
Figure 1. Two images combined 
to a checkerboard 

Figure 5. Magnitude in arbitrary units versus Image number. ETL= 64 plotted 
in green and ETL = 32 in red. 

Figure 4. Tracer- 
measurement with ROI 

Figure 2. Blade with 64 lines Figure 3. Blade with 32 lines 
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Introduction 
Due to the worldwide increasing number of cases of chronic kidney diseases renal imaging has become a very important mean for an early diagnosis of probable 
insufficiencies and malfunction. Especially, dynamic contrast enhanced magnetic resonance imaging (DCE-MRI) [1] provides a technique offering a high image quality 
with an adequate spatial resolution to derive physiological parameters like renal blood flow or glomerular filtration rate. 
The major problems are similar to the entire field of abdominal imaging motion artifacts that primarily arise from the patient´s respiration [1]. While conventional T1 
weighted MRI-sequences like VIBE try to filter out motion by multiple breath hold techniques, the self-navigating BLADE-sequence [2] with a post processing motion 
correction is an approach that does not require breath holds and is therefore also easily applicable to patients who are not able to undergo a multiple breath-hold 
examination. To the authors’ knowledge, applying T1 weighted Blade acquisition for renal perfusion measurements has not been proposed so far. 
 
Materials and Methods 
Object of the experiments was the Turbo-Flash-Blade-sequence (Siemens, Erlangen, Germany) that reduces motion 
sensitivity by repeated sampling of the k-space center. In this case a saturation recovery pre-pulse was added to a 
conventional FLASH sequence to gain T1 contrast. Main parameters for a perfusion measurement with respect to motion 
sensitivity are echo train length (ETL) and temporal resolution. Thereby ETL affects the number of blades necessary to cover 
the entire k-space and this has an impact on the temporal resolution due to the fact that sampling more blades simply needs 
more time. 
To investigate the impact of a chosen ETL on the image quality, two series of blade measurements were measured on a 
Siemens Tim Trio 3T scanner. The first was parameterized with a turbo factor of 64 corresponding to 7 blades following a 
temporal resolution of 2 seconds and a spatial resolution of 1.5mm*1.5mm*4mm for each image and with 
TE/TR/TI/FA/FoV=3/397/203/20°/380mm. The second was designed to meet the same temporal and spatial resolution but 
with an ETL of 32 and had therefore to be modified: PAT=3, TE/TR/TI/FA/FoV =3/200/105/20°/380mm. 
In a second experiment a patient underwent a renal examination with a T1-shortening contrast agent (Dotarem, Guerbet, The 
Netherlands) on a Siemens Magnetom Avanto 1.5T scanner. Imaging parameters were set according to the optimized values 
from the before mentioned experiments. In total, 60 images were taken with a temporal resolution of 2s. 
The total acquisition time constituted 2 minutes. 
 
Results  

To visualize motion sensitivity the first two blade-measurements 
described above were compared to a reference frame (i.e. the first 
image of the series taken). Afterwards the images were combined 
in a checkerboard image (Fig.1) where the brighter tiles represent 
the reference frame and the darker tiles mark the measurement 
data. In these images motion denotes the shift of the tiles versus 
the reference frame. From this data we chose the images with the 
most obvious tile to tile transitions (worst cases) and confronted 
them in Fig. 2 and Fig. 3.The red arrows in Fig. 2 show regions of 

hard dislocations concerning the wider blades, while the 
according transitions in Fig. 3 (arrows here mark equivalent 
positions) are smoothed by the decreased ETL.  
Evaluation of the second examinations (patient) was performed by analyzing the time intensity curves depicting the passage of the tracer 
through the kidney. Subsequently a region of interest (ROI) was sketched (Fig. 4) and the trajectory of magnitude (signal intensity) 

versus image number was plotted shown in Fig. 5. Here, the green graph denotes the 
blade measurement with 64 lines per blade and the red graph the measurement with 
32 lines. 
Curve progression in the red graph shows a smoother shape, i.e. less variation than 
the green one. Especially the bolus peak is much more prominent in the red graph 
than in the green one where it is broader. Furthermore, the error bars depicting signal 
variation within the ROI seem to be smaller for the data set taken with a higher 
number of blades. 
 
Discussion 
Blade or Propeller techniques are known for their property to reduce motion artifacts 
in MR imaging. So far, mostly T2 weighted image sequences have been reported. 
Here, we presented an approach utilizing Blade for DCE-MRI of the human kidney 
to suppress motion while keeping critical parameters like temporal and spatial 
resolution, as well as image quality within acceptable limits [3].  
We showed that the reduction of blade width, leading to a higher number of blades 
recorded for each image, correlates with a noticeable correction of the respiratory 
movement and hence will lead to less distorted signal time courses that might be 
beneficial in estimating physiological parameters by pharmacokinetic models[4]. 
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