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Overview

A simple model of the renal uptake curve enables four key
physiological parameters to be accessed.

Ktrans filtration (GFR/unit volume) A GFR

v, blood volume %

F perfusion ml blood (100 ml tissue) min-1
FF filtration fraction FF = K'ans /((1-Hct)*F)

15 normal subjects were each imaged twice, to enable reproducibility
to be measured (Bland-Altman analysis)

Accuracy by comparison with published values
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Cortical ROI

Arterial ROI

MRI Acquisition
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Arterial Input Function AlF

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 mode 2 no efflux)

Spreadsheet implementation
A uses solver; ROI fits In 5s

: ) Paul insert
blood and kidney signals plot; do |
A red circles; blue circles need help
Fit up to 00s from marica
A green line oI e 8
Insert a pic?

A residuals RMS < 3%:

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

A efflux visible after 100s
A kidney signal < model

plot shows Gd in two compartments:

A IV glomerular(red line; delayed AIF)
A EV tubular(green line; shows uptake)
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