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Background

Lung Point-Of-Care Ultrasound (POCUS) is an important di-
agnostic tool to detect pleural effusion and its use in the Pe-
diatric Emergency Departments (PEDs) is increasing. Thanks to 
its high sensitivity and specificity and its safety profile, POCUS 
should be considered as an extension of the physical exam and 
should be the first line procedure to guide the choice of further 
diagnostic-therapeutic procedures [1-4]. In this case series we 
have presented three unusual etiologies of pleural effusion and 
suggested that POCUS together with careful clinical evaluation 
and a low threshold of suspicion can improve the management 
of dyspnoic patients in PED; being repeatable and comparable, 
ultrasound also allows for a real-time follow-up and a reduction 
in the radiation dose received due to a decrease in the number 
of chest radiographs performed [3,6,7].

Here we report three unusual cases of pleural effusion in 
which POCUS played a key role in diagnosis and management. 
Local ethical board committee approved and permitted the use 
of patients images.

Cases presentation

Case 1: A 8-year-old girl affected by Congenital Myotonic 
Dystrophy was admitted to our third-level PED due to respira-
tory failure. She was usually assisted with nocturnal Pressure 
Support Mechanical Ventilation (PSV) via tracheostomy; the 
morning of admission, upon awakening, her parents noticed an 
increased respiratory effort which prevented daytime suspen-
sion of PSV. At presentation she was assisted by PSV; she was 
alert, sweaty, tachycardic and pale, with low-grade fever and 
normal oxygen saturation in room air. During examination she 
presented two desaturation < 50% episodes, resolved after as-
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piration of abundant blood-mixed mucus from airways. Lungs 
auscultation showed silent right middle-lower lobes. The re-
maining physical examination was unremarkable.

We performed a lung POCUS, with the patient in the supine 
position, finding a large right pleural effusion with hepatization 
of the underlying lung parenchyma (Figure 1).

Figure 1: B-Mode US shows a right medio-basal large pleural effu-
sion 2 cm maximum thickness (arrow) with collapse of underlying 
lung parenchyma (*) and air bronchogram (arrow head). Normal 
representation of the contralateral lung fields. No bilateral ultra-
sound sign of pneumothorax.

The father reported that, four days before, he noticed blood 
during the upper airways routine aspiration inducing us to sus-
pect that she could have inhalated a tooth, confirmed by Com-
puted Tomography (CT) scan.

The pleural effusion was drained with a POCUS-assisted tho-
racetesis and two fibroscopies were subsequently attempted to 
remove the Foreign Body (FB), both unsuccessfully. A lobecto-
my was performed but the patient died due to cardiopulmonary 
arrest 18 days after the surgical procedure.

Case 2: A 13-year-old otherwise healthy girl presented to 
the PED with a one-month history of dry cough and breath-
ing shortness with no other symptoms and no improvement 
despite broad spectrum antibiotics. Her past medical history 
was unremarkable. She was eupnoic and apyretic with normal 
heart rate and slight respiratory distress. Physical examination 
revealed a silent right chest. 

We performed a lung POCUS, with the patient in the sitting 
position, finding an extensive right anechoic pleural effusion 
with underlying atelectatic lung (Figure 2). There were no ul-
trasound signs of pericardial effusion. Routine blood tests were 
not useful to clarify the origin of pleural effusion, with normal 
white blood cell count and inflammation markers. Due to the 
unclear origin of the effusion, a chest CT was performed, show-
ing a right paramedian mediastinal hypodense solid mass.

Her bone marrow aspirate demonstrated a 90% blasts infil-
tration and a diagnosis of T-cell Acute Lymphoblastic Leukemia 
(T-ALL) was made. The pleural effusion was successfully drained.

Case 3: A 16-year-old otherwise healthy boy presented to 
the PED with a 4-days history of persistent fever, chest pain and 
painful breathing. His past medical history was unremarkable 
except for Coronavirus Disease (COVID-19) twenty days before 
admission. At presentation he was suffering, alert and pale. He 
was tachycardic, tachypnoic and hypotensive. Cardiac activity 

was rhythmic, with muffled heart tones and ejective systolic 
murmur. Breath was bilaterally reduced at lung bases.

With the patient in the supine position, we performed lung 
POCUS and a subxiphoid chamber view Focus Cardiac Ultra-
sound (FOCUS), finding a pericardial effusion with preserved 
biventricular function and slight bilateral anechoic pleural effu-
sion with sporadic B-lines (Figures 3A,3B).

Blood tests were consistent with a hyperinflammatory state; 
thus a diagnosis of COVID-related Multisystem Inflammatory 
Syndrome (MIS-C) was made. Pulses of methyl-prednisolone in 
association with anti-interleukin-1 therapy were started with 
progressive clinical and ultrasound improvement.

Figure 2: B-Mode US through intercostal acoustic windows of right 
hemithorax depicts anechoic massive pleural effusion extended 
from the apex to the basis (arrow) with underlying atelectatic lung 
(*). No pathological findings were reported in contralateral hemi-
thorax, no US signs of pneumothorax nor pericardial effusion.

