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TARGET AUDIENCE: MRE community (radiologists, clinicians 
and scientists) 

PURPOSE: To evaluate the reliability of a novel renal MRE 
technique using spin-echo echo-planar imaging (SE-EPI) in a 
cohort of healthy volunteers. 

METHODS: The study population included 16 healthy adult 
volunteers - 7 males and 9 females. Informed consent was obtained 
in all cases. The median age was 35 years (range 23 to 59). Each 
participant underwent two renal MRE examinations (test 1 and test 
2), within a 30 minute interval between examinations. All 
examinations were performed on the same 1.5-T MR system. Each 
examination contained two sequences- a coronal 90Hz and a 
coronal 60Hz. Two radiologists (A & B) acted as independent 
readers. From the 16 participants, reader A evaluated 32 MRE 
examinations (test 1 and test 2) and reader B evaluated 16 MRE 
examinations (test 1). The readers separately performed region of 
interest tracings of the kidneys on the magnitude images, which 
were then transposed on to the stiffness elastograms. The test-retest 
repeatability was assessed based on reader A's findings on test 1 
and 2. The inter-rater agreement was assessed based on both 
readers’ findings on test 1. The within-subject coefficient of 
variation (COV) and coefficient of repeatability (COR) were 
calculated. Intraclass correlation coefficient (ICC) analysis and 
Bland Altman plots were also performed. 

RESULTS: 

1. Test-Retest Repeatability 

Bland-Altman showed a mean stiffness difference between 
examinations of 0.07 kPa (95% limits of agreement: -1.41, 1.54) at 
90-Hz and 0.01 kPa (95% limits of agreement: -0.51, 0.53) at 60-
Hz. COR was 1.47 kPa and 0.52 kPa at 90-Hz and 60-Hz, 
respectively. The within subject COV was 13.6% and 7.7% at 90-
Hz and 60-Hz, respectively. ICC values were 0.922 and 0.907 at 
90-Hz and 60-Hz, respectively. 

2. Inter-Rater Agreement 

Bland-Altman showed a mean stiffness difference between 
examinations of 0.07 kPa (95% limits of agreement: -0.11, 0.25) at 
90-Hz and 0.02 kPa (95% limits of agreement: -0.12, 0.16) at 60-
Hz. COR was 0.18 kPa and 0.14 kPa at 90-Hz and 60-Hz, 
respectively. ICC values were 0.998 and 0.989 at 90-Hz and 60-
Hz, respectively 

DISCUSSION: Determining the reliability of the novel 3D renal 
MRE technique is important given its potential for use as a 
diagnostic tool. This study confirms that the technique has 
acceptable test-retest repeatability and excellent inter-rater 

agreement. Test-retest variation is likely due to a combination of 
measurement error and physiologic variation (e.g. changes in renal 
hemodynamics and urinary pressure). 

CONCLUSION: SE-EPI renal MRE is a reliable imaging 
technique 

 

Bland-Altman plots demonstrate the test-retest reproducibility 
for the renal MRE technique on coronal 90-Hz and 60-Hz 

 

Boxplots show the test-retest difference for the renal MRE 
technique on coronal 90-Hz and 60-Hz 
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