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ABSTRACT

The purpose of this study was to increase resolution in DWI of brain by using dual spin echo technique. The study
was done on 6patients, they were subject to routine brain MRI examination for different symptoms, the study include
patient with normal brain study, post-operative patient and pediatric patient, examination was done on 1.5 T
scanner. dual spin echo technique can be used with EPI-DWI to increase resolution asit can reduce blurring of the
images and increase contrast between different anatomies tissues (white and gray matter) and between normal and
injury tissues, which obtaining a more accurate diagnostic of the studied anatomy. Dual spin echo techniques can be
used with EPI-DWI data acquisition to increase resolution.
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INTRODUCTION

Diffusion MRI (magnetic resonance imaging) is a {iovasive technique that used to quantify the nstrtactural
characteristics of tissue by in-vivo mapping ofutifon processes [1].MR signals can be made seasdidiffusion

through the use of a pair of sharp magnetic figlbgent pulses, the duration and the separationhi¢h can be
adjusted[1].

The standard pulse sequence used in diffusion-wegigimagnetic resonance imaging is EPI[2].EPI ispufar fast
imaging technique, but EPI images are well-known htve localized geometric distortions caused by in
homogeneities in the main magnetic field (B0)[3-5].

The basic EPI pulse sequence is based on the spm-and Fourier imaging methods used in MRI [6]ing<EPI
sequence allow the reconstruction of the imagelgined all the necessary signal in a single ghas rapid data
acquisition make EPI prone to different artifagtspmetric distortion artifact is most significamtam the boundaries
separating air, bone, and soft tissues, where #rertarge differences in magnetic susceptibibiy{F].

The other artifact caused by field inhomogeneitthis loss of signal due to T2* dephasing. The T@&sllimits the
number of echoes that can be acquired and hen@kievable resolution along the phase encode diimervhich
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cause blurring in the image, so the differentiatimtween normal and injured tissues become diffitl effects
are mainly caused by magnetic susceptibility figiddients because of the heterogeneous brain andtombone,
and soft tissues) which cause severe distorticheaboundaries of these tissues and even compleseof signal
intensity [6].

The purpose of this study was to decrease bluiinngPl sequence and increase resolution to obtiaimore
accurate geometrical representation of the stualiedomy, which provide more differentiation betwégored and
normal tissues without using extra data acquisitiom achieve this purpose we used dual spin eattinigue. In
dual spin echo each diffusion gradient can be,salitt an additional refocusing RF pulse can be gsethat an
effective bipolar lobe is created by two smallegss# bipolar lobes [10].

MATERIALSAND METHODS
1. patients and method
1.1 patients
All patients were referred from Mansoura advanaatialogy center, Mansoura city, Egypt. They werbjsct to
routine brain MRI examination for different symptem

1.2 MR examination

The MR imaging was performed using a 1.5 tesla géradectric health care (GEHC) scanner (signapgisiigh

division neuron vascular (HDNV) array 8 channellcfiistly routine study was done, T2-FSE (TR/TE01103

ms), the T1- memp/75 (TR/TE,480/12 ms) , T2 FLATR(TE/TI, 8002/123/2000 ms), and SE/EPI (DWI) (TR/T
11500/123), (b-value 1000s/mm2), diffusion direstiall, frequency direction R/L, NEX=1, matrix&2428 :(

voxel size 1.87*1.87*5mma3), (time, 0:58), all segoes with FOV=24cm, thickness= 5mm, spacing=1.5néfter

routine examination we added another DWI with thme parameters and planning used above with adudilyg
dual spin echo.

1.3 Post examination

All images of the interested patients translateal @D disc to a computer have free license of DICGMver
program (http://www.radiantviewer.com) which wasedisto compare DW-images acquired with conventional
parameters with DW-images acquired with dual spimeand saving images with jpg format.

