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often clinically “silent”, a variety of symptoms may de-
velop, depending on the location and size of the cyst.

Although asymptomatic patients whose arachnoid 
cyst is an incidental finding, are not considered to be 
candidates for surgery, according to some groups, it is 
advisable to surgically treat them similarly to symptom-
atic arachnoid cysts, which warrant surgical treatment12-

18. It is therefore very important to be able to see the exact 
structures and signals within the cyst without artifacts.
The purpose of this study was firstly to determine the ex-
tent by which BLADE sequences can reduce the previ-
ously mentioned image artifacts and secondly to examine 
the impact of this technique in certain pathological condi-
tions.

Material and Methods
Patients

In this retrospective study, we included fourteen con-
secutive patients (5 females, 9 males) with mean age 32 
years (range: 8 months - 45 years). These patients rou-
tinely underwent MRI brain examinations from February 
2010 to February 2014. Written informed consent was 
obtained from all the subjects participating in the study 
protocol. Since this was a retrospective study where the 
patients received standard care as per institutional guide-
lines, with all the data being anonymized, an ethical com-
mittee approval was deemed unnecessary.

MR imaging techniques
A brain examination was performed on all the pa-

tients using a 1.5-T scanner (Magnetom Avanto, Siemens 
Medical Systems, Erlangen, Germany) with the Siemens 
12-channel head matrix coil. The parameters of the dif-
ferent sequences are presented in Table 1.  

The routine protocol of brain MR examination includ-
ed the following sequences: i) T2-weighted (W) FLAIR 
axial; ii) T2-W turbo spin echo (TSE) axial; iii) T2*-W 
axial; iv) T1-W TSE sagittal; v) Diffusion-weighted 
(DWI) axial; vi) T1-W TSE axial; and vii) T1-W TSE 
axial+contrast. The T2-W FLAIR BLADE sequence was 
added to the protocol in cases of cystic tumors. In few 
cases, the T1-W FLAIR BLADE sequence was also ap-
plied. 

The average time to acquire a T2-W FLAIR sequence 
was 2.25 min, whereas for the T2-W FLAIR BLADE it 

was 5.08 min. The decision for the additional imaging 
was made by the physician and it had been incorporated 
into the routine imaging protocol.

The term BLADE is the product name (used by Sie-
mens Medical System, Erlagen, Germany) for a TSE se-
quence that uses the ‘Periodically Rotated Overlapping 
Parallel Lines with Enhanced Reconstruction’ (PROPEL-
LER) k-space trajectory. The BLADE method acquires a 
number of blades that are rotated around the center of the 
k-space. Each blade consists of a number of lowest phase 
encoding lines of a conventional rectilinear k-space tra-
jectory that are acquired after a single radiofrequency 
excitation. This technique can potentially eliminate pul-
sation in MR images when that pulsation is caused by the 
unwanted modulation of k-space data.

Qualitative analysis
All the acquired images were evaluated independent-

ly at two separate sittings with three weeks interval by 
two radiologists, who did not have access to any other 
image information when they made their assessments. 

The radiologists graded the images on a 5-point scale 
(0: non-visualization, 1: poor, 2: average, 3: good, 4: ex-
cellent) for each of the following image characteristics: i) 
overall image quality, ii) CSF nulling, iii) contrast at the 
pathology and its surrounding, iv) size of pathology, and 
vi) limits of pathology.  

Also, the presence of image artifacts (motion, flow, 
chemical shift, Gibbs ringing) was evaluated by the two 
radiologists, using a separate scoring scale (4: minimum, 
3: slight, 2: moderate, 1: severe, 0: maximum). The statis-
tical significance of the qualitative data was determined 
by the Kruskal-Wallis nonparametric test.

Quantitative analysis
The radiologists compared the techniques used (con-

ventional and BLADE) in order to evaluate the size of 
the cyst, by assessing the extent by which the measure-
ments of the cysts diverge. The T2-W TSE axial sequence 
was used as a reference because it is not prone to flow 
artifacts and arachnoid cysts are depicted with enhanced 
signal-to-noise ratio (SNR) resulting in better contrast 
from their surroundings. The quantitative evaluation was 
performed by means of the Kolmogorov-Smirnov non-
parametric test.

Table 1: Summary of the sequences that were applied in brain MR examination in the current case series.
Sequences T2 FLAIR T2 FLAIR BLADE T2 TSE
TR (ms) 9000 9000 4800
TE (ms) 92 106 93
Matrix (mm/mm) 256/256 320/320 448/380
BW (Hz/pixel) 190 362 192
A.T. (s) 2:25 5:08 3:18
Thickness (mm) 5 5 5
Space (%) 30 30 30
FOV (mm) 230/85.7% 230 230/80%

FLAIR: fluid attenuated inversion recovery, TSE: turbo spin echo, TR: repetition time, TE: time of echo, BW: bandwidth, FOV: field of view.




