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Summary
Coronary plaque and thrombus characterization at 3.0
Tesla holds great potential for clinical benefit but pro-
blems still exist with coronary lumen image quality at
3.0 Tesla, which is a pre-requisite for these techniques.
This study shows that despite implementation of parallel
transmit technology to improve radiofrequency (B1
field) homogeneity, balanced steady-state-free-precession
(b-SSFP) Coronary Magnetic Resonance Angiography
(CMRA) at 3.0 Tesla is still inferior to 1.5 Tesla ima-
ging. Parallel transmit will need to be combined with
other recent technological advances to achieve superior
imaging at 3.0 Tesla.

Background
3.0 Tesla field strength has been shown to be advanta-
geous for coronary plaque and thrombus characteriza-
tion. However, good coronary lumen imaging is a pre-
requisite for this type of imaging. b-SSFP has been
shown to have superior contrast-to-noise ratio (CNR)
and signal-to-noise ratio (SNR). However, it is suscepti-
ble to field inhomogeneity at high field strengths. Paral-
lel radiofrequency transmission (Tx) can improve B1
field homogeneity and reduce B1 attenuation artifacts.
The purpose of this study is to investigate if, in compar-
ison to 1.5 Tesla imaging, b-SSFP CMRA image quality
at 3.0 Tesla can be maintained by use of Tx.

Methods
Ten subjects (7 male) underwent b-SSFP CMRA at 3T
and 1.5T (Achieva, Philips Healthcare, Best, Nether-
lands). 32-element cardiac phased-array receiver coil
was used. Targeted CMRA of the left coronary system
was performed using free-breathing, cardiac-triggered,
T2-prepared, 3d b-SSFP. At 3.0T, a B1 volume shim,
utilizing Tx technology, was applied. Parameters
included: FOV=270x270mm, resolution=1.25x1.25mm,
slice thickness=3mm overcontiguous, acquisition in
mid-diastole, TR/TE=5.2/2.6ms, FA=90° (1.5T) & 70°
(3.0T). Analysis used “Soap-Bubble” software (Philips
Medical Systems). Proximal vessel diameter; SNR; CNR;
vessel sharpness; vessel length; number of proximal left
anterior descending (LAD) branches imaged; number of
left coronary artery segments (AHA classification)
imaged and consensus reading for qualitative image
quality (IQ) (score 0 to 4, McConnell et al, 1997) were
measured. Paired t-tests were used for comparison but
non-parametric variables were compared using Wil-
coxon Signed Ranks Test.

Results
As expected, SNR values were significantly higher at 3.0
Tesla (33 vs. 23; p=0.01) and there was a trend towards
higher CNR (17 vs. 14; p=0.06). This resulted in better
distal visualization with a greater visualized length of
LAD at 3.0T (8.4 vs. 7.1cm; p=0.03). It also resulted in
non-inferiority when compared with 1.5 Tesla for first-
order branch visualization (median 2.5 at 3.0T and 2.0
at 1.5T; p=0.92) and for number of segments seen (med-
ian for both = 10; p=0.86).
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However, image quality was worse quantitatively by
vessel sharpness (37% at 3.0T and 43% at 1.5T; p=0.011)
and qualitatively by IQ (median 3.0 at 3.0T and 4.0 at
1.5T; p=0.011). The reduction in image quality resulted
in an overestimation of vessel size at 3.0 Tesla in com-
parison to 1.5 Tesla (mean bias = 0.2mm; p=0.049; 95%
limits of agreement on Bland-Altman analysis were 0.35
to -0.75mm). (Sample images given in Figure 1 and 2)

Conclusions
Coronary plaque and thrombus characterization at 3.0
Tesla holds great potential for clinical benefit but pro-
blems still exist with coronary lumen image quality at
3.0 Tesla. This study shows that despite implementation
of parallel transmit technology, b-SSFP CMRA at 3.0
Tesla is still inferior to 1.5 Tesla imaging. Parallel trans-
mit should be combined with other recent technological
advances to achieve superior imaging at 3.0 Tesla.
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Figure 1 Sample Images showing left coronary system of same volunteer at 1.5 Tesla (T) on left and 3.0 T on right. Images have been
reformatted using “Soap-Bubble”

Figure 2 Sample Images showing left coronary system of same volunteer at 1.5 Tesla (T) on left and 3.0 T on right. Images have been
reformatted using “Soap-Bubble”
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