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Research progress on magnetic resonance with ultrashort echo time sequence
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Abstract: Magnetic resonance (MR) imaging technology has been widely used in clinical and scientific researches because of
its good soft tissue resolution and no ionizing radiation. Ultrashort echo time sequence (UTE) compensates for the weakness of
MR imaging in short T2 components to a certain extent, making the application of MR imaging more widely. Sequences derived
from UTE include fat-suppressed UTE, single adiabatic inversion recovery UTE, dual-echo UTE and so on. The development,
principle and application of MR-UTE are introduced in this review, and its development trends are prospected.
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Fig.1 UTE pulse sequence diagrams
UTE: Ultrashort echo time sequence; DAW: Data acquisition window; FID:

Free induction decay; NEX: Number of excitations; RF: Radiofrequency
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Fig.2 Different UTE and the corresponding short T2 contrast mechanisms

Image contrast for short T2 species was generated by acquisitions using dual-echo 3D UTE (a), long T2 saturation dual-echo 3D UTE (c), single adiabatic

inversion recovery dual-echo 3D UTE (e) and dual adiabatic inversion recovery 3D UTE (g), respectively. The diagrams on the right (b, d, f and h) show

the corresponding short T2 contrast mechanisms for each approach.
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