Compar ative evaluation of the geometrical accuracy of intravascular MRI
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Introduction

Intravascular MRI using miniaturized endovascular imaging coils offers the potential of an enhanced visualization of vessel morphology [1] and
atherosclerotic plaque structure [2] due to an increase in signal-to-noise ratio (SNR) in comparison to traditional surface MRI. However, to our
knowledge, whether this increase in SNR leads to a higher accuracy in the context of geometrical measurements of the vessel morphology as not been
entirely investigated. Accordingly, the aim of the current study was to evaluate and quantify the geometrical accuracy of intravascular MRI in comparison
to traditional surface MRI in the situation of vessel diameter measurements. Furthermore, as balanced Steady-State Free-Precession (bSSFP or
TrueFISP) sequences were shown to offer the highest image quality in the context of intravascular imaging [1], several bSSFP sequence parameters
were investigated to identify their influence on the achieved geometrical accuracy. Intravascular ultrasound (IVUS), a clinically validated imaging
modality, was used as the gold standard in all experiments.
Methods

All experiments were performed on a multi-modality vascular phantom [3] consisting of a multi-step vessel embedded in an agar-based tissue
mimicking material. The vessel consisted of cylindrical segments of diameters ~8.6 mm, ~6.4 mm, ~4.9 mm, ~3.3 mm and ~8.7 mm. It was filled with a
gadolinium solution of concentration 1.8 mmol/L.

Sequences parameters for the different bSSFP acquisitions are presented in Table 1. A custom-made loopless antenna [4] was used for all
intravascular MRI acquisitions while surface MRI sequences were performed using commercial array coils. For all sequences, 4 contiguous cross-
sectional slices were acquired for each vessel segment. All
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Table 1 : bSSFP sequences parameters for intravascular and surface MRI. Flip angle = 70°, Furthermore, while sequences 7-12 demonstrated a relatively good
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Surface MRI sequences with a spatial resolution of 250 um. sequences generating lower SNR values can still be used without
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14 -4.33% -4.86%/-3.80% | Conclusion
15 -4.62% -5.54%/-3.71 % The presented results indicate that intravascular MRI using a bSSFP sequence can provide highly accurate and
16 -736%  -897%/-576% | precise vessel diameter measurements, with a relative deviation from IVUS of the order of 2% being achievable.
1; ;%Zg :g';g z;g ; :2'421222 Furthermore, using IVUS as the gold standard, intravascular MRI shows a significantly higher geometrical

accuracy than traditional surface MRI. The added value of intravascular MRI indicates that the use of an
Table 2 : Mean relative diameters intravascular imaging coil during a MR-guided interventional procedure appears as a valuable help to either
differences in comparison to IVUS. perform pre-treatment measurements or assess the outcome of the procedure. Acquisition parameters should be
tailored to vessel size and procedural time constraints.
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