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Abstract: Respiratory tract infections (RTIs) are common complaints among patients
presenting to the pediatric emergency department. In the diagnostic assessment of children
with RTIs, many patients ultimately undergo imaging studies for further evaluation. Point-of-
care lung ultrasound (LUS) can be used safely and with a high degree of accuracy in
differentiating etiologies of RTIs in pediatric patients. Ultrasonographical features such as
an irregular pleural line, subpleural consolidations, focal and lobar consolidation and signs of
interstitial involvement can be used to distinguish between several pathologies. This work
offers a comprehensive overview of pediatric LUS in cases of the most common pediatric
RTIs including bacterial and viral pneumonia, bronchiolitis, and COVID-19.
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Introduction
Respiratory tract infections (RTIs) are among the most common pathology presenting
to the pediatric emergency department (ED).' Given the high prevalence and
potential severity of these disease processes, imaging modalities facilitating safe
and rapid assessment of children with respiratory complaints are indispensable.
Point-of-care lung ultrasound (LUS) is widely used to evaluate adult ED patients
presenting with respiratory distress.> ™ In fact, standardized protocols using cardio-
pulmonary ultrasound to guide clinical workups, management, and resuscitation are
commonplace in adults.® Similar to work in adult patients, comparative studies in
pediatric populations demonstrate LUS is equivalent, and in many cases, superior to
physical examination and chest radiography (CXR) for the diagnosis of several
respiratory tract diseases including pneumonia, bronchiolitis, pneumothorax, pul-
monary edema, acute chest syndrome, pleural effusion, and pulmonary contusion.” "’
Compared to alternative imaging studies, LUS is a relatively rapid, inexpensive, and
easy-to-learn technique, and its ability to eliminate ionizing radiation is a clear safety
benefit for pediatric patients. Additionally, as LUS can be performed bedside by the
primary healthcare provider, use of LUS over other imaging modalities can minimize
exposure of hospital equipment and additional staff to the contagious agents such as
COVID-19."'%"

Despite the advantages of LUS over alternative imaging modalities such as
CXR or chest computed tomography (CT), in the pediatric ED LUS is often
underutilized. Here, we provide a systematic overview of point-of-care LUS use
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for the most common pediatric respiratory complaints. We
include discussion about bacterial and viral pneumonia
with special emphasis on coronavirus disease 2019
(COVID-19), and also discuss bronchiolitis. Typical sono-
graphic features of these disorders are discussed and com-
pared. We highlight both the diagnostic potential and
pitfalls of using LUS in these commonly encountered
pediatric pathologies.

Technique and Equipment

Compared to adults, infants and children have thinner
chest walls, a relatively unossified thorax, and smaller
lung volumes. These features make them ideal candidates
for imaging by LUS. Clearly, the types of machines avail-
able are quite variable between settings, although pediatric
lung ultrasound can easily be performed with any ultra-
sound machine available. More recently handheld devices
are successfully utilized in cases with
COVID-19.

Transducer selection depends on the age and size of the

suspected

child, as well as the suspected pathology. In LUS, when
the subcutaneous tissue, pleura, or subpleural space are
being assessed (all structures which are typically very
close to the skin surface and thus the ultrasound probe),
a high-frequency linear transducer (15-5 MHz) is pre-
ferred. This transducer offers higher resolution of shallow
structures given its limited depth of penetration. For larger
children or when assessing deeper pathologies such as
pleural effusion or central consolidations, either a phased
array transducer (7.5-2 MHz) which has a relatively small
footprint, or a curvilinear transducer (5-2.5 MHz) can be
often helpful as they offer deeper imaging penetration,
though at the cost of lower resolution images. In neonates,
a small-footprint microlinear or “hockey stick” transducer
(15-7 MHz) can also be used."?

Children can be scanned in the upright, supine or
decubitus position, and often for optimal results, the
patient’s position may need to be changed during the
examination. Scanning the uncooperative child can be
challenging but frequently feasible when performed with
the child seated in the caretaker’s lap, during breastfeed-
ing, or through the use of age appropriate distraction
techniques in order to minimize anxiety. It may be helpful
to give anxious young patients breaks in scanning, for
example between the right and left lung. Warm gel can
also be used to improve the comfort of the exam. If
tolerated by the patient, frequent reassessments with

repeated scanning can help clinicians understand either
disease progression or improvement after therapies.

