An Overview of
Magnetic Resonance Imaging
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The Nobel Prize in Physiology or Medicine

2003

Paul C. Lauterbur,PhD and Sir Peter Mansfield,PhD
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The History of MRI (1)

B 1946 — Felix Bloch & Edward Purcell

» Discovered the magnetic resonance (MR)
phenomenon

» Nobel Prize in 1952

W 1950~1970 — used for chemical and
physical molecular analysis
B 1971 — Raymond Damadian

» The differences of nuclear magnetic
relaxation time between tissues and
tumors



The History of MRI (2)

B 1973 — Paul Lauterbur
» Magnetic Resonance Imaging (MRI)

B 1975 — Richard Ernst

» Proposed the basis of current MR
techniques

» 1991 Nobel Prize in Chemistry

m 1977 — Peter Mansfield

» Produce images at video rates
(30ms/image)

H 1980~
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-2 MRI (Bdrid 82) ?

I R,
Nuclear Magnetic Resonance (NMR) Imaging

B M : magnetic &

B R : resonance + =
the radio frequency of an oscillating magnetic field v.s.
the “precessional” frequency of the spin of some
nucleus

B |: imaging # %
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Siemens Sonata, 1.5 Tesla

(c.f.)¥+ 2 =~ |- 0.5 gauss (1Tesla = 10000 gauss)




Siemens Trio, 3T
University Hospital Frelburg, Germany
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Siemens first MRI| --1983




tir2d, TI 1600, TR 6160, tir 2d, T1 800, TR 1430,
TE 91, TA 7:11, matrix TE 15, TA 1 :51, matrix
173x230, SL 5.0 192x256, SL 5.0




CE-MRA of
the Lungs
(Philips.com)




BolusTrak CE-MRA of
the hand , 1024 matrix

(Philips.com)




FFE image of the ankle scanned with

1024x1024 matrix at 1.0T
(Philips.com)




Fast, easy, automated
whole body imaging
using new table
extension, a single
bolus injection,
scanned in 68 seconds
and providing coverage
which exceeds 6 feet.
(from:University

Hospital Uppsala, Sweden,
Philips.com)




Whole body imaging with MobiTrak. Head
to toe coverage in 2 minutes.
(Philips.com)




Applications in Practice



University Hospital Freiburg, Germany, 2002




University Hospital Freiburg, Germany, 2002
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3D TrueFISP #° 14 . Fetus in uterus

3D Scantime: 17 ~ 19 sec
(B FNE 4w TR R)




Cerebral Glioma Study

W= R e
B Multi-modality --

rCBV map, T1 post contrast, MRS
(Spectroscopic image)

I

rCBV map  T1 post contrast MRS (Spectroscopic image)



MRS : spectroscopic imaging
NAA: neuronal marker
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Diffusion Tensor Imaging

Diffusive Direction
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# #2485, PhD student, NTUEE, Taipei, 2003




Diffusion Tensor Imaging
Cortico-Spinal Tract

# 2248, PhD student, NTUEE, Taipei, 2003
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Functional MRI
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Acupuncture at L1.4 (Left Hand)
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lircrease Signal Intensity p< 10 '3--_ -— p< 1057 e W p< 1078 Decrease Signal Intensity

Courtesy Wu (KSVGH), Radiol 1999
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Cortical surface Cortical inflation

# # 2, PhD, NTUEE, Taipei, 2003
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corrected p-value 0.65
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corrected p-valu 76.05

7 #5+#, PhD student, NTUEE, Taipei, 2003




Summary

Magnetic Resonance

S

Magnetic Magnetic
Resonance Resonance
Imaging Spectroscopy




Thank You !
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