ASPETAR ) Li s wu

MR PHYSICS FOR DUMMIES

Dr Emad Almusa

Qatar Ortho ports Nedici

ﬁ_
~—==-
— --

' "fi’w' - n
=
El UHME\E\BEBE FT) PR BT

Qatar Orthopaedic and Sports Medicine Hospital
)_Iaég |_v_)_” - L«I] ‘o e ‘4_>|)_> ,_ma.\_._u.\_o




Introduction
Basic physics
Exam S

CS—

I

\
A,

1 |
LAt
/)

NN

1)

[

1
T

Outline

j===8

ASPETAR ) Li s wu

‘ﬁrm\\m

Qatar Orthopaedic and Sports Medicine Hospital



Introduction

 Magnetic resonance imaging (MRI) is based on
the physics principle nuclear magnetic
resonance (NMR)

* NMR deals with the interaction of atomic
nuclei, radiofrequency energy and a strong
magnetic field



Introduction

e Dr. Isidor Rabi
discovered NMR in late

1930’ s

e 1952 - Bloch and Purcell

get Nobel prize for work
with MR

e 1977 —first MRl on
human was performed
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Adipose tissue
Whole blood (oxy)
Whole blood (deoxy)
CSF (similar to H20)
Liver

Muscle

Grey Matter

White matter

Basic Physics
Tissuetype  ApproxTivalue(ms)  ApproxT2value(T2)

240-250
1350

1350
4200-4500
490
860-900
920

780

60-80

50

200
2100-2300
40

50

100

90



T1

T2

PD

GE

DWI

ADC
FLAIR
STIR
fMRI
Perfusion

Sequences




Sequences

Image Number:1-0- -

 Low TR (<750msec)
 Low TE (<20msec)

Trigger Time:

Inversion Time:

Repetition Time:538.00

Echo Time:15.00

Slice Location:-7.32 W : 01024
Slice Thickness:4.00 C : 00511




Sequences

* High TR (>1500 msec)
* High TE (>75 msec)




ACQQU 0] . .
Image Number:10
x3.12

Trigger Time:

Inversion Time:
Repetition Time:2800.00
Echo Time:32.00

Slice Location:90.20
Slice Thickness:4.00

Sequences

W : 01082
C: 00514

Acquisition Date:1/28/2014
Acquisition Time:11:14:34 AM
Image Number:10

x 3.87

Trigger Time:

Inversion Time:
Repetition Time:2910.00
Echo Time:32.00

Slice Location:90.20
Slice Thickness:4.00




Conclusion
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