
• Reliable MRE measures show a significant stiffness increase

in chronically dysfunctional allografts compared to stable

• pSWE produces a high proportion of unreliable measures

• Increasing stiffness in dysfunctional allografts previously

reported7, though conflicting results also published8.

Perfusion9 and renal anisotropy may affect elastography

measurements

• MRE correlated with DCE-MRI measured MTT in the

vascular compartment suggesting a relation between

stiffness and kidney perfusion

• MRE appears to be sensitive to fibrotic changes in

dysfunctional kidneys and may be a potential tool for non-

invasive assessment of kidney health
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• Renal transplant is treatment of choice for end stage

renal disease, however a high proportion of transplant

recipients experience at least one episode of transplant

dysfunction1

• Monitoring of transplant recipients may provide early

indications of dysfunction – biopsy is not a practical

surveillance tool due to sampling variability and risks

• MR elastography (MRE) and ultrasound point shear

wave elastography (pSWE) allow noninvasive

assessment of tissue mechanical properties and have

been shown to be feasible in measuring renal transplant

fibrosis 2-4

Objective

• Investigate whether MRE and pSWE can differentiate

between stable functioning and chronically

dysfunctional allografts

• Assess association between MRE and pSWE and

histopathological scores, DCE-MRI derived parameters,

and clinical outcomes
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• MRE successful in all patients, pSWE unsuccessful in

1 patient

• MRE and pSWE stiffness measurements are shown

in Table 1

• Example MRE and pSWE acquisitions are shown in

Figure 1

• No significant difference between groups when

analyzing all data. Reliable MRE measures showed

significant difference in groups (p=0.038). No

difference was found in in pSWE reliable measures

(Figure 2)

Table 1. MRE and pSWE stiffness (mean�SD) of stable and chronically dysfunctional
patients. Results from all measurements and only reliable measurements are
presented.

Figure 1: Example images of MR elastography (top) and pSWE (bottom). MR
elastography images depict magnitude, wave image propagation and stiffness
map with overlaid confidence map signifying areas of reliable measurement.
pSWE measurements were performed in upper, middle and lower poles.

Figure 2. Boxplots displaying MRE (left) and pSWE (right) allograft stiffness 
when including all measurements (top) and only reliable 
measurements (bottom). 

Figure 3. Plots displaying correlation between MRE corticomedullary
stiffness and GFR (left) and MTT in the vascular compartment (right)

• MRE correlated with GFR (r=-0.477, p=0.034; Figure 3)

and time since transplant (r=0.464, p=0.040)

• MRE negatively correlated with DCE-MRI measured MTT in the vascular compartment (r=-0.745, p=0.008; Figure 3)

• MRE correlated with Banff inflammation in areas of interstitial fibrosis and tubular atrophy (i-IFTA) and arteriolar hyalanosis

(ah) scores, pSWE correlated with Banff cv (r=0.797, p=0.018)


