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To the Editor,

Bedside Lung ultrasound is widely used in critically-ill and emergency patients (1). Its role in
pulmonary imaging has been recently reviewed (2). A Lung Ultrasound Score (LUS), based
on the examination of 12 regions of interest has been proposed to assess lung aeration changes
following various therapeutic interventions in mechanically ventilated patients (3,4). As
shown in figure 1, the LUS is based on regional aeration of each examined region which is
graded between 0 and 3, depending on the degree of aeration loss. The LUS score is a semi-
quantitative assessment of pulmonary aeration loss and can vary between 0 and 36.

In anesthetized patients scheduled for abdominal surgery, lung ultrasound detects
intraoperative atelectasis and LUS correlates with perioperative oxygenation impairment (5).
In patients with acute respiratory distress syndrome, LUS is correlated with severity and
predicts mortality (6). It provides a comprehensive monitoring of regional lung aeration
changes resulting from prone positioning (7), fluid loading (4), positive end-expiratory
pressure (8) and drainage of large pleural effusion (9). In ventilated critically-ill patients with
ventilator-associated pneumonia, the rapid decrease in LUS attests successful antimicrobial
therapy-induced lung re-aeration whereas an increase in LUS attests antibiotic failure (10).
During weaning from mechanical ventilation, a LUS > 13 measured at the end of a clinically
successful spontaneous breathing trial is predictive of extubation failure (3).

Despite the increased interest for LUS, training methods to acquire appropriate skills for
LUS measurement are variable between centers and not codified. Based on the clinical
experience accumulated over 10 years of resident training including the acquisition of skills in
lung ultrasound, we hypothesized that 25 LUS determinations supervised by experts would be
enough for trainees without expertise in lung ultrasound to appropriately assess LUS. A
multicentre, prospective and educational study whose aim was the acquisition of basic skills

for bedside lung ultrasound, was conducted in 10 Intensive Care Units in Brazil, China,
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France and Uruguay. The training course started with a 2-hour video lecture. First, ultrasound
patterns characterizing normal aeration, moderate aeration loss (interstitial syndrome,
localized alveolar edema and subpleural consolidations), severe aeration loss (diffuse alveolar
edema), and complete aeration loss (consolidation) were described. Second, the method for
assessing Lung Ultrasound Score was carefully described. One of the objectives of the
training program was to reach an agreement in LUS between trainees and experts. Each
trainee had to perform 25 bedside determinations of LUS supervised by an expert. Experts
participating into the training protocol were staff members in critical care or emergency
medicine with at least a 2-year daily lung ultrasound practice. Every five supervised lung
ultrasound examinations, the trainee and the expert assessed the LUS in the same patient
separately. Concordance was considered as clinically acceptable when LUS assessment did
not differ by more than 2 between trainees and experts. Six hundred and ten comparative LUS
measurements were performed by 100 trainees and 18 experts in 233 mechanically ventilated
and 137 spontaneously breathing critically ill patients. As shown in figure 2, concordance

between trainees and experts was obtained on the 6™ evaluation.

Median duration of training (interquartile 25 and 75) was 51 (23, 69) days. At the end of the
training, the median time required to measure LUS was 8 (3, 14) minutes for experts and 10
(4,17) minutes for trainees.

This study shows that residents and seniors without expertise in lung ultrasound can
acquire the skills required to measure LUS after 25 supervised measurements. The training
should include appropriate recognition of normal aeration, interstitial syndrome, alveolar
edema and lung consolidation, all ultrasound patterns necessary to calculate LUS. Two issues
which could interact with accurate determination of LUS deserve specific comments.

Alveolar edema, characterized by the presence of coalescent B lines, can remain localized, as
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in acute respiratory distress syndrome, or be diffuse, as in cardiogenic pulmonary edema.
When an examined region is characterized by “focal” alveolar edema, corresponding to
“ground glass area” on lung computed tomography, the loss of lung aeration is moderate, and
the region should be graded 1. When the examined region is characterized by diffuse alveolar
edema, the loss of lung aeration is severe, and the region should be graded 2. As recently
recommended (11), when coalescent B lines occupy less than 50% of the intercostal space in
transversal plane, graduation should be 1; when coalescent B lines occupy more than 50% of
the intercostal space, graduation should be 2. Systematic gradation 2 in presence of coalescent
B lines without considering their extension, could lead to overestimation of LUS and aeration
loss. The same reasoning also applies for subpleural consolidations that characterize
ventilator-associated pneumonia (12). These small subpleural consolidations, representative
of foci of bronchopneumonia, have dimensions varying between 5 and 15 mm, are limited by
spaced or coalescent B lines, and are associated with moderate loss of lung aeration (13). For
this reason, regions characterized by subpleural consolidations should be graded 1 and not 3.
In conclusion, the measurement of LUS as a monitoring tool of lung aeration in
critically ill patients, requires a short and easy-to-implement training, based on 25 ultrasound

examinations supervised by a physician with expertise in bedside lung ultrasound.
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LEGENDS FOR FIGURES

Figure 1. Lung Ultrasound Score assessment. Six lung regions of interest, delineated by parasternal line (PSL),
anterior axillary line (AAL), posterior axillary line (PAL) and paravertebral line (PVL) are examined on each
side. Each lung region is carefully examined in longitudinal plane and, each intercostal space present in the
region, is examined in transversal plane. The worst ultrasound pattern characterizes the region (regional LUS)
using the following grading: 0= normal aeration; 1= moderate loss of aeration: interstitial syndrome, defined by
multiple spaced B lines, or localized pulmonary edema, defined by coalescent B lines in less than 50% of the
intercostal space examined in transversal plane, or subpleural consolidations ; 2 = severe loss of aeration:
alveolar edema defined by diffused coalescent B lines occupying the whole intercostal space; 3 = complete loss
of lung aeration: lung consolidation defined as a tissue pattern with or without air bronchogram. Lung

Ultrasound Score is calculated as the sum of the 12 regional scores.

Figure 2: Difference between Lung Ultrasound Score (LUS) measured by trainees and experts over six
successive evaluations. The first evaluation was performed two hours after a lecture describing the method for
measuring LUS. Further evaluations were separated by five ultrasound examinations performed by the trainee

and supervised by the referent. The pink zone indicates the limit of agrement between trainees and experts.
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Each intercostal space present in each lung region is explored and the most severe
ultrasound pattern characterizes the examined region (lung regional score: 0, 1, 2 or 3)

0 = Normal aeration

1 = Interstitial syndrome
2 = Alveolar edema

3 = Consolidation

Figure 1
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