For LUS-mediated diagnosis of most pulmonary
pathologies in children, scanning via a standardized survey
using a 6-zone scanning protocol on each side originally
described by Copetti and Cattarossi is recommended.?’
The 6-zone scanning technique assesses anterior, lateral,
and posterior lung fields bilaterally, scanning from apex to
base in both longitudinal and transverse orientations
(Figure 1). Patience and a methodical, thorough approach
to scanning will yield highest results when scanning
patients of any age.

Pneumonia

Community-acquired pneumonia (CAP) is the leading
cause of mortality in children under 5 years of age
worldwide.?! Typically, diagnosing CAP in children is
based on clinical criteria alone and CXR is not routinely
recommended in national and international guidelines.**
However, in clinical practice, CXR is commonly per-
formed and in some reports, it is used in up to 90% of
children with suspected CAP.>* Improved understanding
about the recommended technique, reliability, and com-
mon findings of pneumonia on LUS may decrease CXR
use among emergency physicians, thus reducing medical
costs, radiation exposure, and potentially ED length of

stay.

LUS as a Substitute for CXR in Pediatric

Pneumonia

A robust body of literature supports the use of LUS as the
first-line imaging approach in evaluating children for
CAP.""*2% A 2015 meta-analysis of 8 studies comprising
795 children with pneumonia demonstrated that LUS has a
pooled sensitivity of 96% (95% confidence interval (CI):
94-97%) and specificity of 93% (95% CIL: 90-95.7%), with
positive and negative likelihood ratios of 15.3 (95% CI:
6.6-35.3) and 0.06 (95% CI: 0.03-0.11), respectively.” It
was concluded that “current evidence supports LUS as an
imaging alternative for the diagnosis of childhood pneumo-
nia.” In 2018, a second meta-analysis using 18 studies and
2031 pediatric patients with confirmed pneumonia also
confirmed positive test characteristics and similarly con-
cluded that LUS “should be considered as a first-line ima-
ging modality for children with suspected pneumonia.”*
Thus, the literature is fairly unequivocal about the utility of
LUS in this context.
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Figure | The recommended 6-zone pediatric lung ultrasound scanning protocol. The thorax is divided into 3 regions including anterior (A), posterior (B) and lateral (C and
D) lung fields. Each region is scanned with the transducer in both the longitudinal and transverse orientations, scanning both cranial-caudal, and medial-lateral at each region.

Several subsequent studies have directly assessed the
diagnostic performance of LUS compared to CXR for the
diagnosis of CAP in pediatric populations.'”*>~*® Shah et al
investigated the use of LUS in 200 pediatric patients, average
age 3 years, who were being screened for pneumonia, LUS
was found to have a sensitivity of 86% and specificity of 89%
for detecting CAP%® In a subgroup analysis of patients hav-
ing lung consolidations exceeding 1 c¢cm (as consolidations
smaller than 1 cm are not detected on CXR), the specificity
increased to 97%.'%**® In a study by Jones et al, 191
children were randomized to LUS (investigational arm)
only or CXR followed by LUS (control arm)."” Overall,
there was a 38% reduction in CXR among investigational

subjects with no missed pneumonias. Novice and experi-
enced sonologists achieved a 30% and 61% reduction in
CXR use, respectively. At 1-2-week patient follow-up,
there were no differences in adverse events or unscheduled
health-care visits between study arms.' Studies such as this
not only demonstrate LUS is sensitive for detecting CAP but
also LUS use results in similar clinical outcomes when
compared to alternative imaging modalities.

Scanning Approach and Strategies

In addition to completing a 6-zone scanning protocol as
described above, diligent scanning of the posterior lung
zones is particularly important in cases of suspected
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pneumonia. In a recent study of optimal LUS scanning
zones for the diagnosis of CAP, 46.5% of consolidations
were identified in the posterior zone, 31% in the anterior
zone, and 22.5% in the lateral zone (Figure 2).%'
Furthermore, the majority of consolidations were found in
lower lobes and 96% of sub-centimeter consolidations were
identified on the transverse orientation compared to 76%
which were identified in the longitudinal orientation.*' Lung
consolidations reach the pleural surface in approximately
98% of cases thus facilitating their detection by LUS.** In
some instances, centrally located (perihilar or paracardiac)
consolidations lack contact with the pleural surface and thus
visualization by LUS may be difficult given the air sur-
rounding the lesion even if a low-frequency curvilinear
probe is used.*>** In these cases, it may be necessary to
pursue additional imaging studies such as CXR or com-
puted tomography.

