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Introduction
Diffusion-weighted imaging is a powerful technique for  
assessing brain pathologies and has become indispensable 
in pediatric brain MRI protocols [1–6]. It is commonly  
implemented as a 2D multislice single-shot spin-echo 
echo-planar-imaging (SE-EPI). Signal pile-ups and geo-
metric distortions at areas of inhomogeneous magnetic 
field are well known as the limitations of the SE-EPI  
sequence [7]. For example, artifacts are often observed 
near air tissue interfaces such as the paranasal sinuses and 
petrous apices. Artifacts associated with surgical or dental 
implants1 such as braces or shunt valves can obscure large 
portions of the brain yielding non-diagnostic images.

BLADE DWI
The BLADE DWI sequence2 mitigates the limitations of the 
SE-EPI DWI sequence. It utilizes turbo gradient- and spin-
echo (TGSE) readouts and acquires k-space with a BLADE 
trajectory. The sequence is designed to minimize B0 related 
artifacts, e.g., distortion and signal pile-ups. Motion related 
artifacts can be reduced by this sequence as well.

The MRI acquisition metrics for the BLADE sequence 
and the SE-EPI sequence as implemented at our institution 
are listed in Table 1.

Parameter Blade SE-EPI

Matrix size 192 × 192 192 × 192

Acquired voxel 
dimension (mm) 1.3 1.3

Number of slices 30 30

Slice thickness (mm) 4 4

b-values (s/mm2) 0, 1000 0, 1000

TR (ms) 5200 4100

TE (ms) 41 81

EPI factor 3 192

Turbo factor 11 n/a

Parallel imaging 
(GRAPPA) None 2×, 40 reference lines

Scan time (min:sec) 4:27 1:11

Table 1:  Scan parameters utilized for BLADE DWI and SE-EPI.

1  The MRI restrictions (if any) of the metal implant must be considered prior to patient undergoing MRI exam. MR imaging of patients with metallic implants brings 
specific risks. However, certain implants are approved by the governing regulatory bodies to be MR conditionally safe. For such implants, the previously mentioned 
warning may not be applicable. Please contact the implant manufacturer for the specific conditional information. The conditions for MR safety are the responsibility  
of the implant manufacturer, not of Siemens Healthineers.

2  BLADE Diffusion is a product with software version syngo MR XA 50 or later. The sequence used in the article was a prototype.
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in a 5-year-old male on SE-EPI and the marked reduction  
using the BLADE DWI sequence. Figure 2 demonstrates  
the improved visualization of the right cerebral hemisphere 
in a 28-year-old male with a right shunt valve and Figure 3 
demonstrates a similar improvement in visualization in  
a 15-year-old patient with braces. It may be a first choice 
alternative in patients with known bulk susceptibility  
or where pathology is suspected near a susceptibility  

3  MR scanning has not been established as safe for imaging fetuses and infants less than two years of age. The responsible physician must evaluate the benefits of the 
MR examination compared to those of other imaging procedures. Note: This disclaimer does not represent the opinion of the authors.

1   5-year-old male demonstrating 
common signal pile-ups and 
geometric distortion (white arrows) 
from the susceptibility interface at 
the petrous apices on the SE-EPI (1A). 
Minimal on the BLADE DWI (1B).

1A 1B

2   28-year-old male. Susceptibility 
artifact of the right frontal and 
parietal lobes from shunt valve. 
Notice the geometric distortion and 
signal pile-ups along the posterior 
margin of the artifact on the SE-EPI 
DWI image (2A). Decreased on the 
BLADE DWI (2B).

2A 2B
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Discussion
In our previously published experience [8], the BLADE DWI 
sequence is a viable alternative to SE-EPI in pediatric3  
patients and effectively reduced signal pile-ups and geo-
metric distortion in areas of large magnetic susceptibility 
changes from air-tissue interface or metallic implants1  
leading to compromised diagnostic image quality in SE-EPI 
DWI scans. For example, Figure 1 demonstrates the com-
monly observed signal pile-ups seen at the petrous apices 
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interface. BLADE DWI better demonstrated parietal dural 
extension of tumor laterally, which was obscured by signal 
pile-ups on the SE-EPI DWI, Figure 4. Image distortion and 
signal pile-ups from pneumocephalus complicates immedi-
ate post-operative diffusion imaging. For example, Figure 5 
demonstrates improved visualization of the soft tissues at 
the resection margin of an immediate post-operative 
5-year-old male who underwent partial frontal lobectomy 
for epileptogenic focus resection. The method of acquisi-
tion of BLADE DWI also makes the sequence less motion 
sensitive, but in our experience this relative motion insen-
sitivity is offset by the increased likelihood of patient move-
ment over the longer scan time: 4 minutes 27 seconds for 
BLADE DWI versus 1 minute 11 seconds for the SE-EPI. 

Conclusion
BLADE DWI demonstrates improvement in the geometric 
distortion and signal pile-ups commonly observed at  
regions of magnetic field inhomogeneity such as at air  
tissue interfaces and associated with metallic implants,  
but at a cost of increased scan time: 4 minutes 27 seconds  
versus 1 minute 11 seconds. The increased time may not 
justify its use for all patients, but has clear benefit in those 
patients with disease near the skull base or sinuses or 
those with known susceptibility artifact inducing dental  
or medical implants.

3   15-year-old male SE EPI DWI (3A) 
demonstrates architectural distortion 
and signal pile-ups from susceptibility 
artifact from braces. Both decreased 
on BLADE DWI (3B) with decreased 
size of the non-diagnostic area.

3A 3B

4   17-year-old male with large right 
parietal tumor, T-cell lymphoblastic 
lymphoma. Signal pile-ups at the 
skull/CSF susceptibility interface 
(white arrow heads) on SE-EPI (4A) 
obscures lateral tumor extension 
along the parietal dura that is clearly 
demonstrated (white arrow)  
on the BLADE DWI (4B).

4A 4B
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versus BLADE DWI (5B). ADC map  
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box), while the BLADE ADC map (5D) 
demonstrates extra-cranial noise 
(arrowheads). 
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