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Effective
Medical Imaging Physics Education

Goals & Objectlves

Medical imaging professionals with a
knowledge of physics that will enable them
to perform clinically effective imaging
procedures with managed risk

to both patients and staff. ¢,,,,,



Our Learning Objectives
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Medical Physics Knowledge Structures

Medical Imaging Physics
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Who needs a knowledge of Physics
applied to clinical imaging?

Radiologists, Residents and Fellows

Technologists

Medical Physicists

Each provides unique challenges and opportunities.
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Physics Learning Objectives
for Radiologists
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The Physicist as an Educator and Teacher

Our Objectives

i Be
Provide more
EFFECTIVE EFFICIENT
learning activities. in our
teaching
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Quality Assurance Procedures | Applied
Image Analysis & Evaluation Medical
Verifying Equipment Performance Physics
Calibration
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Image Quality
Visibility of Anatomical Structures
and Signs of Pathology or Trauma
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Capability & Complexity

(Computed Tomography)
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Digital Resources to
Enrich Learning Activities

References

Textbooks . Clinical Teaching Files
Modules Visuals Images Modules J

Classroom Clinical Small “Flying Solo”
Conference Group
Sprawls
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Building a knowledge structure in the brain.

Image from the Web Sprawts




LEARNING PHYSICS is...::..

Building a knowledge structure in the brain
by Encounter and Experience

Physical Universe Sirawls




Learning is a
Natural Human Process

We Learn by Experience

Physical Universe
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Teaching

iIs helping someone
Building a Knowledge Structure in the Brain

Physical Universe

A mental representation of physical reality
Connect Organize Guide
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The Elements of

A Highly Effective Educational Session

. _ The Physical Universe
The Brain » Connection (Physics of Medical Imaging)
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Physics Learning Objectives
for Radiologists
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CT Image Characteristics
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Analyze and Make Decisions

Image Radiologist
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Clinically Focused Physics Education

Clinical Small “Flying
Classroom Conference Group

Learning Facilitator Individual
“Teacher” and
Peer Interactive
Learning

Each type of learning activity
has a unique value.

Sprawls




Elements of Highly Effective_
Medical Physics Education

Radiologist
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Rich Classroom and Conference
Learning Activities

Learning Visuals
FaCi I itator Representations
“Teacher” o

Reality

Organize and Guide the Learning Activity
Share Experience and Knowledge
Explain and Interpret What is Viewed
Motivate and Engage Learners
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Effective mMedical Imaging Physics Learning
.=.In The Clinic

The Real World Motivating Interactive Collaborative
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-“

The Physicist Provides:
Learning Modules & Collaboration Sprawte




Visuals
for
Learning and Teaching

The Imaging Process Clinical Images

The Three Phases of CT Image Formation
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Visuals

to be used by
Physicists in Classroom and Conference Discussions
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RIGHT CLICK on each visual to download and
use in PowerPoint or other display programs.
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Modules for Self Study
and
Collaborative Learning in the Clinic
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The Physical Principles of Medical Imaging of Topics
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and Dose Management
Perry Sprawls, Ph.D.

To step through module, CLICK HERE.
To go to a specific topic click on it below.
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To step through module, CLICK HERE.

To go to a specific topic click on it below
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Clinically Focused Physics Education

Clinical Small “Flying
Classroom Conference Group

Highly Efficient Highly Effective
For = _= .
General Physics Clm_lcally R_"_:Il!
and Learning Activities

Related Topics

Visuals Images Online Modules
Resources and References
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Analyze and Make Decisions

Image Radiologist
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The Three Phases of CT Image Formation

DigitallAnalog
Scan Image Conversion

and . and
Data Acquisition Reconstruction Display Control

Filtered
Back Projection

Slice Th.

Major Protocol Factors




CT Slice Divided into Matrix of Voxels
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X-ray Photons Interact With Tissue in A Voxel
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SPIRAL SCAN
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CT Dose Quantities

Effective Dose
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Decreasing Noise

Produces Increasing Dose
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Effect of Matrix Size on Image Noise
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The same radiation dose for both images.
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Factors That Determine Image Noise

Ve Digital Image
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Two Major Image Quality Goals

High Detail

Voxel Size

Protocol Factors
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Relationship of Radiation Dose to Image Detail
Lower Dose | Higher Dose
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Factors That Determine Image Detail
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Digital Image

Filtered

~ Data > Back Projection

X -
: Focal Spot
g
)
Dem;:ector

Sprauls




Reconstruction Filter Kernels

Filtered

Back Projection

Noise Reduction Enhance Detail
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(Effects exaggerated for illustration here)
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Scan Data Set
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Clinically Focused Physics Education

Clinical Small “Flying
Classroom Conference Group

Learning Facilitator Individual
“Teacher” and
Peer Interactive
Learning

Each type of learning activity
has a unique value.
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Elements of Highly Effective_
Medical Physics Education
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Digital Resources to
Enrich Learning Activities
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The Sprawls Resources

Sharing the Emory Experience with the World
With Emphasis on the Developing Countries

www.sprawls.org/resources

~ Open Access
Educational Resources
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Enhancing Radiology Education
in Every Country of the World
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