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                    Abstract
Objectives
To evaluate T1 mapping as a non-invasive, functional MRI biomarker in patients shortly after solid organ transplantation to detect acute postsurgical kidney damage and to correlate T1 times with renal function.
Methods
101 patients within 2 weeks after solid organ transplantation (49 kidney transplantation, 52 lung transplantation) and 14 healthy volunteers were examined by MRI between July 2012 and April 2015 using the modified Look–Locker inversion recovery (MOLLI) sequence. T1 times in renal cortex and medulla and the corticomedullary difference were compared between groups using one-way ANOVA adjusted for multiple comparison with the Tukey test, and T1 times were correlated with renal function using Pearson’s correlation.
Results
Compared to healthy volunteers T1 times were significantly increased after solid organ transplantation in the renal cortex (healthy volunteers 987 ± 102 ms; kidney transplantation 1299 ± 101 ms, p < 0.001; lung transplantation 1058 ± 96 ms, p < 0.05) and to a lesser extent in the renal medulla. Accordingly, the corticomedullary difference was diminished shortly after solid organ transplantation. T1 changes were more pronounced following kidney compared to lung transplantation, were associated with the stage of renal impairment and significantly correlated with renal function.
Conclusions
T1 mapping may be helpful for early non-invasive assessment of acute kidney injury and renal pathology following major surgery such as solid organ transplantation.

                  Key Points
                
• Renal cortical T1 relaxation times are prolonged after solid organ transplantation.
• Cortical T1 values increase with higher stages of renal function impairment.
• Corticomedullary difference decreases with higher stages of renal function impairment.
• Renal cortical T1 relaxation time and corticomedullary difference correlate with renal function.
• T1 mapping may be helpful for non-invasive assessment of post-operative renal pathology.
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	AKI:
	
                    acute kidney injury

                  
	ASL:
	
                    arterial spin labelling

                  
	BOLD:
	
                    blood oxygen level dependency

                  
	CMD:
	
                    corticomedullary differentiation

                  
	eGFR:
	
                    estimated glomerular filtration rate

                  
	IRI:
	
                    ischaemia reperfusion injury

                  
	MOLLI:
	
                    modified Look–Locker inversion recovery
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