congestive heart failure can be difficult to differentiate
from ACPE and POCUS can play an important role.

Marini et al, to underline the value of LUS, have shown
the higher LUS sensitivity and specificity compared to CXR
in 4 frequently encountered pathological conditions like:
pleural effusion (LUS sensitivity 92% and specificity 93% vs
CXR sensitivity 39% and specificity 85%), pneumonia (LUS
sensitivity 95% and specificity 90% vs CXR sensitivity 77%
and specificity 91%), pneumothorax (LUS sensitivity 87%
and specificity 99% vs CXR sensitivity 46% and specificity
100%), pulmonary edema (LUS sensitivity 88% and specifi-
city 90% vs CXR sensitivity 73% and specificity 90%).""

Another study concerning atelectasis, showed a high
sensitivity and specificity of lung pulse, respectively 93% and
100%. About pleural effusion, the sensitivity was 94% and
specificity 98% compared to CXR (sensitivity 51%, specifici-
ty 91%) as previously demonstrated in their meta-analysis.®
In relation to pneumothorax, LUS showed a sensitivity of
78.6% (95%) and a specificity of 98.4% (95%). The absence
of lung sliding at a point, followed by the demonstration of
the lung point had a sensitivity of 95.3% and a specificity of
91.1% to detect pneumothorax.™

Several ultrasound signs are connected to a high spe-
cificity for pulmonary embolism (PE).2° Considering that the
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proportion of confirmed PE can be expected to be 10% in a
low-probability population and 65% in a high-probability po-
pulation, a hypoechoic pleural-based lesion confirmed from
LUS would yield a positive predictive value for the diagnosis
of PE of 41.7% and 92.3% respectively.

Moreover, it was demonstrated that LUS is superior to
CXR for diagnosing pneumonia in the ICU settings: sonogra-
phic consolidation was highly specific but moderately sensi-
tive for pneumonia®’; during SARS-CoV-2 pandemic use of
LUS underlined its pivotal role.2224

However, the use of LUS had a limited influence on 30-
day and in-hospital mortality and had no relevant effects on
the 30-day re-admission rate.?26

Furthermore, a recent study has emphasized how there
are many lung alterations related to heart failure and lung
ultrasound is an increasingly widespread tool since it is sen-
sitive, repeatable and safe both for the diagnosis and mana-
gement of heart failure.?”

Another study showed that in clinical scenarios of de-
compensated heart failure, LUS and CXR are the most used
diagnostic tools and, although LUS does not fully replace
CXR, it may be of great help in the emergency setting when
a prompt diagnostic evaluation of dyspneic patients is re-
quested and for monitoring clinical evolution too.?®

In conclusion the use of an integrated LUS at the point-
-of-care can shorten the time needed to formulate a diagno-
sis improving differential diagnosis,?**° reduces the time to
treatment with an higher rate of receiving appropriate mana-
gement in the first hours after arrival at the ED, decreasing
length of stay in ICU compared to conventional approa-
ches,®" minimizing the number of radiological and labora-
tory tests and optimizing the use of financial resources, even
more so in countries with reduced economic resources.®?

This approach should be considered a standard and
not only as a supplementary tool when standard diagnostic
measures fail.* It represents a valid extension of the physi-
cal examination®® in all patients suffering from acute onset
dyspnea. LUS at the point of care®** may represent the first
accurate diagnostic approach to the patient with dyspnea
in emergency departments, helping stratifying patients who
should undergo a second-level diagnostic test. ll
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