Figure 3: POCUS pointed out slight bilateral anechoic pleural effu-
sion (arrow) with sporadic B-lines on both sides of lungs (A), while 
FOCUS showed pericardial effusion (arrow head) with preserved 
biventricular function (B).

Discussion and literature review

Our Lung POCUS and FOCUS were performed by two PED 
physicians previously trained in basic and advanced US educa-
tion with at least 2 years of PED and US experience.

Usually, if the patient is conscious and cooperative, an up-
right position is preferred for a suspected pleural effusion, al-
though sometimes it may not be applicable due to trauma, al-
tered level of consciousness or neuromuscular pathologies that 
force the patient to maintain a supine or a 45° position as our 
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case 1; thus, it is mandatory to explore the most caudal area of 
the thoracic cavity because free-flowing pleural effusions accu-
mulate in the most dependent portions of the thorax [1,2]. The 
type and frequency of transducer used should vary with the age 
of the patient; high frequency linear probe (5–10 MHz) with a 
small footprint are preferred in younger patients as our case 
1, whereas in older or obese patients where a greater depth is 
required, a low frequency convex probe (2–5 MHz) is preferred, 
as our case 2 and 3 [3-5].

As shown in case1, FB Inhalation (IFB) is a critical occurrence 
in children, especially under three years of age and in those 
with neurological disabilities, due to uncoordinated swallow-
ing or others anomalies of the protective mechanisms of the 
airways [8].

There are no specific clinical or radiological diagnostic crite-
ria; antero-posterior chest radiographs are traditionally used 
although there are no sure signs and a substantial proportion 
of cases may have silent radiographs. In this case, the POCUS 
together with a careful medical history and clinical examination 
has allowed us to diagnose a IFB at patient’s bed. It is known 
that the longer a FB remains in the airways, the more difficult 
endoscopic removal will be, due to mucosal inflammation and 
edema, therefore timely diagnosis is very important. Although 
IFB secondary to trauma is known, to our knowledge this is the 
first reported case of dental inhalation secondary to traumatic 
airway aspiration [9].

As reported in the literature, pleural effusion could be the 
first sign of malignant disease as a result of various mecha-
nisms, including lymphatic/venous obstruction due to medi-
astinal lymph nodes, mediastinal masses or thoracic duct ob-
struction or pleuropulmonary infiltration/superinfection [10]. 
Certainly, US findings are not specific and need always to be 
related to other clinical and laboratory data with a cytological or 
histological confirm, although our case2 point out the necessity 
for considering the T-cell lymphoblastic lymphoma and T-ALL 
within the differential diagnosis of any sterile pleural effusion 
with no response to antimicrobial therapy and POCUS could be 
a formidable tool for an early diagnosis. 

Finally, the incidence of pleural effusion in MIS-C is debated; 
the few data reported are conflicting. Some authors have re-
ported rare pulmonary involvement in MIS-C, unlike COVID-19, 
but other authors have suggested how bilateral B-lines and 
pleural effusions may help PED physicians to recognize systemic 
inflammatory disease, given the absence of effusion in acute 
SARS-CoV-2 infection [11]. Our case 3 revealed how a bilateral 
pleural effusion combined with a pericardial effusion can sug-
gest an inflammatory etiology and therefore lead to targeted 
therapy; moreover, POCUS has the indisputable advantages to 
explore at first sight the multi-organ involvement typical of MIS-
C and the possibility of being repeated to verify the effects of 
the therapeutic management [12]

While there is no doubt about the superiority of POCUS over 
physical exam and chest radiography to detect pleural fluid, 
there is no agreement on its usefulness for the differential diag-
nosis between transudate and exudates, where POCUS shows 
its main limit [2]. A transudate pleural effusion is always an-
echoic but exudates, both malignant and non-malignant, may 
be anechoic or echogenic, with or without fibrinous septations; 
therefore, while an echogenic effusion may suggest an exudate, 
an anechoic pleural effusion does not provide diagnostic evi-
dence of a transudate and should not remove concern that the 

effusion may be exudative [13,14]. In these cases, if the etiology 
remains unclear, thoracentesis is needed to establish a diagno-
sis and POCUS can be useful facilitating this invasive procedure 
reducing complications and increasing its success rate as shown 
in case 1.

Conclusion

During the acute phase, these described cases are usually 
admitted to the PED, but the etiological diagnosis remains dif-
ficult. Ultrasound is superior to radiography and physical exami-
nation in diagnosing pleural effusion, with results similar to CT 
scans, then offering the benefits of reduced cost, avoidance of 
ionizing radiation, and bedside availability [15].

Our case series highlights the heterogeneous etiologies of 
pleural effusion and suggests that POCUS is a key tool in un-
usual and emerging diseases; therefore, it should always be 
considered in any unclear case of dyspnea or respiratory failure 
to choose wisely which patients need further study such as CT 
or thoracentesis.
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