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Lung ultrasound in acute respiratory distress: diagnostic and
prognostic utility in intensive care

Ecografia pulmonar en el distrés respiratorio agudo: utilidad
diagndstica y prondstica en cuidados intensivos

Daniela de la Caridad Rodriguez Farifias "' José Luis Vazquez Guerrero !

Elizabeth Diaz Vazquez '"*' Marisol Negret Hernandez !

1 Faustino Pérez Provincial Clinical-Surgical Teaching Hospital. Matanzas,
Cuba.

RESUMEN

La ecografia pulmonar ha emergido como herramienta de cabecera en el manejo del
paciente critico con distrés respiratorio agudo. El objetivo de este articulo es argumentar
por qué debe ser considerada una herramienta diagnostica y prondstica de primer nivel en
todo paciente con distrés respiratorio agudo ingresado en cuidados intensivos. Su capacidad
para diferenciar rdpidamente entre edema cardiogénico, sindrome de dificultad respiratoria
aguda (SDRA), neumonia, derrame y neumotdérax la convierte en un complemento
insustituible de la exploracién clinica y la radiografia de térax. Sin embargo, pese a la
evidencia internacional que respalda su alta sensibilidad y especificidad, su implementacion
sistematica en las unidades de cuidados intensivos (UCI) es heterogénea y no siempre
protocolizada. El articulo sostiene que la ultrasonografia pulmonar no solo mejora la
precision diagndstica a pie de cama, sino que también permite cuantificar la pérdida de
aireacion mediante la escala de ecografia pulmonar (LUS), la cual se correlaciona con
parametros de oxigenacion como la PaO2/FiO2 y con desenlaces clinicos, como dias de
ventilacién mecanica y mortalidad. Se argumenta que la integracién de un algoritmo
ecografico estandar en la evaluacion inicial del paciente con distrés respiratorio agudo es
costo-efectiva, reduce la exposicion a radiacion, acorta los tiempos diagndsticos y guia
decisiones terapéuticas, como la titulacion de la presion positiva al final de la espiracion
(PEEP) o drenaje pleural. No obstante, se requiere formacion especifica del personal
intensivista y validacion local de los patrones ecograficos. Se concluye que la ecografia
pulmonar debe ser considerada una competencia esencial en Medicina Intensiva.

ABSTRACT

Lung ultrasound has emerged as a bedside tool for managing critically ill patients with acute
respiratory distress. This article argues that it should be considered a primary diagnostic
and prognostic tool for any patient with acute respiratory distress admitted to the intensive
care unit. Its ability to rapidly differentiate between cardiogenic edema, acute respiratory
distress syndrome (ARDS), pneumonia, pleural effusion, and pneumothorax makes it an
indispensable complement to clinical examination and chest radiography. However, despite
international evidence supporting its high sensitivity and specificity, its systematic
implementation in intensive care units (ICUs) varies and is not always standardized. The
article maintains that lung ultrasound not only improves bedside diagnostic accuracy but
also allows for the quantification of aeration loss using the lung ultrasound (LUS) score; this
score correlates with oxygenation parameters—such as the PaOz2/FiO2 ratio—and clinical
outcomes, including duration of mechanical ventilation and mortality. It is argued that
integrating a standard ultrasound algorithm into the initial assessment of patients with
acute respiratory distress is cost-effective, reduces radiation exposure, shortens diagnostic
times, and guides therapeutic decisions, such as positive end-expiratory pressure (PEEP)
titration or pleural drainage. Nevertheless, specific training for intensive care staff and local
validation of ultrasound patterns are required. The article concludes that lung ultrasound
should be considered an essential competency in intensive care medicine.
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intensive care.

Acute respiratory distress constitutes one of the main causes of
admission to intensive care units (ICU) and is associated with
mortality ranging between 30 % and 50 % in its severe forms (1),
Conventional evaluation is based on clinical findings, arterial blood
gases, and portable chest radiography. However, the latter has well-
documented limitations: low sensitivity (40-60 % for the diagnosis of
ARDS), poor ability to differentiate between cardiogenic and non-
cardiogenic edema, and lack of quantification of regional lung
aeration (2, Furthermore, computed tomography, considered the gold
standard, involves transfer out of the ICU, radiation exposure, and
high costs, which prevents its routine use 3,

In this context, lung ultrasound has emerged as a bedside tool that is
safe, reproducible, radiation-free, and with an acceptable learning
curve for the intensivist (), The BLUE protocol (Bedside Lung
Ultrasound in Emergency) has demonstrated a sensitivity greater
than 90 % for identifying the cause of acute respiratory failure in less
than three minutes (3, Beyond qualitative diagnosis, the lung
ultrasound score (LUS), which quantifies the loss of aeration in 12
lung zones, has shown excellent correlation with PaO2/FiO2 and lung
weight estimated by tomography (),

However, in many hospitals in Latin America and specifically in Cuba,
the implementation of lung ultrasound in the ICU remains optional
and non-standardized. There is a false belief that its learning is
complex or that it requires high-end equipment (7).

