Pathological lung ultrasound :

ILD, Pneumonia, Pulmonary edema
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® Interstitial lung disease (ILD)

® Pneumonia

® Pulmonary edema
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LUS as a tool for evaluating lung pathology

- Advantages
— Fast and immediate results
— Non-invasive exam
— Dynamic assessments
— Serial monitoring

- Disadvantages
— Highly user-dependent
— Does not provide quantitative analysis



Correlation between position & lung anatomy
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Surface Anatomy of the Lung and Lobes
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Normal Lung Ultrasound Findings
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”Horizental artifacts or “replica effect”
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1. A-line
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2. Lung sliding

« Pleural line : Chest wall 1t inflated lungs AFO|2] & GAH ™
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Lung sliding in M-mode

« Pleural line 2| sliding 2 A|7t0]| I}-& 2242 L X|St= M-mode
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— “Seashore sign” = lung sliding

— "Stratosphere sign” = absence of sliding (pneumothorax,
effusion, pneumonia, ARDS, pleurodesis, pneumonectomy)
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Pathologic LUS Findings

1. B-lines
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2. Loss of Lung Sliding & Lung Pulse
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“Shred Sign” & “Hepatization”



1. B-lines

Interlobular septum O| =% S7I, O[M&& Fibd 571 82 o
2o M HOIX|H 2ZLE O & MOSHA k|1, Comet-tail 22

HtSF artifact & BtE= A

StLEO| =7H0J A 371 O] 42| B-line O 2.0{0F H2|AHS R THE
B-line may suggest an increase in interstitial fluid

Dz. : Pulmonary edema(Fluid overload or ARDS), lung fibrosis,
Interstitial pneumonia
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2.Loss of Lung Sliding & Lung Pulse
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3. Consolidation

« Lung consolidation :
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« Consolidation type :

Non-translobar consolidation Translobar consolidation
(shred sign or C-line) (hepatization)
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 Pneumonia(m/c)  Pneumonia, atalectasis



< Non-translobar consolidation (shred sign or C-line) >
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< Translobar consolidation (hepatization) >




Disease-Specific Findings

1. Interstitial Lung Disease (ILD)

. Findings: Diffuse B-lines, irregular/thickened pleural line, subpleural
consolidations

. Differentiation from other causes of B-lines (e.g., pulmonary
edema)

2. Pneumonia

. Findings: Consolidation with air bronchograms, shred sign, pleural
effusion

. Differentiation from atalectasis

3. Pulmonary Edema

. Findings: Diffuse bilateral B-lines, normal lung sliding, thickened
pleura

. Distinguishing Cardiogenic vs. Non-cardiogenic pattern



1. Interstitial Lung Disease (ILD)

1) Multiple B-lines
2) Pleural Line Abnormalities

—  Pleural line becomes irregular, thickened, blurred, and fragmented

—  Thick, irregular, fragmented pleura line is associated with subpleural
fibrotic scars

3) Other findings

—  Subpleural nodules / Small amount of pleural effusion/
Decreased lung sliding/ Subpleural changes

B-lines

Pleursl irregularity




(@) No ILD
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Acute Cardiogenic | Chronic heart Acute lung Pulmonary
pulmonary edema | failure injury/ ARDS fibrosis
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Clinical setting acute

B-line number

B-line
distribution

Other signs

EchoCG

++++

Multiple, diffuse,
bilateral
(white lung)

Pleural effusion

Abnormal

chronic
+/++/+++

Multiple, diffuse,
bilateral,
following
decubitant
regions (black
and white lung)

Pleural effusion

abnormal

acute

++++

Non-
homogeneous
distribution,
presence of
spared areas

Pleural effusion,
pleural
alterations,
parenchymal
consolidations
of various size

Likely normal

chronic
+/++/+++

More frequently
posterior at lung
basis

Pleural
thickening

Likely normal



2. Pneumonia

1) Consolidation

2) Dynamic air bronchograms
 Hyperechoic circles move with respiration

3) Pleural effusion
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Viral pneumonia Bacterial pneumonia

<Consolidation> .
) : : <Consolidation>
« Typically subpleural in location )
+ Unilateral
e« Smaller (<0.5 cm) . Laraer in size
« Multiple, Bilateral 9
Associated with pathologic B-lines Associated with air bronchograms

Pneumonia Atalectasis
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B-line + Lung pulse

« Prescence of pulmonary blood flow Abscence of pulmonary blood flow
on Color doppler imaging on Color doppler imaging
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3. Pulmonary Edema

1) Multiple B-lines
— 3 or more B-lines in one interspace
— confluent B-line that occupies most of the interspace.

— "Number of B-lines present” is correlated with the degree of loss of
lung aeration and the presence of interstitial and alveolar edema
characterized by ground glass opacities on CT

2) Associated with Bilateral Pleural effusion (+/-)

3) Key distinguishing feature (from COPD, ILD)
— Preserved lung sliding
— Usually bilateral homogenous pathologic B-line
— Absent of pleural line abnormalities



Cardiogenic pulmonary edema Non-cardiogenic pulmonary edema

0ll) Heart failure 0fl) ARDS, Atypical pneumonia
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PLAPS(posterolateral alveolar pleural syndrome) point
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