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Bedside lung ultrasound in the 
evaluation of acute 
decompensated heart failure

The integration of LUS to the clinical 
assessment allow to differentiate cardiogenic 
dyspnea with sensitivity and specificity greater 
than 95%.”



Santus P, Radovanovic D, Saad M, Zilianti C, Coppola S, Chiumello DA, Pecchiari M. Acute dyspnea in the emergency 
department: a clinical review. Intern Emerg Med. 2023 Aug;18(5):1491-1507. doi: 10.1007/s11739-023-03322-8. Epub 2023 
Jun 2. PMID: 37266791; PMCID: PMC10235852.

Acute dyspnea in the 
emergency department: a 
clinical review

… lung ultrasound, along with 
echocardiography, represents the first rapid 
and non-invasive line of assessment that 
accurately differentiates heart, lung or extra-
pulmonary involvement in patients with 
dyspnea.”



How frequently do you use 
ultrasound when examining 
patients with dyspnea?
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Divert Death from Dyspnea
PoCUS for Shortness of Breath

Oron Frenkel, MD
Emergency Physician

Vancouver, BC
Clinical Assistant Professor, University of British Columbia



Dyspnea Scan
Aka Triple Scan

1. Lungs

2. Focused cardiac/Echo

3. Adjunct (IVC/DVT/etc)



SCAN THE LUNGS

Lung ultrasound = artifact interpretation



DEEP SHALLOW

Wet vs Dry Sliding

Effusions Contour

SCAN THE LUNGS



ANTERIOR



LATERAL



A lines
“Dry lungs”

B lines
Interstitial edema

3 lines = + zone





Localized B lines
3 lines = + zone Pneumonia 

Atelactasis
Contusion



Diffuse B lines
Cardiogenic

ILF
ARDS

Multifocal PNA



LR+ LR-

Clinical 8.6 0.2

CXR 3.9 0.4

US 14 0.1

Clinical + US 37.5 0.03

Pivetta et al. Chest 2015; 148(1): 202-210

Undifferentiated Dyspnea



LR+ 16.8.

LR- 0.07

Chavez et al. Respiratory Research 2014, 15:50



Pleural Effusions



Pleural Effusions



Pleural Effusions



Dense consolidation
“Hepatization”



DEEP SHALLOW

Wet vs Dry Sliding

Effusions Contour

SCAN THE LUNGS



Pleural Line



Pneumothorax



Patchy B lines?



Pleural contour

ROUGH ~
Infectious 



Pleural contour

SMOOTH ~
Transudative 



Scan the Heart

PLAX

PSAX / A4CH



Martindale JL, Wakai A, Collins SP, Levy PD, Diercks D, Hiestand BC, Fermann GJ, Desouza I, 
Sinert R. Diagnosing acute heart failure in the emergency department: a systematic review and 

meta-analysis. Academic emergency medicine. 2016 Mar;23(3):223-42.

Reduced EF LR+ 4.1 / LR- 0.24



PLAX

1. Easiest focused echo view

2. Quick to generate & optimize

3. Rapidly interpretable



PLAX: How to generate



PLAX orientation

LV

RV

LVOT

LA

DAo



PSAX: Bonus view!

LV
RV



3 RAPID QUESTIONS:

1. Pericardial effusion?

2. Significant decrease in LV function?

3. Rule of 3’s aka 1:1:1

PLAX: How to interpret



PLAX orientation

DAo

1. Pericardial Effusion?



PLAX: effusion(s)



PLAX orientation

LV

2. Is LV function severely diminished?



PLAX: LV systolic failure



PLAX orientation

RV

LVOT

LA

3. Assess for 1:1:1



PLAX: RV dilation

RV



PLAX: LVOT dilation

LVOT



PLAX: LAE

LA



Hypothesis checking

IVC

DVT



IVC



FAT FLAT
High R heart pressure Low R heart pressure

SPECIFIC!SENSITIVE!
But not specific…

CHF
COPD (pulm HTN)
Any cause of sig TR

….

Hypovolemia
Sepsis (vasodilation)



DVT



DVT



DVTDVT



65M Hx CHF + COPD
“Can’t breathe”
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38.1

Putting it all together
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Putting it all together











Putting it all together

Young M found in 
respiratory distress with 

cough

120

90/60

85%

30

37.8









Dyspnea Scan
1. Scan lungs

2. Check heart: PLAX +

3. Check your hypothesis

4. Save a life!



4 Ways PoCUS Can Elevate Your Practice

1. Improve patient outcomes

2. Reduce costs

3. Feel empowered

4. Improve patient satisfaction



Shelley Guenther, CRGS, CRCS
Sonographer | Clinical Marketing Manager

Live Demonstration



What additional 
information would 
you like?
Interactive Poll



NEW Whole-Body Scanner

Phased Array + Linear Array

Unsurpassed versatility in a 
high-resolution handheld that 
streamlines your workflow!

• Multi-purpose dual-array

• One-click to switch array

• Broadest frequency range

• Greatest imaging depth to 40cm

• 192 piezoelectric elements

• Available today only in the USA!

PAL HD3

Frequency: 1-15 MHz
Max Depth: 40 cm
Abdominal, Cardiac, Lung, 
DVT, Vascular Access





Pre-Register
Poll

POCUS Skills for Your 
Next ED Shift: 5 Ways to 
Elevate Patient Care

Thursday, February 29th, 2024
2PM Pacific | 5PM Eastern

www.clarius.com/ultrasound-webinars

http://www.clarius.com/ultrasound-webinars


Shelley Guenther
Emergency Physician

Dr. Oron Frenkel
Sonographer

Questions



Thank you!


