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Respiratory tract infections are a significant
cause of pediatric morbidity and mortal-
ity. Chest radiography is the most common
diagnostic imaging. Current guidelines
suggest that a diagnosis of pneumonia can
only be made considering clinical history,
respiratory rate, fever, respiratory signs and
symptoms limited the use of radiography
to severe or complicated cases only (1). Up
till now lung ultrasound (LUS) has not been
mentioned as a diagnostic tool in current
guidelines.

Although LUS is not in the guidelines, it
has gained a value in the clinical practice in
the last 15 years. It moved from the tradi-
tional assessment of pleural effusions and
thoracic masses towards the imaging of the
pulmonary parenchyma, mainly as a point-
of-care technique (2). As a technique LUS
has many advantages. It is quick to preform,
repeatable, and radiation-free compared to

chest radiography or computer tomography.
It has been proved that the learning curve of
LUS is relatively short (“easy-to-learn tech-
nique”), less technically demanding than
other sonographic examinations. In ad-
dition, the main advantage of LUS in chil-
dren is related to the small size of the chest,
which allows quite optimal (still indirect)
visualization of the lungs by the point-of-
case technique. However, ultrasonographers
should be aware of its limitations. US waves
are reflected by alveolar air and bones of
the thoracic cage. Pulmonary changes are
detected only when the lesion reaches the
lung surface. Pathological findings within
hilar regions are missed, and there is a prob-
lem in detection of air-filled lung abscesses.
Despite these limitations LUS has proved to
be useful in the evaluation of many clinical
pulmonary conditions, acute or chronic, in
children and adults.

Most of the published studies compared
chest radiography with LUS in pediatric
population. It was shown that LUS is espe-
cially valuable in detecting pneumonia in
children, with sensitivity even higher than
that of chest radiography. A meta-analysis
including 8 pediatric studies comparing
LUS with X-ray was performed by Pereda
et al. (3); LUS had a sensitivity of 96% and
specificity of 93%, and positive and negative
likelihood ratios were 15.3 and 0.06, respec-
tively.
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Lovrenski et al. (4) presented a unique
prospective study comparing LUS and lung
auscultation using stetoscope, a widely ac-
cepted diagnostic tool. The technique of
LUS is a well described, standardized us-
ing trans-thoracic and transabdominal ap-
proach. In experienced hands the exami-
nation is relatively short (average time 5.7
minutes). Of course, the examination time
depends on the size of the thorax, a child’s
cooperation and the complexity of the find-
ings. The wide range of positive findings de-
pending on the stage of pneumonia at the
time of examination is also well described
and explained. LUS has proved to show
more positive findings compared to auscul-
tation in children with suspected pneumo-
nia. A very important scientific contribution
is the determination of the threshold size of
subpleural consolidations below which it is
highly unlikely that pneumonia will be de-
tected by auscultation: a cranio-caudal size
of subpleural consolidation of less than 30
mm significantly reduced the possibility of
an auscultatory detection. The limitations of
LUS and study were discussed.

How can LUS be introduced in diagnos-
tic algorithm in children with suspected
pneumonia? Is its place in diagnostical algo-
rithms? Iorio et al. proposed LUS as initial
imaging in children with suspected pneu-
monia (5). According to the published data
by Lovrenski et al. (4) LUS should be used
whenever physical findings are unclear and
in cases with a negative auscultation and
strong clinical suspicion of pneumonia.
Consequently, children would not be ex-
posed to unnecessary chest radiography.

In conclusion, LUS is a promising
method in the evaluation of children with

Damjana Kljucevsek: Lung ultrasonography imaging of pneumonia in children

suspected pneumonia, with many advan-
tages and some limitations, which should
be respected. LUS has a great potential to be
implemented in everyday clinical practice
in detecting and following pneumonia and
some of its complications. Its role should
be further evaluated. Every study from that
field contributes a piece in the mosaic. In the
future, there is hope that the introduction
of LUS in diagnostic algorithm will dimin-
ish the use of radiation to a certain degree,
which is in concordance with the nowadays
strategy regarding radiation in children.
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