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Assessment of the Normal Gastrointestinal Tract of Fetal MRI Using
3D-Gradient Echo Sequence : A Preliminary Study
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Tbistraﬂﬁl Fetal magnetic resonance (MR) imaging of normal gastrointestinal (GI) tract was
evaluated using fat-suppressed Tl-weighted images (FS-TIWI) with volumetric interpolated breath-hold
examination sequence (VIBE), which is a kind of last low-angle shot (FLASH) contained in 3D-GRE.
VIBE provides many imaging slices in a shorter time, higher spacial resolution, and better T1 contrast
than conventional 31 sequences. In addition, it allows us to make high quality three-dimensional images.
Compared to 2D-GRE in previous reports, 3D-GRE (VIBE) more consistently visualizes GI tract by high
signal meconium. We believe that 3D-GRE is useful in depicting the fetal GI tract.

Ke_\;tgr‘dx; Fetal MRI, Gastrointestinal tract, T1-weighted imaging, 3D-gradient echo sequence,
MR colonography
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Clinical diagnosis of 40 cases in fetal MR examination

Central nervous system
Chiari type I malformation
holoprosencephaly
hydroanencephaly
porencephaly
agenesis of the corpus callosum
vein of Galen aneurysm
Genitourinary system
hydronephrosis
Gastrointestinal system
esophageal atresia (VACTERL association)
duodenal atresia/stenosis
ileal atresia
cloacal mallormation
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Abdominal wall
gastroschisis 3
bladder extrophy 1

Diaphragmatic wall
congenital diaphragmatic herniation | 2

Soft tissue

hemangioma/lymphangioma 3
Others

osleogenesis imperfecta 1

fetal hydrops 1
Intrauterine fetal death

asplenia 1

etiology unknown 1
Normal case 6
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Concentration of meconium

Fig.1 Helatlonsh[p between SNR and the concentration of the meconium using 2D-GRE (2D-FLASH,
TR/TE/FA=16.1/4.75/90) and 3D-GRE (VIBE, TR/TE/FA=4.45/1.31/15)

Table 2 The rate of recognition in the normal gastrointestinal (G} tract at different gestational ages
in fetuses using 3D-GRE (VIBE, TR/TE/FA=4.45/1.34/15)

“JE‘CP{% ol . Sigmoid | Descending | Transverse | Ascending Distal Proximal .
gestation Rectum ; N . . ; . Jejunum
(0=25) colon colon colon colon ileum ileum
1924w (2) 100 % 100% 100% 100 % 100% 100% 100 % 50%
25-31w (7) 100% 100 % 100 % 100% 100% 86 % 71% 43%
3240w (16) 100% 100% 100% 91% 81% 69 % 44% 0%
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Table 3 The rate of recognition in the normal gastrointestinal (Gl) tract at different gestational ages
in fetuses using 2D-GRE (FLASH, TR/TE/FA=137/40/90) reported by Saguintaah et al.”

Weeks of

i y Sigmoid |Descending | Transverse | Ascending Distal Proximal ;

gestation Rectum ) . ) Jejunum

P colon colon colon colon ileum ileum

(n=36)

19-24w 100% 100 % 26% 0% 0% e "

—— — - : — 58.6% 55.1% 34.4%

25-31w 100% 100% 76.1% 57.1% 57.1%

32-40w 100 % 100% 100 % 96 % 90% 40% 40% 0%

Normal appearance of meconium-based three-dimensional MR colonography (3D-MMRC) in
fetuses at 28(a), 33(b), 36(c), and 40(d) weeks gestational age.

a : Meconium-like high signal intensity is distributed over the entire bowel from the jejunum to the
rectum.

b : High signal intensity in the small intestine has decreased. That in the colon has increased, but
a little in the rectum. Note the high signal in the umbilical vein due to in-flow eflect (arrow).

¢ : Meconium accumulates chiefly in the entire colon and rectum. Small areas of meconium in the

distal ileum are visible superinposed on the ascending colon.

d : The diameter of the colon has increased. Meconium accumulates in the left colon and the
rectum.
Note that the liver shows faint signal intensity in all images.
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