LUS Findings in Bacterial Pneumonia

Lung consolidations at various stages ranging from sub-
pleural consolidations, focal consolidations with air bronch-
ograms, to lobar consolidations with hepatization are all

B Lateral

A Anterior

Right 3 Left

findings along the spectrum of pneumonia and air space
disease (Figure 3). Several features of discrete LUS consoli-
dations associated with bacterial pneumonia include struc-
tures with poorly defined edges, loss of pleural line
echogenicity, sonographic air bronchograms (hyperechoic
linear elements representing air in bronchioles), and artifacts
that appear similar to B-lines (echogenic vertical lines) but
instead arise from the deep edge of the consolidation rather
than the pleural line (Figure 3).° These findings can appear
near the pleural line, or deeper into lung tissue in cases of
central consolidations. Discrete consolidations often demon-
strate unilateral findings, where findings in cases of multi-
focal pneumonia or ARDS are most often bilateral.

LUS Findings in Viral Pneumonia

Lung ultrasound findings in viral pneumonia are well char-
acterized in both adults and pediatrics.*>>° Historically,
these findings have been described during times of influenza
A epidemics; however, more recently the COVID-19 pan-
demic has sparked significant discussion surrounding the
role of LUS in detecting viral pneumonia.

C Posterior

Figure 2 Identification of pneumonia by affected lung zones demonstrates the majority of consolidations occur in the posterior zones, and in the lower lung (54.3%),
compared to the upper (8.6%), or middle (44.3%) lung. (A) 22.5% of visible consolidations occurred in the anterior lung zones, (B) 22.6% of visible consolidations occurred
in the lateral lung zones, and (C) 45.6% of visible consolidations occurred in the posterior lung zones. Reproduced from Milner BHA, Tsung JW. Lung consolidation locations
for optimal lung ultrasound scanning in diagnosing pediatric pneumonia. | Ultrasound Med. 2017;36(11):2325-2328. © 2017 by the American Institute of Ultrasound in
Medicine.?'

Consolidation
- ar
bronchogram

Figure 3 Common lung ultrasound findings in cases of bacterial pneumonia. (A) Normally aerated lung demonstrating an A-line pattern. (B) Sub-centimeter consolidation
visible at the pleural line between rib spaces. (C) Focal consolidation with air-bronchogram seen in the left lower lung. (D) Hepatization of the lung demonstrating a dense
consolidation in the lower right lung.
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Typically, viral pneumonia on LUS is characterized by
alveolar interstitial syndrome which demonstrates discrete
or confluent B-lines (echogenic vertical lines originating
from the pleura as opposed to a discrete consolidation,
extending to the bottom of the screen and moving in concert
with lung sliding) in a specific lung zone (Figure 4).
Additionally, sub-centimeter consolidations without air
bronchograms, which are often undetectable in CXR, are
commonly seen on LUS. These consolidations are topics of
debate and are discussed in more detail below. In a study of
adult patients during the HINI influenza A pandemic, Testa
et al demonstrated the usefulness of LUS in detecting viral
pneumonia. In this work, LUS depicted a pattern of inter-
stitial syndrome in 15 of 16 patients with clinically early
viral disease, all of whom had negative CXR but received a
final diagnosis of HIN1 pneumonia.*”

In a prospective observational cohort study of pediatric
patients during the 2009 HINI influenza A pandemic,
among 20 patients deemed to need CXR, LUS identified
viral pneumonia in 15 patients (75%), isolated bacterial
pneumonia in one case (5%) and normal findings in 4 cases
(20%) cases.*® In this work, viral pneumonia was defined as
identifying either sub-centimeter consolidations without air
bronchograms, and/or individual or confluent B-lines. Viral
pneumonia with superimposed bacterial infiltration was seen
in 7 patients (35%). Ultrasound findings of lung consolida-
tion with sonographic air bronchograms correlated 100%
with CXR findings of bacterial pneumonia, whereas 8/15
cases (53%) of viral pneumonia had non-specific findings
on CXR (primarily peri-bronchial thickening or cuffing).
Interobserver agreement distinguishing viral from bacterial
pneumonia using LUS was excellent (k=0.82).%

Sub-Centimeter Consolidations —

Importance in Pediatric Pneumonia
Sub-centimeter consolidations and their clinical significance
have been a subject of controversy among sonographers as in

