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WET L (Fig.2). Blurring iZWd b (i7fH
Tra—NAMEZAD NI, RTVTATD
BTTo e/l Td 7 7 v b A LREBORERT
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DNV e = AR RWTHREGL -
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osMM

Fig.1. Relationship between blurring artifact depends
on echo train length. FSE images of an aqueous
phantom (MnCl,).
A :3000ms/17ms (TR/effective TE), echo train length :
ETL=16, B: ETL=8, C: ETL=4, D : ETL=2

Less blurring artifact is noted on images with less
ETL. Less blurring artifact is also seen in the samples
with longer T, (0.lmmol MnCl,).

Fig.2. Relationship between signal intensity and k -
space scrolling.

A : 3000ms/8 (TR/ETL), effective TE=17ms, B :
effective TE=34ms. The phantom used is the same
as in Fig.l. With longer effective TE, less blurring
artifact is noted and reduction of signal intensity of
0.5mmol MnCl, of shorter T, value is evident.

= 2y

FSE 1 Hennig »55% L7z RARE # (Rapid
Acquisition Relaxation Enhanced sequence) ?
WEDWTER SN HHREGEETHS, SET

19934 7 H28H ¥ 1993410 H29H&ET

BIRIEE RS 7020 AFREMTANI-1 EFERRERRBEHRE SRES

63



AfZESE 5145 15 (1994)

Fig.3. Sagittal images of the knee of a healthy volunteer taken with FSE sequence.
A : 3000ms/17ms/16/2 (TR/effective TE/ETL/excitations), B : 3000/34/8/2
Reduction of blurring artifact is accomplished by k-space scrolling and less ETL as

seen in Fig.3. B.

Fig.4. Bucket handle tear of the lateral meniscus
(14-year-old boy). Sagittal FSE image of the knee
(3000/34/8/2).

Entrapped fragment of the lateral meniscus with
heterogenous signal intensity in the popliteal fossa
(arrows).

13 1 [0 excitation H72 1 D k-space NDT —
FSINEZ1FITH 25, FSE Cidn%| (n==x
I—H) THB7H, WAL TR THIITHwRERE
Mz l/n SN, LrbZOEBK RO
oA MIERANCHW O N EENRDZ W
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Fig.5. Perthes disease (9-year-old boy). Coronal FSE
image of the hip (3000/34/8/2).

Flattening of epiphysis of the left femoral head and
geographic low signal intensity (arrows).

SElcEbhbd TEMULTEY, EECERATEHR
WigEE W25, Lel, FlSEFEEHC, FSE
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A Melki’s raster

B long T2 material, narrow echo space

C reduction of echo train length

D scroll of K-space
|

Fig.6. K-sqace weighting

A : The Melki’s raster arranges echoes in k-space to
minimize discontinuities of adjacent echoes when
effective echo time is changed.

B : K-space discontinuity is minimal in the material
with long T, value. Because late echoes at the periph-
ery of k-space have higher signal intensities, blurring
is not prominent.

C: Less ETL minimizes blurring artifact, by increas-
ing signal intensity at the periphery of k-space.

D : Shift of late echoes to the center of k-space (k-
space scrolling) decreases the signal intensity of the
material with short T, values and increases signal
intensities of periphery of k-space. Blurring artifact
is suppressed.

0
|
|
|
|
|

FSE THONDFHEN T —F 777 v el
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“Blurring” of the Bone and Joint MR Images
in Fast Spin Echo Sequence

Miyuki SONE!,  Makoto SASAKI',  Yoshichika YOSHIOKA?,
Shigeru EHARA',  Yaeko SUZUKI', Tatsuhiko NAKASATO!,
Yoshiharu TAMAKAWA®',  Naoki YASUDA?

'Center for Radiological Sciences, *Department of Physiology II, Twate Medical University
19-1 Uchimaru, Morioka, Twate 020

Blurring artifact in proton density images of fast spin echo (FSE) is associated with k-space
discontinuity. To minimize such blurring artifact in bone and joint imaging, we optimized FSE
sequence according to the results of phantom and clinical studies. The blurring artifact is
suppressed effectively by reduction of echo train length and use of k-space scrolling.
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