Quantitative Perfusion Analysis for Transcatheter Intraarterial Perfusion MR Imaging
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Introduction: Transcatheter arterial embolization (TAE) and chemoembolization (TACE) are established treatment methods for unresectable liver tumor.
TRanscatheter Intraarterial Perfusion (TRIP)-MRI is an intra-procedural technique to monitor liver tumor perfusion changes during TAE [1] and TACE [2].
However, previous developed TRIP-MRI approaches either used semi-quantitative perfusion analyses which have poorly-defined links to blood flow, or
used a peak gradient method [3] which can oversimplify the description of contrast tracer kinetics, to calculate blood flow. In this study, we presented a
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Fig 2. Regression plot demonstrates
0 ¢<T,lt>T,, isanormalized boxcar function, with 0 meaning no contrast solution being a strong linear relationship between
1 T,<t<T,, measured K™ and flow rate in the
perfusion phantom.

where
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injected, 1 meaning contrast solution being injected, and T and Tenq representing the beginning and ending
times for the transcatheter injection of the contrast solution. Perfusion maps were generated by fitting combined Egs. 1 and 2. As K™ is primarily
representative of blood flow under flow-limited conditions expected in extra-cranial tumor microvasculature, we therefore chose K™ as the kinetic
parameter to reflect liver tumor perfusion alterations during TAE. Whole tumor regions-of-interest were drawn on K™ maps to measure intra-procedural
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tumor K™ values. K™ values before and after TAE were compared using paired t-tests with ¢:=0.05.
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T2-weighted image, TRIP-MRI peak c. qd. . -welghte;d image, TR]I?-MRI peak enhanced

enhanced image, and corresponding K™  Fig 3. Representative TRIP-MRI voxel-wise tumor image depict tumor positions (arrows).

maps before and after TAE from one concentration time curves and the model curve fittings ~ Corresponding K™ maps demonstrate clear
trans before and after TAE. perfusion reductions after TAE.

representative rabbit. The tumor K
decreased significantly from 0.468 (95% CI: 0.328-0.607) pre-TAE to 0.093 (95% CI: 0.061-0.126)

post-TAE (1/min, P < .0001), with a mean percentage reduction of 77.8% (95% ClI: 70.3%-85.3%).

Conclusions: Our study successfully evaluated the efficacy of the proposed perfusion analysis method for TRIP-MRI datasets in a perfusion phantom,
and demonstrated the use of quantitative TRIP-MRI to monitor reductions in liver tumor perfusion during TAE. Quantitative TRIP-MRI measurements offer
the potential to target optimal embolic endpoint for TAE and TACE, which maximizes tumor response and minimizes toxicity to normal liver tissues.
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