B-line- B-jine

most cases they are seen exclusively on LUS and cannot be
visualized on CXR. While sub-centimeter consolidations
without air bronchograms appear consistent with viral dis-
ease on LUS, the clinical relevance and management of sub-
centimeter consolidations with air bronchograms is less well
understood. In studies by Shah et al and Jones et al, 6.5% and
14.6% of patients demonstrated sub-centimeter consolida-
tions with air bronchograms, respectively. However, in both
studies,
hospitalization.'>*> Whether or not sub-centimeter consoli-

only a minority of these patients required

dations with air bronchograms represent early or definitive
bacterial pneumonia is unknown. It has been suggested these
findings may actually represent atelectasis with static air
bronchograms, and thus represent atelectasis mistakenly
interpreted as signs of bacterial pneumonia.***"** POCUS
is intended to define clinical pathology as opposed to simply
describing morphology. However, further research to pre-
cisely determine the importance and clinical relevance of
these findings, and to define whether their presence warrant
antibiotic therapy or “watchful waiting approach” is

19,31
needed.!?318

Pleural Effusion — Prevalence and

Significance in Pediatric Pneumonia

Simple or complex parapneumonic effusions develop in
2-12% of children with pneumonia, and up to 28% of
children requiring hospitalization.*****° LUS is a superior
imaging modality to detect and characterize the nature and
volume of pleural effusion.*’ The LUS appearance of
pleural effusions can range from anechoic or hypoechoic
fluid in the pleural space to hyperechoic fluid with septa-
tions, loculations or fibrin stranding (Figure 5).** LUS is
highly sensitive in detection of small pleural effusions
(<10-30 mL) compared to CXR which is able to detect
effusions larger than 150200 mL.**** For detecting
pleural effusions, CXR has a sensitivity of 65% and spe-
cificity of 81% while LUS has a demonstrated sensitivity

Confluent B-lines

Figure 4 Lung ultrasound findings commonly seen in viral pneumonia. (A) Normally aerated lung demonstrating an A-line pattern. (B) Discrete B-lines originating from a
regular pleural line. (C) Confluent B-lines originating from the pleural line. (D) Sub-centimeter consolidations (SCC) at the pleural line.
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Loculated
pleural effusion

Figure 5 Types of pleural effusion seen on lung ultrasound. (A) Hypoechoic fluid visualized above the diaphragm representing a large simple pleural effusion. The spine is
seen extending above the diaphragm. (B) A loculated pleural effusion with septations and heterogenous fluid visualized above the diaphragm.

and specificity as high as 100%.*>*® Comparing LUS with
thoracic CT scan in assessing children with suspected
complex pneumonia, three different studies revealed no
additional clinical benefits in children undergoing CT.
Specifically, CT did not provide any additional informa-
tion compared to LUS for the detection of pleural effusion,

necrosis or abscess as

16,47,48

lung complications  of

pneumonia.

COVID-19

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic has emphasized the need for
rapid, accurate, and non-invasive evaluation of lung
pathology in populations of all ages. While children of
any age are susceptible to COVID-19, several epidemio-
logic features differentiate disease progression in children
from that seen in adults. Studies from China, Italy and the
United States (US) have thus far indicated fewer con-
firmed cases of COVID-19 in pediatrics (2% of diagnosed
cases in China, 1.2% of cases in Italy, and 5% of the
United States (US) cases), a milder clinical course, and
overall better prognosis compared to in adult patients.** >
Pediatric cases of COVID-19 account for less than 1% of
all US hospitalizations for COVID-19.>° Importantly, in
children with COVID-19, viral coinfection must be care-
fully considered.”*>

Benefits of LUS Over Alternative Imaging
Modalities in Pediatric COVID-19

LUS offers several advantages over other imaging modal-
ities commonly used in the COVID-19 pandemic.
Performed bedside by the primary team, LUS can reduce

patient movement within the hospital thereby reducing
potential viral exposure of additional health-care workers
and difficult-to-sterilize devices such as X-ray or CT scan-
ners. For adult patients admitted to an intensive care unit
with COVID-19-associated respiratory failure, daily LUS
exam reduced the absolute number of CXR and thoracic
CT scans for each patient when compared to a panel of
non-COVID-19 respiratory patients from a year earlier.>®
As mentioned above, while it seems a smaller proportion
of pediatric patients experience respiratory failure requir-
ing intensive-level care, it is feasible that these results may
be extrapolated to floor-stable pediatric patients with
COVID-19, thus reducing patient exposure to ionizing
radiation overall. Further, LUS may play an important
role in triage, monitoring disease progression at home, or
for out-of-hospital diagnoses for patients with COVD-19.
Data in this area are still evolving.’”->®

