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Outline

• What is renal T1 and T2 mapping?

• Overview of renal T1 mapping studies

• Overview of renal T2 mapping studies

• Remaining challenges 
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Pathophysiology of tubulointerstitial fibrosis
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Pathologic changes in tissue composition affect the behavior of nuclei undergoing 

resonance

Kidney Heart Liver

Tissue characterization with MRI

Zeisberg M & Kalluri R. Am J Physiol Cell Physiol. 2013

T1 values 

at 3T: ⬆︎ 1403 ± 76 ∣ 1604 ± 98 ms ⬆︎ 1442 ± 84 ms ⬆︎ 895 ± 105 ms
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T1 mapping

Dekkers IA et al. J  Magn Reson lmaging. 2018
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Consensus-based technical recommendations for clinical translation of renal T1 and T2 mapping MRI. PARENCHIMA. MAGMA submitted

Renal T1 mapping acquisition schemes 
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T2 mapping

Wolf M et al. NDT. 2018
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Consensus-based technical recommendations for clinical translation of renal T1 and T2 mapping MRI. PARENCHIMA. MAGMA submitted

Renal T2 mapping acquisition schemes 
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T1 and T2 mapping: biomarkers?

Dekkers IA and Lamb HJ. Br J Radiol. 2018
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T1 and T2 mapping: biomarkers?

European Society of Radiology. Insights into Imaging. 2013; HARNESS. Alzheimer’s & Dementia. 2019
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Proof of concept - renal T1 mapping 

for fibrosis
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Renal T1 mapping in transplant patients

Cortex Medulla eGFR
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Renal T1 mapping in CKD
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Renal T1 mapping in IgA nephropathy
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Renal T1 mapping in viability imaging?
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Biomarker development framework

European Society of Radiology. Insights into Imaging. 2013; HARNESS. Alzheimer’s & Dementia. 2019
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Repeatability of renal T1 mapping

Dekkers et. al. JMRI 2018Cox et. al. fphys. 2017
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So what about T2 mapping?
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T2 mapping after renal transplantation
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New kid on the block: ‘bed-side T2 relaxometry’ in dialysis patients 
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Remaining challenges for renal T1 & T2 mapping

• ‘Gold standard’, 
• Inaccuracy or imprecision of reference method

• Inter-scanner variability?
• Lack of scan protocol harmonization -> PARENCHIMA
• Normal values?

• Diagnostic value yet to be determined
• Cost-effectiveness?
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Histology ≠ ‘Ground’ Truth
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Jones. Top Magn Reson Imaging 2010

Factors affecting accuracy and precision
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Mind the Gap
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Thank you for your attention

Email: i.a.dekkers@lumc.nl
Twitter: Dekkers_Ilona
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