RESULTSAND DISCUSSION

A B
Figure (1) two series of the same dices of DWI series (A) acquired with conventional parametersand series (B) acquired in addition to
dual spin echo
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Effect of dual spin echo

Figure (1) shows effect of dual spin echo on DWljes (B) acquired with dual spin echo comparedth wie same
slices acquired without dual spin echo series {49, effect of dual spin echo clearly detected ireloellum region
images (1, 2, 3) by reducing blurring and the o#mtifact appeared in the right lobe of the cereinel Using dual
spin echo has no effect on susceptibility artifacts, and 7) and geometric distortion artifaceB,

Second case

Figure (2) shows effect of dual spin echo on DWéljes (B) acquired with dual spin echo comparedth wie same
slices acquired without dual spin echo series DA)Jal spin echo reduce the artifacts in cerebellagion images (1
to 4) series (B) compared with images (1 to 4)ese(A). Using dual spin echo has no effect on qtgabty
artifact and geometric distortion artifact in thestr of slices. Dual spin echo increase contrasvdmt different
tissues as images (7, 8, 9) show high contrastdetwhite and gray matter.

A B

Figure (2) two series of the same dices of DWI series (A) acquired with conventional parameter sand series (B) acquired in addition to
dual spin echo

Third case

Figure (3) shows the third case where series (Buiaed with dual spin echo compared with the safites
acquired without dual spin echo series (A), Duah gzho reduce the artifacts in cerebellum reginages (1, 2, 3)
series (B) compared with images (1, 2, 3) serigs (5ing dual spin echo has no effect on suscdipyilitifact (4,

5, and 6) and geometric distortion artifact in #liees (7, 8). Images acquired with Dual spin eshowed less
blurring which increase the contrast between diffietissues (white and gray matter).
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Figure (3) two series of the same dlicesof DWI series (A) acquired with conventional parametersand series(B) acquired in addition to
dual spin echo

Fourth case

Figure (4) shows the fourth case where series (Buiaed with dual spin echo compared with the safites
acquired without dual spin echo series (A), Duah ®tho reduce the artifacts in cerebellum regietlae arrow
shows in image images (1) in series (B) comparéeh iwiages (1) in series (A).

High resolution and contrast after using dual ssiho more helpful in clarifying any injury no matteow a small,
black arrow shows the clearly appearance of srealbh in image (5- B) compared with lower appeagaoicthe
lesion in DWI acquired without dual spin echo imd§ge A) because of low contrast and signal betwdiffierent
tissue types.

Figure (4) two series of the same dlicesof DWI series (A) acquired with conventional parametersand series (B) acquired in addition to
dual spin echo
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Fifth case

Figure (5) shows the fifth case where series (Rjuaed with dual spin echo compared with the satites
acquired without dual spin echo series (A). blackwa shows the clearly appearance of small lesiamiage (5- B)
compared with lower appearance of the lesion in CA¢tjuired without dual spin echo image (5- A) beeaaf
signal loss and low contrast between differentigss

High resolution and contrast after in DWI acquikeith dual spin echo technique clearly appearecherest of
images in series (B) compared with low resolutimontrast and blurring in the same DWI images aeguwithout
dual spin echo technique as showed in series (A).

Figure (5) two series of the same slices of DWI series (A) acquir ed with conventional parametersand series (B) acquired in addition to
dual spin echo

Sixth case
Figure (6) shows the DWI for a pediatric patientendseries (B) acquired with dual spin echo andks€A) slices
acquired without dual spin echo technique.

Using the naked eye could notice the differenciiage quality and clarity after using dual spin@technique as
series (B) shows.
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Figure (6) two series of the same dices of DWI series (A) acquired with conventional parametersand series (B) acquired in addition to
dual spin echo

CONCLUSION

Different techniques affecting image resolutiorifacts and signal strength in EPI-DWI. We showleal tdual spin
echo technique can be used to decrease blurringnanehse resolution in DWI of the brain, which yad® more
contrast between different tissues resulting iraiolittg a more accurate geometrical representatidgheostudied
anatomy.
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