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Objectives

1. Describe the utility of bedside lung ultrasound in the NICU.
2. Explain the basics of interpreting lung ultrasound findings.
3. Briefly list possible research applications for neonatal lung 

ultrasonography.
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?POCUS?
• What? 

oPoint Of Care UltraSound
• Who?

oMany subspecialties
• Where?

oU.S.A. lags behind other countries in neonatal POCUS
• When?

oExam, Transport, Code, Delivery Room
• Why?

oAdjunct to clinical assessment
oAnswer binary clinical questions
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Pericardial Effusion?

https://www.showmethepocus.com/cardiac-tamponade
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Ascites?

https://www.pocus.org/role-of-point-of-care-ultrasound-pocus-in-diagnosing-ascites/
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Lung Ultrasound: Pros and Cons

TTN? RDS? 
Pneumothorax?
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Lung Field Scoring

• Semi-quantitative 
evaluation of lung fields 
using ultrasound
• “Score” assigned based 

on presence of different 
ultrasound artifacts
• Higher score → “Sicker” 

lungs
• Clinical applications?

Brat R, Yousef N, Klifa R, Reynaud S, Shankar Aguilera S, De Luca D. Lung Ultrasonography Score to Evaluate Oxygenation and Surfactant Need in 
Neonates Treated With Continuous Positive Airway Pressure. JAMA Pediatr. 2015;169(8):e151797. doi:10.1001/jamapediatrics.2015.1797
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2. Explain the basics of 
interpreting lung ultrasound 
findings 
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Probe Choice: Depends on What You Have!
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Chest Wall 
Anatomy/Boundaries
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Lungs: the Stationary Part
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Lungs: the Moving Parts
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Skin and 
subcutaneous 

tissue

Muscle

Rib

Rib Shadow

Pleura

Lung field 
artifacts
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Artifacts: As 
easy as 
“A-B-C”
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A-Lines

Pleura

A-Line

• A = Aerated 
• Pleura: 

• Bright
• Reflective
• Two apposing components 

• Reverberation artifact
• Same distance as skin to pleura 
• Equal distance from each other 
• Fade with depth 
• Doesn’t always mean healthy lung 
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B-Line it to the Bottom
• B Lines = Bad or Baby
• Blow through A lines
• Touch Bottom of field
• US through not air
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Lots of B-Lines = Really Bad
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Comet Tail
• Look similar to B-lines
• Do not touch bottom
• Do not obliterate A-lines
• Reverberation artifact
• Two strong reflectors
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Consolidation
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Consolidation
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Case Presentation:

A 36-week male neonate was delivered via C-section for maternal indications. 

He received PPV in the delivery room, then started on CPAP. 

Transport requested given need for higher level of service. 

Developed increased work of breathing while in transport. 
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Ultrasound Findings
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Get to the Point!
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Make the Point for POCUS
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A Day at the Beach J

• M-Mode 
• Captures motion
• Time (x-axis)
• Depth (y-axis)
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A Day at the Beach J
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Seashore Sign
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Getting A’s isn’t Always Good…
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Chest X-ray before and after Needle Decompression
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3. Briefly list possible research 
applications for neonatal lung 
ultrasonography.
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Provides a scoring system based on the presence of artifacts:
• 0: A-pattern, defined by the presence of the only A-lines
• 1: B-pattern, defined as the presence of ≥ 3 well-spaced B-lines
• 2: Severe B-pattern, crowded and coalescent B-lines. May have consolidations limited to 

the subpleural space.
• 3: Consolidations extending down into lung parenchyma.

Semiquantitative Lung Field Scores
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Lung Exam: Zones to Scan
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Conclusion: The LUS score is well correlated with oxygenation status in both term and preterm 
neonates, and it shows good reliability to predict surfactant administration in preterm babies 
with a GA less than 34 weeks under continuous positive airway pressure.
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Less Than Nine? You will (probably) be fine

40
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Local Research Study

• Research question: Can serial lung field ultrasound scores and 
measurements of diaphragmatic excursion taken during a steroid 
taper predict successful liberation from invasive mechanical 
ventilation? 
• Inclusion criteria: Birth GA <29 weeks starting on DART. CGA ≥ 36 

weeks starting on prednisone. 
• Exclusion criteria: Congenital lung/chest wall/diaphragm 

defects, air leaks, pleural effusions
• Hypothesis: Those infants who successfully extubate during a 

steroid course will have both lower baseline LUS and a greater 
difference between their baseline and post-extubation LUS’s. 
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Preliminary 
Data
• Enrollment: 21 DART 

courses (17 attempted 
extubations), 8 Pred 
courses

• DART Data 

Successful Extubation
No Yes P-value
(N=5) (N=12)

#_Ultrasound 1.0001
Mean (SD) 3.00 (1.00) 3.33 (1.61)
Median (IQR) 3.0 (2.0, 4.0) 3.0 (2.0, 3.5)
Range 2.0, 4.0 2.0, 7.0

LUS_Base 0.3521
Mean (SD) 16.20 (1.10) 14.09 (3.24)
Median (IQR) 17.0 (15.0, 17.0) 15.0 (10.0, 17.0)
Range 15.0, 17.0 10.0, 18.0

LUS_PE 1.0001
Mean (SD) 15.60 (1.14) 14.17 (4.47)
Median (IQR) 16.0 (15.0, 16.0) 15.5 (13.5, 17.0)
Range 14.0, 17.0 3.0, 18.0

DE_Base 0.9141
Mean (SD) 0.65 (0.22) 0.68 (0.29)
Median (IQR) 0.5 (0.5, 0.8) 0.7 (0.5, 0.9)
Range 0.5, 1.0 0.3, 1.3

DE_PE 0.0391
Mean (SD) 0.87 (0.26) 0.61 (0.13)
Median (IQR) 0.8 (0.8, 1.0) 0.5 (0.5, 0.8)
Range 0.6, 1.3 0.5, 0.8

RSS_Base 0.7521
Mean (SD) 3.68 (0.96) 3.64 (1.53)
Median (IQR) 3.1 (3.0, 4.5) 3.4 (2.4, 4.2)
Range 2.9, 5.0 1.8, 7.2

RSS_PE 0.1551
Mean (SD) 3.73 (1.13) 3.12 (1.97)
Median (IQR) 3.1 (2.9, 4.6) 2.4 (1.8, 3.9)
Range 2.8, 5.3 1.1, 7.3
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Next Steps

• Ongoing enrollment! 
• Multiple collaborators to over-read each lung ultrasound and 

provide their own score
• Describe the inter-rater reliability of our scoring system
• Provide a composite score

• Determination of interesting secondary findings
• Development of extubation readiness tool?
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Thank you!
Questions?
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