CMR-FOOTPRINTING: QUANTIFYING TISSUE PARAMETERS WITH CLINICAL PULSE SEQUENCE
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Purpose: MR simulations have been used in a limited scope, with the exception of MR-fingerprinting [1]. The purpose of this study is
to propose CMR-footprinting, a method for extracting quantitative tissue CMR data from clinical pulse sequences with the aid of
comprehensive, massively parallel MRI simulations on a large population of spins aiming to compute all possible outcomes of a pulse
sequence for a range of physiologically relevant tissue relaxation times. A MOLLI example was used.
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A total of approx. 400,000 simulations of the entire imaging (1)
pulse sequence were performed with a step of 1lmsec for T1 of MOLLI 5(05)3 | cMR-footorinti
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0.01-15sec) and Spin-Echo (TE = 0.01-1.8sec) respectively —- , -
(TR>10sec). Two MOLLI sequences with schemes A) 5-3s-3 and g(g)fillif{elax%tlon times Fm msec) for Il"le three-phantom‘ setup. Coqventloqal
K X maps were obtained from the scanner. T1 maps were obtained with
B) 5-0s-3 were tested. The Tl values obtained with CMR- CMR-footprinting from these MOLLI experiments. These showed overall
footprinting were compared against conventional post-processing improved accuracy and good performance even with the 5-0s-3 scheme (MOLLI
(figure 1). B) on phantoms with long T1s.
Results and Discussion: CMR-footprinting improved T1 accuracy compared to the conventional MOLLI T1 maps. Both MOLLI
schemes (A and B), with CMR-footprinting, demonstrated better accuracy compared to conventional post-processing, even for long
T1s with a zero seconds pause (B). Figure 2 shows results from a healthy volunteer.
Conclusions: In this study, we demonstrated CMR-
footprinting, a new method showing how quantitative
CMR with clinical pulse sequences can be improved by
comparing the signals acquired from the MRI scanner
to the entire pool of possible outcomes that are
produced by simulations of the identical pulse
sequence for different tissue types. This represents a
paradigm shift in quantitative CMR with existing
clinical pulse sequences. MR-footprinting is different
from MR-fingerprinting where specialized pulse
sequences are needed. The MOLLI-based example

demonstrated this approach by 1mprov1pg overall Tl Figure 2 T1 maps of a healthy volunteer. Left image: Conventional MOLLI map derived from
accuracy and performing well even with the 5-0s-3 ; clinical pulse sequence (scheme 5-3s-3, SENSE = 2, partial echo factor = 0.85, TR/TE:
scheme and long Tls. 3/1.42, -BW=134 kHz, ACQ matrix 124x110, ACQ duration = 175msec). Right image: T1 map
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