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Target Audience

MRI physicists working in cardiovascular magnetic resonance, cardiologists

Purpose

Inversion recovery-prepared segmented gradient echo imaging has widespread use in the delineation of scar tissue from
healthy myocardium after ischemic injury (1,2). The short readout time required with segmented acquisitions to prevent
image artifacts confound the encoding of high resolution images within reasonable breath hold durations. By combining
the efficiency of parallel spiral imaging with a 2-dimensional field-of-view reduction, we designed a sequence that acquires
1.7 mm in-plane resolution images in a 7 heartbeat breath hold. The short acquisition window enabled repeating the se-
quence to obtain a series of images with different inversion times.

Methods

Figure 1a shows a diagram of the imaging sequence. An adiabatic inversion was used for T1 contrast. In order to increase
the spatial resolution without increasing breath hold duration, a two dimensional circular outer volume suppression (OVS)
was utilized which consisted of a BIR-4 90 followed by a selective spiral 2D flip back pulse (3). After the OVS, a single
interleave of a dual-density spiral (7.7 mm inner resolution, 1.7 mm outer resolution) was acquired NTI = 20 times. The
sequence used an 10° water-selective spectral spatial excitation. Each heartbeat corresponded to a different interleave so
that each image of the cardiac cycle could be mapped to a different inversion time (4,5). Each Tl image was reconstructed
with a non-Cartesian SPIRIT iterative algorithm (6). After informed consent, patient images were acquired 4 minutes post
Gd (Multihance) administration on a GE 1.5 T scanner using an 8 channel cardiac coil. The HeartVista RTHawk platform

(7) was used for all sequence programming.
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