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Introduction

With the BLADE trajectory, Siemens Healthcare offers a 
robust method to reduce 2D inplane movement artifacts.  
In the Siemens tree you can find various dedicated default 
protocols using the BLADE trajectory. Even though there  
are T1-weighted dark-blood measurements with inversion 
recovery (IR) pulses to gain a T1 contrast for brain 
examinations, such IR measurements are not desired for 
muscolosceletal imaging.

In this article I will describe how it is possible to create  
a ‘true’ T1-weighted BLADE protocol that might be used,  
for instance, for shoulder examinations which are very  
often negatively influenced by patient movement and  
the consequential artifacts.

What is meant by ‘true’ T1-weighted? 

There are some definitions in literature of a ‘true’ T1-weighting 
for a (T)SE based protocol.

For a BLADE trajectory I define it – based on my own 
experience – as an effective echo time (TE) below 30 ms and 
an echo train length (ETL) of below 50 ms with a repetition 
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Figure 1: Siemens library

time (TR) of between 400 and 700 ms for a 1.5T scanner or 
between 500 and 800 ms for a 3T scanner.

Although they are open to debate, adhering to the above 
values will guarantee an adequate T1 contrast – and by 
refocusing on the intention of BLADE trajectories, acquisition 
with a little longer TE is preferable to a (T)SE that is affected 
by motion artifacts.

Protocol set-up

In order to create the T1-weighted BLADE protocol, you can 
start with a default PD-weighted BLADE protocol (Fig. 1).

The T1-weighted BLADE protocols have to be designed  
with iPAT mode GRAPPA – because herein lies the key to 
implementing a shorter echo train length. Changing the 
GRAPPA reference lines from 8 to 4, allows you to reduce  
the turbo-factor (TF) from 9 to 7.
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Figure 6: TE

Figure 4: Planning
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Figure 1: 
Siemens library

Note that a BLADE protocol has no preferred phase-encoding 
direction, due to the rotating trajectory, although during the 

Figure 5: Matrix

5 These are the requirements for sufficient phase-oversampling 
in all directions and/or sat-bands. The disadvantage of an 
additional sat-band is a higher SAR deposition, which can 
become a problem, especially at a 3T scanner. Therefor  
I prefer a higher phase-oversampling. With 100% phase-
oversampling you can be sure that there will be no infolding, 
because the maximum coil sensitivity will be below this.  
In addition, you get a higher signal-to-noise ratio (SNR).  
The field-of-view (FOV) has been enlarged from 160 mm to 
180 mm, since the large 16-channel shoulder coil (SHL) can 
capture this. 

By adapting the acquisition matrix – maximum for BLADE 
trajectories is 384, but it will work with lower matrices 
anyway – you can change the bandwidth to minimize the 
echo spacing (ES) at or below 7 ms, since TF x ES = ETL.  

planning of the measurement in the GSP, the following  
may be suggested:
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The TE represents the central k-space line. 
For a BLADE acquisition this is always  
the central echo. Due to the ETL of below  
50 ms, TE will be about 25–30 ms, which  
is acceptable for a ‘true’ T1 contrast, as 
defined above.

As a last step you have to arrive at an 
acceptable TR. Changing the concatenations 
to 2 or 3 allows you to achieve a TR between 
500–700 ms. Even though – especially with  
a 3T scanner – at least two concatenations 
are recommended for a T1-weighted (T)
SE-based protocol, and you also have to 
respect a buffer in TR due to the SAR 
deposition, a scan time (TA) below 3 minutes 
should nevertheless be achievable.

8

Figure 7: BW + ES
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Figure 8: TR
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Figure 9: The upper left image shows a coronal T1 TSE with good image quality and a scan time of 1.40 mins. The upper right image shows 
the same measurement with artifacts caused by patient movement. The lower left image shows the ‘true’ T1-weighted BLADE with an 
equal image quality and contrast as the TSE. Possible artifacts, caused by patient movement, are suppressed.

The lower right image shows a faster version of the BLADE with reduced BLADE coverage of 83.5% and reduced Phase-oversampling of 
50%, leading to a scan time of 1.38 mins. Contrast was not affected and image quality is still convincing.

Images courtesy of Radiologiezentrum Bad Kreuznach, Germany.
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Result

The images in Figure 9 show a comparison  
of T1-weighted TSE and BLADE images 
acquired with a MAGNETOM Skyra 
24-channel scanner, using the dedicated 
16-channel shoulder coil.

Please visit us at  
www.siemens.com/magnetom-world  
to download the .exar1 file of the shoulder 
protocol for 3T MAGNETOM Skyra.
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