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Point-of-care ultrasound in necrotizing pneumonia: A 
case report in an adult

Case presentation

A 49-year-old woman with a history of anxiety, tobacco, and 
methamphetamine use, presented to the Emergency Depart-
ment (ED) for one week of cough and body aches. She had 
normal vital signs and Chest X-Ray (CXR) showed no evidence 
of acute pathology (Figure 1). She was discharged home after 
positive influenza a testing. Twenty hours later, the patient 
re-presented to the ED for respiratory distress and new-onset 
pleuritic chest pain. She was tachycardic, hypotensive, febrile, 
and hypoxemic. Repeat CXR showed dense opacities in the left 
lung (Figure 1). A central line was placed and vasopressors and 
intravenous (IV) antibiotics were started. She was admitted to 
the intensive care unit for Community-Acquired Pneumonia 
(CAP), acute respiratory failure, and septic shock. Non-invasive 
ventilation was used initially, but she required intubation within 
several hours.

Emergency medicine residents performed Rapid Ultrasound 
for Shock and Hypertension protocol at bedside and found 
dense consolidations in the left lung with dynamic air bron-
chograms and a small pleural effusion (Figure 2). Computed To-
mography (CT) revealed necrotizing pneumonia (Figure 3). The 
patient then developed a left-sided pneumothorax; a chest tube 
was placed with near-resolution of the pneumothorax. Blood 
and sputum cultures revealed methicillin-resistant Staphylococ-
cus aureus and the patient was continued on appropriate IV 
antibiotics.

Discussion

Necrotizing pneumonia is an uncommon complication of 
CAP, affecting fewer than 1% of adult CAP cases and up to 7% 
of pediatric cases [1,2]. The disease progresses rapidly, even in 
otherwise healthy young adults, and patients often present in 
severe sepsis [1]. Risk factors for development of necrotizing 
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Figure 1: Chest X-rays from the initial emergency department presentation (A) showing a normal chest without 
radiographic evidence of pneumonia, and repeat presentation. (B) twenty hours later showing dense consoli-
dations in the left lung.

Figure 2: Point-of-care ultrasound video of left lung. Solid arrow indicates a small pleural effusion. Perforated 
arrows indicate dynamic air bronchograms, which differentiate pneumonia from atelectasis.

Figure 3: Computed tomography sagittal view showing the left 
lung with large consolidation, reduced parenchymal enhance-
ment, multiple pneumatoceles, and pleural effusion. These find-
ings are consistent with necrotizing pneumonia.

pneumonia include influenza co-infection, tobacco use, heavy 
alcohol use, drug abuse, and gastrectomy [1].

The most common causes of necrotizing pneumonia are S. 
aureus, Streptococcus pneumoniae, and Klebsiella pneumoniae 
[1]. Both methicillin-resistant and methicillin-sensitive strains 
of S. aureus can express Panton-Valentine Leucocidin (PVL), an 
exotoxin that causes cell death; PVL-positive S. aureus is associ-
ated with severe necrotizing pneumonia and reduced survival 
[1]. Necrotizing pneumonia is difficult to treat and may require 
surgical intervention, particularly when it progresses to pulmo-
nary gangrene or bronchopulmonary fistula [1].

Diagnosis of necrotizing pneumonia relies on imaging. CT is 
standard in adults as CXR rarely shows evidence of lung necro-
sis, and necrotizing pneumonia can be diagnosed by ultrasound 
in pediatric patients [1,2]. CT findings include lung consolida-
tion, loss of normal parenchymal structure, loss of parenchy-
mal enhancement (tissue liquefaction), and pneumatoceles 
or abscesses [1,2]. Ultrasound findings of pneumonia include 
multiple B-lines, pleural effusion, sonographic consolidation or 
hepatization, and dynamic air bronchograms [3,4]. In dynamic 
air bronchograms, air reflections move with respiration, dis-
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tinguishing pneumonia from atelectasis [4]. Ultrasound in pe-
diatric necrotizing pneumonia often shows consolidation with 
hypoechoic lesions (pneumatoceles) and pleural effusion [2]. 
Detection of pneumatoceles was influenced by depth of the ne-
crotic tissue [2]; pneumatoceles may therefore be more difficult 
to detect in adults, particularly obese or severely ill patients, 
due to position.

Emergency physicians should consider necrotizing pneumo-
nia, particularly in children and healthy adults with rapidly pro-
gressive illness. Point-of-care ultrasound is useful in diagnosing 
pneumonia and can be followed by CT in adults for early rec-
ognition of necrotizing pneumonia to trigger appropriate care.
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