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Introduction: High-resolution MRI at 7T has the potential to provide tremendous improvement in the diagnosis and treatment of a wide range of
neurological diseases. High-resolution T,-weighted sequences are sensitive for assessing subtle structural abnormalities associated with many of
these diseases [1]. Unfortunately, conventional T,-weighted sequences, such as Fast Spin Echo (FSE), utilize a train of high flip-angle Shinnar Le-
Roux (SLR) [2] refocusing pulses that are very susceptible to the severe B; inhomogeneity and SAR limitations observed at 7T. We propose an
alternative adiabatic magnetization preparation (AMP) technique to obtain B;-insensitive T,-contrast at 7T. A BIR-4 pulse [3,4] with a flip angle of
0° with delays inserted between segments is used to introduce T, decay. Such a pulse was previously described for use in zero or double quantum
filters [5] and T, magnetization preparation at 3T [6]. We use the adiabatic SLR technique described in [7] to generate the BIR-4 segments so that the
peak RF amplitude at adiabatic threshold is minimized and a greater range of adiabaticity is achieved. An AMP pulse was designed for use at 7T and
validated with phantom and in vivo experiments.

Method: The adiabatic SLR algorithm [7] was used to create an adiabatic full passage pulse with the following pulse parameters: 5 kHz bandwidth,
14ms duration and peak B, value of 11.46uT. The pulse was divided into adiabatic half passage segments and used to compose a BIR-4 pulse with a
0° rotation. Symmetric time delays were introduced between half passage segments 1 & 2 and 3 & 4 to create the final AMP pulse with a total
duration of 53ms. Amplitude and phase waveforms for the AMP pulse are shown in Figs. 1 A and B. Simulations were performed to test the B;-
insensitivity of the AMP pulse. The profile of the AMP pulse followed by a 90° linear-phase excitation pulse was simulated for a range of AMP
pulse amplitudes above the adiabatic threshold. Figure 1 C shows the simulated spectral profile for a range of By overdrive factors (i.e. percentage by
which B; was increased above the adiabatic threshold for the AMP pulse).

Phantom Experiments: Phantom experiments were conducted using
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through the images are shown in (C). The transmit B; profile is significantly more uniform for the AMP pulse than the SE sequence, resulting in
more uniform signal intensity. The 180° SLR pulse used in the SE sequence is overdriven at the center of the phantom, resulting in greater signal
loss when compared to the AMP pulse. Figure 3 shows in vivo images obtained using the (A) AMP pulse sequence and (B) SE sequence. The AMP

Figure 2: Images obtained
from a spherical agar phantom
at 7T using (4) the AMP pulse
in a GRE sequence for T,
preparation and (B) a
conventional SE sequence for

pulse achieves more uniform T,-contrast and SNR over the entire slice. Some B)-sensitivity still exists due to the linear phase excitation pulse.
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achieved is a combination of T, and
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(FSPGR) sequence. Such a volumetric Tp-weighted sequence is potentially advantageous at 7T because the AMP pulse need not be applied every
TR, reducing the SAR and enabling greater spatial coverage at high resolution before exceeding SAR constraints. Our next step is to integrate the
AMP pulse into an FSPGR sequence.
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