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‘ I Name the major components of a magnetic resonance imaging (MRI) system and the subassemblies of each.
|

2. List the thee types of MRI systems and describe features of each.
|
3 xplam the concepts of the spatial characterization. 4. Identify the principal controls on the MRI operating console
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5. Describe the MR image quality and artefact,

i
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6. List & explain the important imaging methods & Pulse Sequences, }
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Magnetic Resonance Imagmg System Components el B30t cilaas - \
Introduction And Overview Llall
a Magnets: Magnet Types: - Permanent magnets - il B3 cilaas 1 Sk
Resistive Magnets - Superconducting magnets ablisll
Gradient Coils: types & function oyl B3t lais 1 3
b Ll
0 Radio-freceuncy system: - Transmitter & receiver coils. - il Bt s 1 4
RF Coils types: @ Surface coils T Volume RF coils Stloliall
0 Shimming & magnetic field shielding: coiles types - ol B3t s 1 5
Active - Passive st liall
MRl computer system: types & functions - Acquisition 1 6
Control - Image Reconstruction - Image Storage and
£ — . osV bl class
Retrieval - Viewing Control and Post Processing | | MRI
geloliall
system electronics : - Frequency Synthesizer - Radio i
Frequency Amplifier
Data Acquisition: Spatial encoding - Frequency encoding - 1 z
. 7,0 B3t uliaas
el Clasay] ) Phase encoding U Slice encoding - Slice selection - Slice = aﬁwl
iy o Ll e s s
Al ity ks L_“)ff’ location - Slice thickness )
Al Cisicilitatat | FDF pladliay )
Al asey) Caiy g el g 0 Image reconstruction: - K-space - decoding the signal, - o 33 cilass 1 8
o Fourier Transformartion (FT) (gbolisll
MR image quality: - Resolution T Matrix size T Field of RN | ESPPR PO IRET 1 9
view (FOV) - Slice thickness eboliall
Noise T Noise Sources T Signal-to-Noise Ratio (SNR) o)l Byl el 3! 10
cansiderations: types & factores bluall
- Artefacts: @ Motion-Induced artifacts @ 1 11
ol 3 s
Radiofrequency artefacts @ Distortion artefacts ™
PRRREA
Aliasing artefacts W Sequence specific artefacts
[ imaging Methods: Pulse Sequences - spin echo pulse k! 12
sequence @ single-, multi-, and fast spin echo - Inversion )
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recovery sequences @ short tau inversion recovery (STIR) Ll
@ fluid awenuated inversion recovery (FLAIR) T phase- )
sensitive inversion recovery (PSIR)
- Gradient echo sequences @ Coherent gradient echo 1 13
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Incoherent Coherent gradient echo @ - Steady state free
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Grating lobes - Slice thickness Choose an item.,

Phased-array transducers (beam-steering arrays) Choose an item.

Image quality variation across the field of view
= Dependence of beam width and sensitivity on Choose an item.
angle — Grating lobes

Hybrid beam-slepping/beam-steering

Choose an item.
transducers -

3D/4D transducers Choose an item.

Time-saving techniques for array transducers Choose an item. W

B-mode instrumentation Signal amplitude

: P Choose an item.
_processing — Amplification

Transmit power control - Time — gain

. Choose an item.
compensation

Dynamic range of echoes ~ Analogue-to-digital

; N Choose an item.
conversion — Harmonic imaging

Colour flow and tissue imaging Choose an item.
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wart Carlyle Bushong, Geoffrey C larke, “M

f Biological Principles”, Mosby, Inc., an affiliate of Elsevier Inc,, 4th edition, 2015,
erry Sprawls “Magnetic Resonance Imaging, Principles, Methods, and Techniques” ,

i Medical Physics Publishing Madison, Wisconsin. 2000,
| [erry Sprawls, “Physical principles of medical imaging” |, Medical Physics Publishing

Madison, Wisconsin 2nd edition, 1995,

agnetic resonance imaging : Physical and
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