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History
Understand the basic physics of ultrasound
Types of Transducers

Ultrasound Imaging Modes

i w b=

Common Artifacts
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History

Ultrasound

Advancement
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History

Traditional VS. Modern
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Basic Physics

Amplitude

Ultrasound & infrasound

Sound waves with a frequency Sound waves with a frequenocy
200 jow Tor the human ear 1o roo Pegh fFor the humanr oar are
Fheoear are calicd infrasound. called uitrasound

ULTRA SOUND

S 20 Hz to 20,000 Hz

Aramials such as whales elephants Arsamals =adh a< dog= bt bards
ard hippocpotamus use infrasound and nsects can hear utrasound.
Lo COMmMuInIcate over cistances
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Basic Physics

Diagnostic US utilizes sound waves in the range of
1 MHz to 20 MHz
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Basic Physics

Many factors influence the ultrasound waves
transmitted through the human body
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Basic Physics

Reflection & Refraction & Scatter
At interfaces between different medium
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reflection
transmission deflection
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Basic Physics

 High stiffness = high speed
* High density = low speed

S e ey

Air 331 m/s

Brain 1,541 m/s

Kidney 1,561 m/s

Liver 1,549 m/s

Muscle 1,585 m/s

Fat 1,450 m/s

Soft Tissue (average) 1,540 m/s
Bone (different densities) 3,000 to 5,000 m/s
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Transducers
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High frequency Low frequency
waveform waveform

A Linow amay prode

B Curved armay prode

C Phased amay probe
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Linear

L14-5w

e High frequency (5-18) MHz

* Flat surface

* High resolution

* Does not allow deep penetration
1  Maximum depth (6-8) cm
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Curvilinear
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 Low frequency (1 -5) MHz
- * Curved surface
\ * Allow deep penetration into the body.
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Phased-array
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Low frequency (1 - 5) MHz

Allow deep penetration into the body.
Smaller footprint and flat surface.
Poor resolution in the far field when
comparing with curvilinear probe.




Ultrasound Imaging Modes

A-Mode = Amplitude

B-Mode = Brightness

C-Mode = Color Doppler
D-Mode = Pulse Wave Doppler
P-Mode = Power Doppler
M-Mode = Motion
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Ultrasound Imaging Modes

Pulse
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A-mode (Amplitude) !,f/ Ih‘x IIF\
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B-Mode (Brightness)
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Ultrasound Imaging Modes

M-Mode
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Ultrasound Imaging Modes
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Ultrasound Imaging Modes
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Ultrasound Imaging Modes
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Ultrasound Imaging Modes
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Ultrasound Imaging Modes
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Ultrasound Imaging Modes
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Gain

Low High
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Depth

Depth 9omm Depth 180mm Depth 240mm
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Probe Orientation

Orientation dot
/

Probe orientation mark

L S W E g 1S
College of Medicine

—/ 5




Common Artifacts

* Reverberation

* Mirroring

* Acoustic Enhancement
* Shadowing
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Reverberation
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Mirroring

Strong reflector

. Mirror image
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Acoustic Enhancement
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Shadowing
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Thank You
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