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Applicability of the Dual Interval Echo Train
(DIET)Method for Female Pelvic Diseases
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Dual interval echo train fast SE (DIET-FSE)is a modified
fast SE technique. It attenuates fat signals by applying a time
interval between an excitation pulse and the first echo, which
is the odd-number of the following echo interval, and by de-
creasing the number of highfrequency refocusing pulses before
collecting echoes in the center of the k space, which deter-
mines the contrast. Unlike many other fat-suppression meth-
ods, this technique is less affected by susceptibility effects.
In this study, we compared DIET-FSE with FSE and con-
ventional SE of the female pelvis. The results of DIET-FSE
showed a stable, obvious fat suppression effect which resulted
in the easy detection of pelvic organs such as the intestines
and ovaries, as compared with FSE. The reductions in im-
aging time and motion artifacts also permitted more precise
differentiation between the normal pelvic organs and lesions
than conventional T2-weighted SE. These results imply that
the DIET-FSE is useful for the diagnosis of female pelvic
disorders.
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Table 1 Imaging Sequences in this Study
Imaging method  TR/TE NEX Matrix Imaging Time Others
T1WI SE 500/20 1.8 160x 160 4mind9sec
Tow| DIET-FSE 3000/112 P 192x 192 3min24sec first echo TE_: =42msec, other echo intervals=14msec,
echo train 11
T2WI FSE 3000/100-112 2 192x 192 3min36sec echo intervals=14-20msec, echo train 9-15
T2WI SE 2000/80 1 160x 160 9miniisec
T1WI SE 500/20 1.8 160x160 4mind9sec Gd-DTPA 0.1 mmol/kg i.v.

= No Wrap technique which makes the data sampling area double of the FOV to avoid the aliasing artifact is used for all sequences.

Table 2 Results of Comparison between DIET-FSE and FSE

Fat Uterine Visualization of Pelvic Organs Visualization of the Lesions
Score Suppression Three
Effect Layers  Uterus Ovary Bladder Intestine Myoma Adenomyosis Endometriosis Ovarian Tumor Others
5 3 0 0 0 0 0 0 0 0 0 0
4 10 0 1 3 0 4 1 0 0 0 0
3 0 12 12 6 12 9 7 1 4 2 1
2 0 1 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0
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Fig.1 Comparison between DIET-FSE and FSE (Thirty-five year old female with uterine leiomyoma)

Signal intensity of the subcutaneous fat and intrapelvic fat are apparently decreased with DIET-FSE (A) as comared to those with FSE(B).
This effect of the DIET-FSE is giving better anatomical delineation of the pelvic organs. Especially, depiction of sigmoid colon (arrow) is
excellent on this image.
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Fig.2 Comparison between DIET-FSE and FSE (Forty-five year old female with endometrial cyst of left ovary)
DIET-FSE (A)shows better delineation of right ovary (arrow)than FSE (B). Note the excellent depiction of follicles on DIET-FSE.
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Table 3 Results of the Comparison between DIET-FSE and CSE
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Fat Uterine  Visualization of Pelvic Organs Visualization of the Lesions
Score Suppression Three Yo : —
Effect Layers  Uterus Ovary Bladder Intestine algnan Myoma Adenomyosis Endometriosis OQvarian Tumor
Uterine Tumor

5 0 0 0 0 0 0 0 1 0 0 0

4 0 0 8 17 2 18 1 2 1 1 2

3 18 29 21 8 25 13 2 12 2 4 8

2 13 0 1 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0

(A)

(8)

Fig.3 Comparison between DIET-FSE and CSE (Fifty year old female with uterine leiomyoma)
Signal intensity of the subcutaneous fat and intrapelvic fat are nearly the same on both methods. Delineation of the intrapelvic normal
structures such as uterus (U), right ovary with normal follicles (O)and sigmoid colon (S), are better on DIET-FSE (Fig. A) than CSE (Fig. B)
, mainly because of reduction of motion artifacts and chemical shift artifacts. Multiple intramural and submucosal uterine leiomyomas (arrows)

are also well depicted with DIET-FSE.
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Fig.4 Signalintensities of an oil phantom using 4 different sequences (CSE : Conventional
SE, TE=112ms., FSE15 : Fast SE 15 echoes, echo interval =14ms, TEeff.=112ms.,
FSE11 : Fast SE 11echoes, echo interval=18.5ms, TEeff.=111ms., DIET-FSE : DIET-
FSE11 echoes, 1st echo TE=42ms, echo interval= 14ms, TEeff.=112ms, and normal-
ized to signal intensitiy of CSE with TE=112ms.) The normalized signal intensities are
reduced from 2.8 with FSE 15 to 1.4 with DIET-FSE.
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