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Image acquisition

Slice orientation
Temporal resolution vs. spatial coverage
Choice of FA
Breathing or not?
FA accuracy
T,,measurement
AlF measurement

every tumour type is different!



Image acquisition
slice orientation

coronalsagittal oblique often preferred (instead of axial)
Aeduces wash effects in AlIF (descending aorta)
Anovement correction easier (in plane)



Image acquisition
emporal resolution vs. spatial coverage

ATraditional Geenhanced image may take > 1 minute
/Seeking high spatial resolution, complete coverage, good CNR

Modern high SNR system can speed this up
Multi-array receive coils

Afor DCE-MRI we want frame times?® s
/Depending on rate of enhancement in tumour of interest
fAre we trying to capture first pass and estimate perfusion?
ABD (volume) acquisition preferred (better FA accuracy)
AUse body coil transmission to reduce FA inhomogeneity

/Scope for interleaving high spatial and high temporal resolution scans?
ANe can afford gaps in the later portion of the DCE curve



DCE imaging In the kidney
guantification of renal physiology

AExample shows:
A500d temporal resolution (2.5s) and coverage
A5ood fitting of DCE curves

/Reproducible renal physiological parameters
ARepeats in controls

fAccurate renal physiological parameters
Measured by other means e.g. Nuclear medicine



Cortical ROI

Arterial ROI

MRI Acquisition

Time of peak
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Siemens Avanto 1.5 T scanner

Abdominal TIM caoil

Gradient -echo 3D-FLASH pulse -sequence
TR= 1.63 ms; TE =0.53 ms

Flip angle = 17°

Strong fat saturation; PAT factor = 2 (GRAPPA)
FOV = 400 x 325 mm?

18 x 7.5 mm coronal slices covering entire
kidney (no gap)

Voxel size =3.1 x 3.1 x 7.5 mm 3
Frames acquired every 2.5 s
Gd dose = 0.05 mmole/kg (half dose)
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Fit parenchymal ROI
(uptake modeo no efflux)

A Spreadsheet implementatiog
A uses solver; ROI fits in 5s

o sig-blood

A blood and kidney signals — ol i
A red circles; blue circles — model_Iv
A Fit up to 90s |
A green line

A residuals RMS < 3%:

A model errors are small
A contributions from movement AR S
A contribution from blood signal noise?

A efflux visible after 100s time (s)
A kidney signal < model

A plot shows Gd in two compartments:
A IV glomerular(red line; delayed AIF)
A EV tubular(green line; shows uptake)
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Normal values

parenchymal ROIs in uptake mode

MRI mearrsd instrumental sc literature

normal
filtration (min) Ktrans 0.25t+0.05 0.04 (15%) 0.28(a)
blood volume(%) Vp 34+8 6 (17%) 35 (¢)
perfusion = 219t+53 26 (12%) 258(b)
ml blood mint (100 ml)?
filtration fraction (%) FF 15.5+2.8 1.2(8%) 1520
MeanArrival Time (S) MAT 5.940.7 0.4 (6%) 6.5(d)
absolutesingle kidneyolume Viig 230+28 - 213
(mi)
standardised kidney volume (m V4 214+20 213
total GFR (ml min'1) GFR 115 27 120

Values in yellow are updated from abstract values (using F from peak of gaussian GIRF, and HéfMa=24%)
(@) = GFR/(2V 4™ (b) using RBF = 1.1 litre min?  (c) from CT (d) Sourbron InvesiRadiol 2008

CONCLUSION: our values forfour physiological parametersare accurate
(and FF and MAT are precise and could be useful)
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