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Learning Objectives:  

• Describe the basic MRI sequences with which arterial input function can be measured 
• Describe the most used procedures for converting MRI contrast or parameter changes to arterial 

input function Describe the strengths and weaknesses of MRI-based arterial input function 
measurement 

• Describe a number of key examples of the use of arterial input function measurements for the 
quantification of tissue perfusion in brain, heart and tumors 

This presentation addresses the use of MRI for measuring the arterial (or plasma) input function (AIF). 
Quantitative measurements of the AIF are needed when using first-pass dynamic contrast enhanced 
(DCE) MRI for measuring the perfusion status of tissues in vivo. DCE-MRI refers to a very broad category 
of MRI acquisition techniques that dynamically monitor changes in MRI signal or MRI indices serially 
over time following injection of MRI contrast agent. In the specific case of quantifying the perfusion of 
biological tissues, the DCE-MRI recordings involve ultra-fast MRI scanning to monitor the first passage of 
a bolus of MRI contrast agent through the tissue of interest. The dynamic scans are converted to tissue 
concentration-time curves and these should subsequently be subjected to mathematical modeling to 
yield quantified perfusion values in units of ml/g tissue/min. To arrive at such quantified tissue perfusion 
values, the tissue response needs to be calibrated via deconvolution with the AIF. Willats and Calamante 
recently prepared a very insightful review on the use of dynamic MRI scanning for measuring tissue 
perfusion (1) and the different steps that are needed to conduct a meaningful study. The measurement 
of the AIF, i.e., the measurement of the arterial contrast agent concentration time course, presents 
several challenges and therefore accurate AIF quantification is an active area of research. In most cases, 
Gd-based MRI contrast agents are used as these are clinically approved and rapidly eliminated by renal 
excretion. During the presentation, examples of the use of AIF quantification for measuring perfusion of 
brain (2), heart (3,4) and tumors (5) will be given. It should be noted that there are also alternative MRI 
methods for quantifying tissue perfusion, such as Arterial Spin Labeling (ASL) (6,7). The advantage of ASL 
is that it makes use of an endogenous “tracer” (i.e., arterial water protons), which has certain distinct 
advantages. However, the relatively low signal-to-noise ratio of ASL-based perfusion mapping is a main 
limitation of its routine use. Nevertheless, recent advances in hardware as well as pulse sequence 
functionalities increasingly present ASL as an alternative for DCE-MRI-based perfusion quantification. 
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