Medical Equipment Il - 2010
Magnetic Resonance Imagingy

Professor Yasser M. Kadah

Web: http://ymk.k-space.org/courses.htm

CAIRO UNIVERSITY




Sequence of Events

i
90° RF 90° RF i
pulse ON pulse OFF
— —— MZ
y y y
. ~~  Mxy Mxy
t = 0 X t — 1
RF RF
(2) coil coil (c)
RF FID EID &, /Ty
. e cos Wt
? g \ /e 2
N
Ommd |/
G 3




[Pulse Repetition Time (TR)

Distance between successive RF pulses
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[Echo Time (TE)

Time sampling of FID starts
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[Tissue Contrast

Signal Intensity = SI o« N(H)(e V™) (1 — e ™M)
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[Tl-Weighting
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Long TR reduces the T, effect.




[TZ-Weighting

T2*(B) T2*(A) TES

Short TE reduces the T,* effect.




[Tissue Contrast

Tissue T, (ms) T, (ms)
H,0 2500 2500
fat 200 100
CSF 2000 300
gray matter 500 100



Tissue Contrast:
[Clinical Applications
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Tissue Contrast:
Clinical Applications

. : T, (msec) T, (mseq) N(H)
Brain imaging

White matter 510 67 0.61

Gray matter 760 77 0.69

Edema 900 126 0.86

CSF 2650 180 1.00
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PDW, T1W, T2W

T, (msec) T, (mseq) N(H)
White matter 510 67 0.61
Gray matter 760 77 0.69
Edema 900 126 0.86
CSF 2650 180 1.00
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T1/T2 Values

Table 6-2. T, and T, as a Function of Natural Motional Frequencies w vs. the Larmor
Frequency w, for Different Tissues

.
: i Fat and
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Energy Transfer : Energy Transfer : Energy Transfer
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T1/T2 Values
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Example: Brain Imaging

http://knol.google.com/k/brain-ct-mri#



Pulse Sequences:
[Satu ration
90° pulse: saturation
<90° pulse: partial saturation
After T1 recovery: unsaturated

90°
Notations: _/-\ = 90° RF pulse

ﬂ = 180° RF pulse

e L - Partial flip




Pulse Sequences:
Partial Saturation
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Mz Partial saturation: TR is short, TE is minimal.
A partial saturation pulse sequence generates
\ a T, weighted image.




FID

Pulse Sequences:
Saturation Recovery
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T=0 TR 2TR 3TR ATR  In saturation recovery, TR is long and TE is
_____________________ ~_ minimal.
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The saturation recovery pulse sequence results
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Pulse Sequences:
[Inversion Recovery
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Fat Suppression using STIR
Imaging

STIR: Short Tl Inversion Recovery

Fat Supression:
Short Tl Inversion Recovery (STIR) Imaging
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T1 curves

b Null point for H20
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Pulse Sequences:
Spin Echo

Dephasing problem

o External field inhomogeneity
o T2* weighted FID
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Pulse Sequences:
[Spin Echo

time = 2T time=T"



Pulse Sequences:
Spin Echo
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Tissue Contrast Summary

TR TE Signal (Theoretical)
TIW short short NH)(1 — e ™M)
T2W long long N(H)(e ™™
PDW long short N(H)
Short TE Long TE
short TR T1W mixed
long TR PDW T2W




[Problem Assignments

Solve the problems at the end of each
chapter.



