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▪ Stronger reflection leads to brighter, better ultrasound images

▪ Maximum reflection occurs at 90° 

Ultrasound Image Generation

Ultrasound machine detects
reflected ultrasound beams
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Selecting the Optimal Transducer

Higher Frequency Lower Frequency

Linear Curvilinear (Convex) Phased-Array

Up to 6 cm Greater than 6 cm 
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Selecting the Optimal Transducer: Peripheral Veins

Higher Frequency Lower Frequency

Linear Curvilinear (Convex) Phased-Array

Up to 6 cm Greater than 6 cm 
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Selecting the Optimal Transducer: Kidney

Higher Frequency Lower Frequency

Linear Curvilinear (Convex) Phased-Array

Up to 6 cm Greater than 6 cm 
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Consider the Imaging Plane

1. Longitudinal/Sagittal

Longitudinal/Sagittal
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Consider the Imaging Plane

Aorta

Cranial Caudal

Superficial

Deep

1. Longitudinal/Sagittal
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Consider the Imaging Plane

2. Transverse/Axial

Transverse/Axial
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Consider the Imaging Plane

Aorta

Aorta

Right Left

2. Transverse/Axial
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Consider the Imaging Plane

3. Coronal/Frontal

Coronal/Frontal
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Consider the Imaging Plane

Cranial Caudal

3. Coronal/Frontal
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▪ Imagine the probe as a flashlight with a flat beam

▪ Point the flashlight at the target

Ultrasound Image Generation
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Is the Beam Pointed at the Target? 

Looking for the right kidney

No
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Is the Beam Pointed at the Target? 

Yes!

Looking for the right kidney
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How Ultrasound Interacts with Tissue

▪ Reflected

▪ Absorbed

▪ Transmitted

▪ Scattered

▪ Refracted
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Echogenicity

Isoechoic

Anechoic

Hyperechoic

Hypoechoic

More Transmission More Reflection
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Common Ultrasound Artifacts

False images that do not represent true anatomic structures 

1) Shadowing

2) Reverberation

3) Mirror Image

4) Edge Refraction

5) Posterior enhancement
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▪ Ultrasound is reflected, scattered 
resulting in a shadow below

▪ Deeper structures are obscured

▪ Examples: Bones, stones

Shadowing

Rib
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Rib

▪ Strong reflectors positioned parallel 
to each other

▪ Ultrasound bounces back and forth 
multiple times

▪ Reflectors: Air, pleura

Reverberation

Rib

Pleura
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▪ Ultrasound reflects off strong 
reflector

▪ False image is created deep to 
the true image

▪ Reflectors: Pericardium, 
diaphragm

Mirror Image

Pericardium

Heart

Mirror Image

Pericardium
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▪ Ultrasound changes direction due to difference in tissue property

▪ Signal dropout similar to shadowing

Edge Refraction

Fluid
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▪ Ultrasound transmits through fluid unimpeded

▪ Increased echogenicity seen posteriorly

Posterior Enhancement

Brighter
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Questions?
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