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Our Learning Objectives

Describe the characteristics of anatomical
objects that affect visibility

Recognize the specific S
Image quality characteristics

Relate image quality characterlstlcs
to visibility of specific objects o
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Analyze MRI Protocols for ™ o /
control on image quality /

Identify sources of image artifacts
and methods for prevention

Apply physics knowledge to
the process of MRI quality assurance
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MAGNETIC RESONANCE IMAGE
( WHAT DO YOU SEE?)
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MAGNETIC RESONANCE IMAGE
( WHAT DO YOU SEE?)
FROM A PHYSICAL PERSPECTIVE
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MAGNETIC RESONANCE IMAGE
( WHAT DO YOU SEE?)
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MAGNETIC RESONANCE IMAGE
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THE MAGNETIC FIELD
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MAGNETIC RESONANCE IMAGE
( WHAT DO YOU SEE?)
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MAGNETIC RESONANCE IMAGE
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T1 IMAGE

I|||l||||||l'l]llll;l\l_lu

SHORT 200 400 600 800 1000 LONG

TISSUE T1 VALUES (msec) - ’//W,m i/




T2 IMAGE
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IMAGING METHODS
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MAGNETIC RESONANCE
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PULSES _ — SIGNAL
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RESONANT (LARMOR) FREQUENCY
"DETERMINED BY:

NUCLIDE MOLECULAR STRUCTURE
(H-1, 42.58 MHz/T) ( Chemical Shift)
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SPATIAL CHARACTERISTICS
VOLUME OF SLICES  SLICE OF VOXELS

IMAGE OF PIXELS




A MAGNETIC FIELD
GRADIENT

GRADIENT COILS
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USING A GRADIENT
TO TUNE THE
RESONANT FREQUENCY

GRADIENT COILS

OS?M’{/((/'//J




LOW DETAIL HIGH DETAIL

BLURRED
f_>7//'(/////}



IMAGE DETAIL
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HIGH NOISE LOW NOISE
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SIGNAL STRENGTH
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THE RF COILS
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RADIO FREQUENCY
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SPATIAL CHARACTERISTICS
VOLUME OF SLICES  SLICE OF VOXELS

IMAGE OF PIXELS




SIGNAL STRENGTH
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THE EFFECT OF AVERAGING
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Magnetic Resonance Imaging
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Equipment and Enviroment
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RF Signal

Tissue Voxel |ntensity Image Pixel
Magnetization Brightness
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The MR Imaging Process
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MR Image Acquisition Time

Data
in “k” Space
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RF Signal
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Artifacts Relating To Freguency

Large and Small

Tissue Voxel [Fre uency Image Pixel
Magnetization Brighthess
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Artifacts
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Artifacts Relating To Frequency
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Artifacts Relating To Freguency
Small, Chemical Shift

Tissue Voxel [Fre uency Image Pixel
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MAGNETIC RESONANCE
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Artifacts Relating To Phase

Tissue Voxel |ntensity Image Pixel
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MR Image Acquisition Time

Data
in “k” Space

256

Image Matrix
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Artifacts Relating To Phase

Tissue Voxel |ntensity Image Pixel
Magnetization Brighthess
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Source Of Motion Artifacts
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