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MR Imaging of the Gastrointestinal
Tract with Half-Fourier Single-shot
Fast Spin Echo (SSFSE)

Houjun Boku, Yasuo Takehara, Haruo Isoda,
Satoshi Isogai and Masao Kaneko

Our objective was to implement a non-invasive magnetic
resonance imaging (MRI) technique combined with concen-
trated milk ingestion for depicting the gastrointestinal (GI)
tract and detecting gastrointestinal motility and transit. The
half-Fourier SSFSE (single-shot fast spin echo)sequence was
optimized on the basis of a phantom study. In order to de-
termine the feasibility of milk ingestion as a substitute for
contrast medium, ten human volunteers were examined with
SSFSE after two types of liquid ingestion (i.e., milk and
water). The snapshot images provided subsecond data ac-
quisition for each coronal plane, allowing visualization of
peristalsis in the gastrointestinal tract in an almost real-time
fashion, without motion-related image degradation, as would
normally be seen using conventional MRI. [Results] There
was no significant difference between concentrated milk and
water in terms of depiction of the upper gastrointestinal tract;
however, 10 min and 30 min after ingestion, concentrated
milk showed better delineation of the intestine than that ob-
served after water ingestion (p < 0.01). [Conclusion]MR gas-
trointestinal imaging is a non-invasive method that allows
gastrointestinal depiction as well as analysis of motility and
passage. Especially with concentrated milk ingestion, the distal
intestines were well depicted with adequate contrast filling
and distention.
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M: milk, W: water, Fe: Ferriseltz.

Fig. 1 Diagram showing a transverse section of the phantom.
The numbers on the top row show the mixing ratios of water and
milk.
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Fig. 2 The intensity value seen in various effective TEs as a func-
tion of the flip angle.
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Fig. 3 Intensity vs. flip angle seen in three kinds of fluids: wa-
ter, 4.2 milk, and 3.5 milk.
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while other solutions revealed poor SNR.
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Fig. 4 A: A cross-sectional image acquired with SSFSE at a TE of 30 msec. All solutions showed reasonably high SNR.
B: The same planes taken with SSFSE with a TE of 660 msec. The pure water and lower concentration of milk solution showed high SNR,
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Fig. 5 A, B: The frequencies of cases graded as "good" by observer A(A)and observer B(B)at 10 min, 30 min, and 60 min after 4.2 milk

ingestion.
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Fig. 6 A, B: The frequencies of cases graded as "good" by observer A(A)and observer B(B)at 10 min, 30 min, and 60 min after water

ingestion.
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Fig. 7 Representative images ac-
quired using SSFSE before (I-A)and
10 min(l-B), 30 min(I-C), and 60 min
(I-D)after 4.2 milk ingestion. The
same imaging procedures were done
on the same volunteer at the same
times, i.e., before (II-A)and 10 min (Il-
B), 30 min(lI-C), and 60 min(II-D)
after water ingestion. There was no
difference between milk and water
ingestion in depicting the upper gas-
trointestinal tract; however, as time
passec, milk ingestion allowed bet-
ter depiction and distention of the
distal small intestines than did wa-
ter.
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Fig. 8 A similar trend is observed
in another case. Images were ac-
quired using SSFSE before (I-A)
and 10 min(1-B), 30 min(I-C), and
60 min (I-D)after 4.2 milk ingestion.
The same imaging procedures were
done on the same volunteer at the
same times, i.e., before (Il-A)and 10
min (1I-B), 30 min(ll-C), and 60 min
(1-D) after water ingestion.
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