Dr. Paul Brazzell
The Basics of Ultrasound
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OBJECTIVES
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Intra-abdominal organs.

Find and obtain standardized images of the pancreas,
adrenal glands, duodenumyloro-duodenal junction and
ICCJ.

Be able to localize abdominal great vessal® , CVC PV
Familiar with US guided fine needle aspirate technique.
Knowledge of major indications for abdominal ultrasound.
Familiar with theory and technique for F.A.S.T
examination.

Capable of marketing ultrasound to your staff and clients
Understand how to optimize your ultrasound image
Ca?able of recognizing and where possible eliminating
artifacts
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MOST IMPORTANT OBJECTIVE

HAVE FUN



WHAT IS ATRANSDUCER?

A Converts one kind of energy to another

A Plezoelectric

A Transmitter: electrical to sound wave

A Recelver: sound wave to electrical

A The crystals are ceramic and fire in groups
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A The shape of the transducer face determines
the shape of the ultrasound image



MAKING AN ULTRASOUND IMAGE
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Multiple crystals
Transducer shape dictates
Image shape

Multiple crystals fire
together

No moving parts

Firing patterns vary to
direct beam into tissue
Each beam yields one line
of information



SECOND FIRING




THIRD FIRING
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INFORMATION PROCESSING
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Beamprogresses into tissug
until it encounters an
Interface between two
different types of tissue.

Angle of incidence affects
how much sound comes
back. Perpendicular angle
returns the most
Information.




Changes in density
cause reflection of

some of the beam

straight back to the
transducer.




As the echoes are
returning, the rest of
the sound beam
continues on into the
body until it hits
another variation in
tissue type.










Attenuation: As the
beam traverses more
tissue and sound Is
reflected back to the
transducer, the
remaining beam is
weaker.




BUILDING THE IMAGE

A Repeat this process on next beam path

A These lines presented together to form one
frame

A Multiple frames?2 20 fps, Is seen agaltime

A Frame rate can be controlled (somewhat) by
operator
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A Narrower field of view = fewer lines/frame
A Fewer focal zones = fewer beams/line




HOW DEEP

A Crystals fire for ten percent of the time and
listen for ninety percent of the time

A Once finished listening the next
group/element of crystals fires and so on

A How does an element know when to stop
listening

A The operator determines this by adjusting

the depth

A The greater the depth the longer each
element must listen




FILLING SCREEN (ADJUSTING

DEPTH)
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HOW DEEP Il

A The longer each element must listen the
slower the frame rate

A Machine knows the speed of sound and
therefore knows the maximum time the
crystals must listen for

A This Is the time It takes the waves to go out
and back from the depth set by the operator



WHAT SHADE OF GRAY?
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determines gray shade.

A The higher the amplitude the closer toward
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A Conversely, the weaker the returned signal
the darker the pixel.



EFFECT OF PROBE SIZE

A Fresnel zondBeams are closely spaced
A Fraunhoferzone-Beams are far apart
A Transition zoneJunction between two zones

A

A

Radius of the probe determines depth of the
~resnel zone.

_arger the radius and greater the depth




KNOBOLOGY MADE EASY

x Power and gain

x Overall and segmental gain
x Frequency

x FOCUS

x Line density



KNOBOLOGY MADE EASY-PART Il

x Depth

x Dynamic range

x Scan area

x Persistence/frame averaging



POWER VERSUS GAIN

A Power refers to the energy of the outgoing
wave. all machines must have ability to
change the power setting

A We generally set power at 75% to max

A Galin refers to the sensitivity of the crystals in
the probe to the returning sound waves
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OVERALL VERSUS SEGMENTAL
GAIN

A Overall gain will increase the sensitivity of the
crystals to all returned echoes

A Therefore the entire image will be brighter

A Segmental gain increases the sensitivity to
only a certain portion of the image

A Set the overall gain first and then adjust your
segmental gains

A Do not overgain as you make everything
look the samewhite



APPEARANCE OF OVER-GAIN
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ROLE OF FREQUENCY

A Higher the frequency the better the
resolution

A The lower the frequency the better the
penetration

A We want to scan at the highest frequency
possible In order to maximize resolution

A Generally frequencies between 6.0 and 9.0
are ideal for small animals



WHY BETTER RESOLUTION WITH
HIGHER FREQUENCY?
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A Abllity to discern two objects close together
one on top of the other




WHAT IS FOCUS AND HOW DO WE
USE IT?

A Focal point is spot of best spatial resolution

A Shape of piezoelectric crystals

A Acoustic lens

A Controlled firing sequence of the crystals

A Keep focal point at level or just below area of
Interest






