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Introduction: Due to the distinct ghosting artifacts, 
in Tissue Phase Mapping (TPM), inflowing blood 
causes phase errors corrupting the velocity infor-
mation in Cartesian velocity-encoded acquisitions. 
Suppression of these phase errors demand blood 
suppression [1], causing a reduction of the temporal 
fidelity of the cine data. The different point-spread 
function in radial data acquisition causes less dis-
tinct artifacts and may lead to less velocity corrup-
tion enabling white-blood TPM imaging. This contri-
bution compares the degree of corruption in black- 
and white-blood TPM for Cartesian and radial veloci-
ty measurements. 
 
Methods: 
Acquisition: Gated Cartesian and radial black 
blood (BB) and white blood (WB) Tissue Phase Map-
ping (TPM) acquisitions (see table 1) were performed 
in near-basal short axis slices (where strong inflow is 
assumed) for 5 healthy volunteers. 
Analysis: Background correction of the reconstructed 
velocities was performed according to a linear mod-
el [2]. The myocardium was divided in-
to 6 circumferential segments. Mean radial (vr), circum-
ferential (vc) and longitudinal (vl) velocities were calcu-
lated for each segment over the cardiac cycle, and 
corrected by their mean velocity over time. Cartesian 
BB acquisition was considered the reference with 
which the other variants were compared by calculating 
the normalized root-mean-square error nRMSE =∑ cartBB,d( ) − acq,d( )  for each acquisition 

method acq and velocity direction d. 
 
Results: Exemplary velocity images for all acquisition 
methods in one volunteer are provided in figure 1. 
Whereas velocities are slightly disturbed in radial WB 
acquisitions, inflow artifacts impair velocities more 
strongly but locally for Cartesian WB. This leads to 
stronger deviations of directional velocities from Carte-
sian WB in some segments, while mean segmental 
velocities are better maintained with radial WB (see 
figure 2). Quantitative evaluation of deviation from 
reference acquisition (see figure 3) confirms superiority of radial WB to Cartesian WB. However, velocities measured with 
radial WB differ more from reference than those obtained from radial BB acquisitions. 
 
Conclusion: Radial TPM is less prone to inflow artifacts than Cartesian TPM. Even though the corruption of the velocity 
data is less severe in WB radial TPM, blood suppression still leads to superior velocity data. However, in cases the black-
blood preparation limits the possible temporal resolution, radial TPM is preferable over Cartesian methods. 
 
References: [1] Drangova et al.: JMRI 1997, 7(4):664-8. [2] Walker et al.: JMRI 1993, 3:521-530 

Parameter Cartesian Radial 
BB WB BB WB 

Saturation thickness [mm] 30–60 - 30–60 - 
Saturation flip angle [°] 90 - 90 - 
TR/TE [ms] 5.5/3.8 5.4/3.8 5.3/3.2 5.3/3.2 
Phase interval [ms] 23.4 16.5 23.4 16 

Common parameters 

Philips Achieva 3 T, 32 channel cardiac 
coil, gating window = 8 mm, VENC = 30 
cm/s, 3 k-lines/segment, α = 15 °, FOV 
= 340 mm x 340 mm, slice thickness = 
8 mm, pixel bandwidth = 1156 Hz/pixel 

Table 1: Acquisition parameters. 

 
Figure 3: nRMSE in [cm/s] for 
each velocity direction, aver-
aged over all segments and 
volunteers. Legend see figure 2 

 
Figure 2: Segmental longitudinal velocities in one volun-
teer for all acquisitions. Cartesian WB differs most from 
the reference. 
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Figure 1: Through-plane velocity 
images. 
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