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Goal: To investigate transmural (endocardial—epicardial) differences of left ven-

tricular (LV) motion by means of high resolution tissue phase mapping (TPM).

Methods:

Acquisition: Continuous data acquisition with a radial golden angle TPM FLASH
sequence with 4-point balanced (Hadamard) velocity encoding, VENC = 30 cm/s,
TR/TE = 7.4 ms / 4.3 ms, spatial resolution of 750x750 um?, and slice thickness =

4 mm was carried out for 11 minutes in a mid-ventricular short axis slice.
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Figure 1: Derivation of respiratory
bins B-Bs based on the SG sig-
nal. B; and Bg were rejected (too
wide), Bs is the reference bin.

Reconstruction: Image-based self-gating [1] from a sliding window
reconstruction was applied for generation of a SG respiration signal.
Radial profiles were sorted into 6 different respiratory positions
(bins) as determined from the SG signal. The individual acceptance
window size of the bins was adapted to achieve equal under-
sampling in each bin. Bins with more than 8 mm acceptance window
were discarded due to risk of intra-bin motion. Cine images with a
resolution of 23 ms were reconstructed for each bin using radial

Figure 2: Im

age comparison.

sparse SENSE [2] after retrospective ECG synchronization. Motion cor-
rection was performed via non-rigid image registration of each cine to
the reference bin (smallest acceptance window) using NiftyReg [3]. After
velocity background error correction according to a linear model [4],
motion-corrected cine data of all respiration states was averaged to get
the final cine dataset.

Analysis: Radial, circumferential and longitudinal velocities over the
cardiac cycle were determined for 5 transmural sections (endocardial to
epicardial) of the LV. Velocities from motion-corrected (MC) data were
compared to those from the reference bin (REF) and to simple averag-
ing of the respiratory bins without motion correction (AVG).

Results and Discussion: Partition into respiratory bins is shown in
figure 1. Increase of SNR in the motion-corrected data compared to

REF and improved sharpness of MC compared to AVG can be appreciated in
figure 2. Velocities from all reconstructions are shown in figure 3. While some
transmural differences of peak velocities are lost in AVG, they are preserved in
MC. Segmental velocities over time show the same motion patterns and tim-
ings throughout the transmural axis (figure 4). Endocardial radial peak veloci-
ties are higher than the epicardial peaks, which results in systolic myocardial

thickening and diastolic myocardial relaxation.

Conclusion: High resolution TPM allows detailed analysis of LV motion. Mo-
tion correction enables improved SNR while preserving image sharpness and

velocity information.
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Fiqgure 3: Global velocities with details.
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Figure 4: Segmental velocities (MC).
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