Basic cardiovascular and flow imaging
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1. Flow phenomena in MR imaging
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Table 1. Summary of basic advantages and disadvantages associated with 2D and 3D time-of-flight (TOF) and phase
contrast (PC) techniques

Technique  Advantages Disadvantages

2d TOF Excellent stationary tissue/flow contrast. Poor signal-to-noise ratio (SNR).
Sensitive to slow flow. Poor in-plane flow sensitivity.
Minimal saturation effects. Thick slices.
Short acquisition times. Long echo times (TEs).

Sensitive to short T, species.

iD TOF High SNR. Saturation of slow flow.
Thin slices. Poor background suppression.
Short TEs. Sensitive to short T, species.
2D PC Short acquisition times. Single thick section projection.
Variable velocity sensitivity. Vessel overlap artefact.
Good background suppression. Requires good system stability.

Minimal saturation effects.
Insensitive to short T, species.

iD PC Thin slices. Long acquisition times.
Quantitative flow velocity and direction. Long TEs.
Excellent background suppression. Inherently not fully velocity compensated.

Variable velocity sensitivity.
Insensitive to short T, species.
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1) Magnetization transfer
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Selective Inversion Recovery (SIR)
Signal Targeting with Alternating Radiofrequency (STAR)

2}) Spin Saturation
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Tilted optimised non-saturating excitation (TONE) - spatially variable RF
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Multiple overlapping thin slab acquisition (MOSTA) - 2D/3D hybrid
techniques
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(2) Pulsatile flow
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3. Cardiovascular imaging
1) Spin echo imaging
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2) Cine-MRI
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