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A) Pathogenesis of atherosclerosis. Falk E et al. J Am Coll Cardiol 2006; 47:C7-12
8) The popcorn plaques. Jagat Narula & H William Strauss. Nature Medicine 13, 532 - 534 (2007)

Biomarkers in Atherosclerosis
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Pulse sequences can be
designed to allow
quantify tissue T1, T2 and T2*
relaxation times
T1 and T2* mapping
allows quantification of contrast
agents based on their T1 and
T2* values

T1 Mapping: Saturation Recovery
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Quantification of Contrast Uptake
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T1 map:

subject  #1 #2 #3 #4 mean = SD
T1,.Ims] 737 737 737 737 n/a
T1poslms] 366 377 354 316 353 + 27
c [uMol] 92 86 98 121 99+ 15




T1 Mapping: Inversion Recovery
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Estimation of Relaxivity

Relaxation rate vs. Gd concentration
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Quantification of Contrast Uptake
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Marcelo Andia, KCL and PUC

T2* Quantification

Cartesian Radial

signal =A*e™ 812" n = echo number TE, = n-th echo time A= M, * cos (alpha)

T2* Quantification
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Tissue Characterization

Pulse sequences can be designed to allow
differentiate between tissues based on their T1 and T2
relaxation times

Tiw, T2w and PDw MRI
allows enhancing or
suppressing tissues based
on their T1, T2 or proton
density values
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iMSDE Based Black Blood Imaging
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Wang J et al. PLoS ONE 6(10): ¢26567.
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Comparison— Dual-IR vs. iMSDE

iMSDE coronary wall

1. Wang J et al. PLoS ONE 6(10): 26567.
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i@ Contrast Enhanced Imaging

Unersty ot Lonten

Pulse sequences can be designed to visualize

contrast agents based on their T1 or T2 shortening effects

Inversion recovery or DCE-MRI
allows enhancing tissues with
gadolinium uptake while
suppressing tissues without 4
contrast uptake based on their
T1 relaxation time values




Inversion Recovery Imaging (T1w)
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Kawasaki T et al. JACC Imaging. 2009
Oei ML et al. Eur Radiol. 2010
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Contrast Enhancement

T1 [ms] T2 [ms] o [Hz] flow

Blood 1200 250 0 yes
Muscle 850 50 0 no
Fat 250 100 220 no
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1) Brittain JH, et al., Magn Reson Med. 33:689-696 (1995).
2) Botnar RM, et al.; Circulation. 99(24):3139-3148 (1999).
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Coronary Lumen Sequence
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Li D et al. Radiology. 1996
Botnar RM et al. Circulation. 1999
Stuber M et al. JACC. 1999

VESSEL WALL MRI
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Coronary Vessel Wall Imaging
Double Inversion Radial Sequence

Katoh M et al. J Magn Reson Imaging. 2006;23(5):757-62.




Conclusions

MRI provides many contrast weightings that
allow imaging

vessel lumen

vessel wall (morphology)

vessel wall vascularity (DCE-MRI)

vessel wall biology (CE-MRI)

advanced motion correction -> coronary lumen and
vessel imaging
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