Several studies suggest CXR may be normal in early or
mild cases of COVID-19 confirmed by RT-PCR.**®! In a
multi-center study investigating the frequency and distri-
bution of radiographic findings in adult patients with
COVID-19, baseline CXR demonstrated only 61% sensi-
tivity for disease compared to a sensitivity of 91% for RT-
PCR (P = 0.009).>° Radiographic findings seem to be most
prominent at 10—12 days post-symptom onset. With a
reported sensitivity as high as 97%, in adult patients,
thoracic CT appears more promising than CXR in detect-
ing early COVID-19.%

When compared to CXR, LUS demonstrates higher
sensitivity in detecting pathological findings commonly
seen in viral pneumonias and COVID-19.'4223%63.64
Taken together, the data suggest that both CXR and thor-
acic CT may have inferior sensitivity in detecting COVID-
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Confluent B-lines

Figure 6 Pediatric lung ultrasound findings in COVID-19. (A) An irregular pleural line seen at rib interspaces. (B) Subpleural consolidations (SPC) originating from the
pleural line. (C) Isolated B-lines originating from the pleural line. (D) Confluent B-lines originating from the pleural line.

19 in pediatric populations. Interestingly, in one multi-
center retrospective study in 30 pediatric patients with
laboratory-confirmed COVID-19, 77% of patients had nor-
mal thoracic CT scans. In these patients, initial CT scans
were performed within an average of 3.8 to 6 days of
symptom onset.> Eleven patients (33%) underwent fol-
low-up thoracic CT an average of 5.9 days after initial
scans, and of these, 10 patients (91%) had no change in
findings from their initial thoracic CT scan.

LUS Findings in Pediatric COVID-19

Compared to adult patients, there are few existing studies
describing LUS findings in children with COVID-19.
Characteristic LUS findings are seen in Figure 6. In adult
patients with COVID-19, the most common LUS findings
include 1) thickening or irregularity of the pleural line; 2)
B-lines (multifocal, discrete or confluent); 3) subpleural
consolidations; 4) a multilobar distribution; and 5) rare
pleural effusions.®®®” Findings are most often seen in the
lung bases and posterior regions. In special pediatric popu-
lations, one small study of three neonates with COVID-19
demonstrated B-lines, focal consolidations, and areas of
spared lung on LUS during their first week of life.°® % In
one report of 10 children admitted with RT-PCR-con-
firmed SARS-CoV-2 infection, in order of frequency find-
ings on LUS included B-lines (70%), pleural irregularities
(60%), areas of white lung (10%) and subpleural consoli-
dations (10%).°” Another study of 8 patients aged 0—17
years admitted with laboratory-confirmed SARS-CoV-2
infection revealed a B-line pattern consistent with inter-
stitial syndrome, and subpleural consolidations.’®®® One
of the eight patients demonstrated an interstitial B-line
pattern on LUS but had a normal CXR. Taken together,
all three groups concluded that in the hands of experienced
sonographers, consistent findings of COVID-19 on LUS
exist, and thus LUS may represent a reasonable approach

for diagnosing and monitoring pediatric cases of
COVID-19.

Bronchiolitis
Viral bronchiolitis caused by respiratory syncytial virus,
human rhinovirus and parainfluenza virus, is the most
common lower respiratory tract infection in infants and
children 2 years of age and younger.”” The diagnosis of
bronchiolitis is primarily a clinical, and current guidelines
recommend against the use of routine radiographic
testing.”' Often in those who receive a CXR, nonspecific
radiographical findings increase the rate of unnecessary
antibiotic use in pediatric populations.’*"?

Currently, LUS is not routinely used in the assessment
of children with 11373874

Though often relatively small, the available studies on

suspected  bronchiolitis.

LUS in cases of bronchiolitis demonstrate common find-
ings include focal or confluent B-lines, subpleural conso-
(with  or

bronchograms), and an irregular pleural line.'®'" The pre-

lidations of variable sizes without air
sence of LUS findings typically increase with a higher
disease severity, and LUS has been shown to predict the
need for respiratory support.”'""”> In bronchiolitis these
findings occur more frequently in the posterior zones, thus,
similar to scanning for pneumonia, careful attention to
scans of the posterior lung zones is key.

