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R HH 3 R LARTORE ()
ﬁ 4 x J D ﬁ b ) x Comparison of Magnetic Properties of MRI

Contrast Media Solutions at
Different Magnetic Field Strengths

Comparison of Magnetic Properties of MRI
Contrast Media Solutions at
Different Magnetic Field Strengths

Martin R et.al Investigative Radiology 40(11) 715-724. 2005.

Table 4 Relaxivities* of investigated Contrast Media in Plasma at 37°C

0.47T* 1.5T 3.0T 4.7T
r1 r2 r1 r2 r1 r2 r1 r2

MAGNEVIST 3.8 4.1 4.1 4.6 3.7 5.2 3.8 4.8
GADOVIST 6.1 7.4 5.2 6.1 S) 7.1 4.7 5.9
PROHANCE 4.8 6.1 4.1 5 3.7 5.7 3.7 5.8
OMUNISCAN 4.4 4.6 4.3 5.2 4 5.6 3.9 5.3
RESOVIST 15 101 7.4 95 3.3 160 1.7 118
PRIMOVIST 8.7 13 6.9 8.7 6.2 11 5.9 12

*Values in L mmol's' ** Measured at 40°C
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T1 (ms) T2 (ms)
15T | 3.0T 1%1]/5)* 15T | 3.0T i%ﬂ’/g;*'

BRE 966+58 |1142+154 18 87 +4 76+7 13
AT ik 586+39 | 80971 38 46+6 34+4 -26
FEA 1057+41 | 1328+31 26 79+15 61+9 -23
i fisk 584+14 | 725+71 24 46+6 43+7 -7
=LA | 856+61 | 898+33 5 27+8 29+4 7

Tt 549+52 | 586+73 7 49+8 49+4 1

B TRERS | 343+37 | 382+13 11 58+4 68+4 17
FEARE | 1309+35 [1514+156 16 117 +14 79+10 -33
FERNE | 127464 |1453+123 14 10121 59+ 1 -42
BT 3L AR 1317+85 | 1597+42 21 88+0 74+9 -16

* de Bazelaire CMJ,et al:MR imaging relaxation times of abdominal and pelvic tissues measured in vivo at 3.0T:Preliminary results.Radiology 230:652-659,2004.



EOBIZHTHRFEIFEE D LEER SNRECNR

signal intensity right liver ROI : 50 pixel

S.D.

SNR

right liver =
right liver

CNR right liver — IVC ~ (SNR right liver — SNR IVC )

Post-Contrast (delay 15min) 3.0T 1.5T P-value Mean gain (%)

e-THRIVE Mean S.D. Mean S.D.

SNR 1ignt iver 31.7 10.3 265 8.0 0.027 19.6

SNR ot iver 202 140 245 8.6 0.045 19.2

SNR ¢ 121 49 185 56 0.003 34.6
CNR ight li —IVC

:(SNggright'xj_SNw 19.5 13.2 79 8.8 0.002 46.8

CNR ett ver - ve 171 158 6.0 9.1  0.004 485

= (SNR left liver — SNR IVC )

The statistical data of quantitative analysis for SNRs and CNRs were compared between 3.0T and 1.5T using the paired samples t-test.
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1.5T e-THRIVE

slices thickness : 5.0mm/-2.5mm (sliceZIP)
number of slices : 70

TRI/TE/FA : 5.4/2.6/10°

scan time :22sec

3.0T Normal e-THRIVE

slices thickness : 5.0mm/-2.5mm (sliceZIP)
number of slices: 70

TRI/TE/FA : 3.2/1.5/10°

scan time :16sec

TDLEE SNRECNR

3.0T HR e-THRIVE

slices thickness 1.7mm/-0.85mm (sliceZIP)
number of slices 200

TR/ITE/FA : 3.2/1.44/10°

scan time : 23sec
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DTI* : direct thrombus imaging

pre CE “high” (methemoglobin) post CE “low”

L

sch
TATFEM
3141

sch
T1TFEM
5143

**Moody AR et al:.Direct imaging of deep-vein thrombosis with magnetic resonance imaging. Lancet 1997.



The observed T1 relaxation rate (1/T1ces) caused by contrast material accumulating in a tissue is given
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ANSWERS ...Making an Image
- where 1/T1: is the base relaxation rate of the tissue without contrast, [C] is the concentration of contrast
”""J "l.l"l P‘Ll ---K-space & Rapid Imaging agent within the tissue, and r+ is the relaxivity of the contrast agent. By algebraic rearrangement it is

. : o n tissue relaxation due to the contrast agent:
‘ ...Paramagnetic Contrast Contrast Agents: Physics >  Why Gadolinium?

)% (1/T1) = Tt~ i+ [C]

UTos = UT1t + r10[C]

- Cardiovascular and MRA Contrast Agents: Clinical >  Paramagnetic relaxation?
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H¥EzR 50(1) 114-132 (2005)
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TR fERE vs SNR-CNR
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Yamashita T et al: Diffusion magnetic resonance imaging with gadofosveset trisodium as a negative contrast agent for
lymph node metastases assessment. Jpn J Radiol. 2011.29.25-32.
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TR fERE vs SNR-CNR

Adaptive Steady State Triggering adds confidence to the A Multicenter MRI Protocol for the Evaluation and
Thoracic ECG-Gated Contrast Enhanced MR Angiography. Quantification of Deep Vein Thrombosis.
Yutaka Natsuaki. Venkatesh Mani.

Proc. Intl. Soc. Mag. Reson. Med. 22 (2014) 0660. Proc. Intl. Soc. Mag. Reson. Med. 22 (2014) 3863



DCE-MRI permeabillity
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Tofts PS et al. 1991. Tofts and Kermode model
Brix G et al. 1991. Brix model
Tofts PS et al. 1999. Standard model
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DCE-MRI permeabillity
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DCE-MRI permeabillity
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DCE-MRI permeabillity
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DCE-MRI permeabillity

Cervical cancer : DCE MR and clinical outcome

Author n Parameter Outcome
Hawighorst, 1998 57 Low K ¢p | Survival
Yamashita, 2000 36 High "permeability” "Poor response”
Mayr, 2000 16 RSl;00,<2.5 ! Local control
Loncaster, 2002 50 Low Ag;iy | Survival
Zahra, 2009 13 HighK ™™ orK., | "Better regression"
Semple, 2009 8 K'rans "Clinical response"
Donaladson, 2010 50 EF25s>28% | Survival
Andersen, 2011 81 Low RSlygy, low AUC | | Local control

Michael M. MR Functional Imaging to Guide Radiotherapy: challenges and Opportunities.




DCE-MRI permeabillity
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DCE-MRI permeabillity
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