The objective of this opinion article is to argue, based on current
evidence, why lung ultrasound should be considered a first-level
diagnostic and prognostic tool in every patient with acute respiratory
distress admitted to the ICU, and to propose a model for practical
integration.

Lung ultrasound as a differential diagnostic tool

The first clinical gain of lung ultrasound is its ability to distinguish,
immediately, between causes of hypoxemia that require radically
different treatments. Pattern A (horizontal A-lines with preserved lung
sliding) points to a normal airway (asthma or COPD) (®). The presence
of bilateral and symmetric diffuse B-lines suggests cardiogenic edema
or ARDS; the distribution and presence of associated pleural effusion
help differentiate them (. 9),

Consolidations with dynamic air bronchogram are typical of
pneumonia, while the lung point (loss of sliding in a defined area)
establishes the diagnosis of pneumothorax (10, In multicenter
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intensive care.

studies, lung ultrasound has shown a sensitivity of 90,5 % and a
specificity of 98,4 % for the diagnosis of ARDS when compared with
tomography (11),

Quantification: LUS score and its prognostic value

Beyond etiological diagnosis, lung ultrasound allows measuring the
extent of aeration loss through the LUS score (0 to 36 points). Wang
and Qi, in a 2024 meta-analysis that included more than 1200
patients, found that an elevated LUS score (>24) in the first 24 hours
was associated with a significantly higher risk of in-hospital mortality
(12), Furthermore, the evolution of the score (decrease >6 points in
72 hours) predicts a better response to alveolar recruitment and a
greater probability of successful extubation (13), Therefore, the LUS
score is not only a descriptor of severity but a true dynamic imaging
biomarker.

Ultrasound-guided therapeutic applications

The intensivist who handles the ultrasound machine can make real-
time decisions: adjust PEEP to recruit collapsed zones (evidenced by
consolidations or coalescent B-lines), decide the need for diagnostic
and evacuative thoracentesis, monitor the response to diuretics in
cardiogenic edema (disappearance of B-lines), and even guide
weaning from mechanical ventilation by evaluating lung reaeration
(14), The FALLS protocol (Fluid Administration Limited by Lung
Sonography) has been shown to reduce fluid overload in patients with
septic shock by stopping fluid therapy when diffuse B-lines appear in
previously aerated zones (1°), These ultrasound-based interventions
have the potential to reduce complications and shorten stays (16),

Barriers and solutions for local implementation

Despite the evidence, barriers persist: lack of systematic training,
variable availability of ultrasound machines, and cultural resistance to
replacing daily chest radiography. However, the learning curve for
basic lung ultrasound is short: with 25 supervised examinations,
acceptable interobserver agreement is achieved (kappa >0.8) (17), It
is feasible for Intensive Care residents to acquire these competencies
during their training, integrating ultrasound into the daily evaluation
of patients with respiratory distress. Furthermore, current portable
ultrasound machines (such as those available in many provincial
hospitals) are sufficient for lung examination, as they do not require
special high-frequency probes (18),
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intensive care.

It is worth being realistic: lung ultrasound has limitations in patients
with extensive subcutaneous emphysema, morbid obesity (reduced
acoustic window), or occlusive dressings. It also does not completely
replace tomography in cases of complex diffuse interstitial lung
disease or suspected massive pulmonary embolism (1?), However, in
daily ICU practice, the combination of Ilung ultrasound +
echocardiography + inferior vena cava evaluation resolves most
scenarios of acute hypoxemia (20,

Lung ultrasound is a high-value diagnostic and prognostic tool in
patients with acute respiratory distress in the ICU. Its ability to
identify etiologies and quantify aeration loss through the LUS score
correlates with severity and predicts adverse outcomes such as
mortality and days of mechanical ventilation. Its systematic
implementation, together with structured training of intensive care
personnel, is cost-effective and improves therapeutic decision-making
at the bedside. It is recommended that Intensive Care services in
Cuba incorporate lung ultrasound as a standard of initial evaluation in
every patient with acute respiratory distress, and that institutional
protocols be developed that integrate the LUS score into routine
clinical records. Current evidence no longer allows this technology to
be considered a luxury; it is a necessity, provided it is adapted to the
resource conditions of each institution.
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