A prospective study in 76 infants between 1 and 12
months of age with bronchiolitis presenting to an ED eval-
uated for the need for respiratory support including high-flow
nasal cannula (HFNC) or helmet continuous positive airway
pressure (HCPAP) using clinical and LUS scores. Overall,
sixty patients (79%) were hospitalized and 32 infants (42%)
required either HFNC or HCPAP. LUS score correlated with
increased need for respiratory support (p 0.003)."" Taken
together, the literature strongly suggests that bronchiolitis is

not only amenable to assessment by LUS but also in these
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Table | Summary of Lung Ultrasound Findings in Pediatric Infectious Pulmonary Pathology

Bacterial Pneumonia Viral Pneumonia COVID-19 Bronchiolitis
Distribution Posterior Diffuse Posterior/Lateral Diffuse
Pleural Line Irregular near consolidations Irregular Irregular Irregular
Thickened Thickened Thickened

Lung Parenchyma Discrete B-lines Scattered B-lines

Air-bronchograms Confluent B-lines

Scattered B-lines A-line pattern

Confluent B-lines Scattered B-lines
Confluent B-lines

Air-bronchograms

Consolidations Focal consolidations

Hepatization

Sub-centimeter consolidations

Subpleural consolidations Subpleural consolidations

Pleural Effusion Common Rare

Rare Rare

cases, LUS may predict clinical outcomes such as need for
supplemental oxygen support and trajectory of clinical
improvement.

Discussion
Point-of-care LUS is emerging as an indispensable diagnos-
tic tool for the assessment of pediatric patients with respira-
tory disease. Current evidence suggests that when LUS is
performed in a structured manner, it is an accurate and safe
alternative to CXR in the diagnosis of several respiratory
pathologies in the pediatric emergency department. As seen
in Table 1, there are several overlapping features seen on
LUS between bacterial pneumonia, viral pneumonia includ-
ing COVID-19, and bronchiolitis in pediatrics. Varshney
et al conducted a prospective study in 94 pediatric patients
2 years of age or less with signs of respiratory tract infec-
tion and wheeze to assess the ability of LUS to differentiate
between bronchiolitis, asthma, and pneumonia. Of the 72
patients with a clinical diagnosis of bronchiolitis, 46% had a
positive LUS that included a constellation of findings such
as B-lines, subpleural consolidations, and pleural line
abnormalities. LUS accurately identified all cases of pneu-
monia in this study and was able to rule out asthma as none
had identified LUS findings.”®

In pediatrics, it is also important to consider the possi-
bility of concurrent disease processes. Fortunately, LUS
not only aids clinicians in differentiating pulmonary
pathology but can also be used to identify concomitant
disease. Bacterial co-infection is estimated to occur in
9.7% of standard cases, to as high as in 42% in severe
cases of bronchiolitis among patients admitted to an
ICU.” Biagi et al assessed the diagnostic accuracy of
LUS in children with bronchiolitis and suspected bacterial

co-infection.® In this study, 87 patients with bronchiolitis
and suspected bacterial co-infection who underwent CXR
as part of their diagnostic workup to assess for co-infec-
tion were also assessed with LUS by a pediatrician. Of the
twenty-five (29%) patients definitively diagnosed with a
concomitant bacterial pneumonia, LUS demonstrated a
sensitivity and specificity of 100% and 83.9%, compared
to CXR which showed a sensitivity of 96% and specificity
of 87.1%.® Thus, despite the presence of findings consis-
tent with bronchiolitis in these patients, LUS was also able
to identify concomitant pneumonia with a similar degree
of accuracy as CXR.

Conclusion

While LUS is not routinely incorporated into the diagnos-
tic workup in infants and children with respiratory disease,
emerging literature suggest that LUS may likely be an
important tool in the clinical assessment of pediatric
patients with suspected pneumonia (bacterial or viral),
and bronchiolitis. Importantly, as the COVID-19 pandemic
continues to evolve, it is likely that LUS will play an even
more crucial role in pediatric diagnostic workups given
this method’s ability to rapidly and accurately identify
pulmonary pathology while minimizing healthcare worker
exposure to possible disease. The body of academic work
assessing the use of LUS in pediatrics can still be
expanded, and further research is warranted. As respira-
tory disease season for 2020 nears, we anticipate LUS will
be an indispensable tool and adjunct to physical exam for
differentiating RTIs.
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