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LEARNING 
OBJECTIVE

¶ Explain the basics of ultrasound physics and orientation. 

¶ Summarize scope, indications, and evidence for Point-of-Care 

Ultrasound (POCUS) of the heart, lungs, peripheral vasculature, and 

soft tissues. 

¶ Interpret POCUS images of the heart, lungs, peripheral vasculature, 

and soft tissues. 

¶ Contrast evidence for standard of care with POCUS.
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POCUS PHYSICS
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POCUS PHYSICS
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POCUS PHYSICS

ÅAcoustic Impedence

ÅGray Scale

ÅBlack (anechoic) = Fluid or loss of echos

ÅWhite (hyperechoic) = Strong reflectors (pleura, bone, fascia, etc).

ÅGray (isoechoic) = organs, tissues.
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POCUS PHYSICS
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Down 

Gain
Up

Gain

ÅAmplitude of the ultrasound waves. 

GAIN
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INDICATOR MARKERS
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SLIDE CONVENTION

Physical Location

Normal Anatomy

Ultrasound
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CASE 1



©2021 Mayo Foundation for Medical Education and Research  |  slide-13

CASE 1

ÅA 78 year-old gentleman presents to the 
emergency department for evaluation 
shortness of breath, progressing over 3 ï4 
days.

ÅHe endorses cough, but denies sputum 
production.   Denies fever or rigors.  Denies 
hemoptysis.  

ÅPast Medical / Surgical History:

ÅCOPD

ÅHypertension

ÅObesity

ÅSocial History: 

Å60 pack year history of smoking

ÅFamily History:

ÅFather ïLung cancer
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CASE 1

Vital Signs:

ÅHR 92

ÅBP 156/52

ÅSpO2 84%

ÅRR 28

ÅT 37.0 Celsius 

Exam:

ÅMild distress

ÅBody habitus impairs JVD

ÅNormal S1 and S2.

ÅDiffuse wheezing throughout all lung fields

Å2+ pitting ñchronicò edema
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CASE 1
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CASE 1

Presumptive Diagnosis: 

COPD Exacerbation

DuoNebs

Prednisone

Levofloxacin

Admitted 
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FOCUSED CARDIAC ULTRASOUND (FOCUS)

Å Scope:

Å LV size / systolic function

Å RV size / systolic function

Å IVC size and respiratory variation

Å Pericardial effusions / Cardiac Tamponade

Å Indications:

Å Hypotension

Å Respiratory Failure

Å Intravascular volume assessment

Qualitative 

(not Quantitative)
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FOCUS

5 Cardinal Views of the Heart

Å Parasternal Long Axis (PLAX)

Å Parasternal Short Axis (PSAX)

Å Apical 4 Chamber (A4C)

Å Subcostal 4 Chamber (S4C)

Å Inferior Vena Cava (IVC)
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FOCUS

LV Systolic Function:

ÅHyperdynamic

ÅNormal

ÅReduced / Severely Reduced

Soni NJ, Arntfiled R, Kory P (2015). Point of Care Ultrasound, Oxford: Elsevier Saunders.



©2021 Mayo Foundation for Medical Education and Research  |  slide-21

FOCUS
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FOCUS
PLAX

LA
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1. Endocardial Excursion

2. Myocardial Thickening

3. E Point Septal Separation
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FOCUS
IVC
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FOCUS
IVC
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FOCUS

ÅSurrogate marker for RA Pressure / Central Venous Pressure

ÅJVP å IVC

IVC Findings CVP (mm Hg) Clinical Correlation

IVC < 2.1 cm, with > 50% collapse 3 (range 0 ï5) Probable hypovolemia

IVC < 2.1 cm, with < 50% collapse

IVC > 2.1 cm, with > 50% collapse

8 (range 5 ï10) 

IVC < 2.1, with < 50% collapse 15 (range 10 ï20) Possible hypervolemia

Soni NJ, Arntfiled R, Kory P (2015). Point of Care Ultrasound, Oxford: Elsevier Saunders.
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CASE 1
PLAX
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CASE 1
PSAX
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CASE 1
IVC
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LUNG ULTRASOUND

Å Scope:

Å Pulmonary Edema

Å Pneumonia (viral and bacterial) 

Å Pleural effusions (simple vs complex)

Å Pneumothorax

Å Indications:

Å Dyspnea

Å Hypoxia

Å Respiratory Failure

Å Intravascular volume assessment
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LUNG ULTRASOUND

Zone 1

Zone 2

Zone 3

Superior + Inferior Points
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LUNG ULTRASOUND
A LINES + LUNG SLIDING
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LUNG ULTRASOUND
ABSENT LUNG SLIDING
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LUNG ULTRASOUND
B LINES 
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LUNG ULTRASOUND
CONSOLIDATION
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LUNG ULTRASOUND
CONSOLIDATION


