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MR Imaging of Small Bowel with
Water Administration

Okito Minowa!’, Yutaka Ozaki?
and Yukiharu Sumi"

We performed MR imaging of the small bowel (MRSB)
in 20 patients using water as an oral contrast agent, to im-
prove the demonstrability of pathologic conditions without
a large amount of intestinal fluid. Bowel lumen and folds
were clearly visualized: duodenum in 13 (65%), jejunal loops
in 14 (70%), ileal loops in 15(75%), and ileocecum in 8
(40% ) cases. Furthermore, conventional enteroclysis was
performed in 16 of 20 patients, and the MRSB findings were
comparable with those of conventional enteroclysis. If con-
ventional enteroclysis is used as the gold standard, MRSB
visualized luminal stenosis in 11 of 13(84.6%), displace-
ment or extrinsic compression in 4 of 5(80%), polypoid lesion
in 3 of 4(75%), and fistula formation in one of one cases.
None of four ulcerative lesions could be visualized by MRSB.
Our MRSB technique is a noninvasive, easy method that does
not require a long time. Accordingly, MRSB can be used in
addition to the conventional MR sequence. MRSB has po-
tential usefulness for evaluating small-bowel disease with-
out radiation exposure.

Research Code No.: 513.9

Key words: Gastrointestinal tract, Oral contrast agent, MR
hydrography, MR imaging
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5, AELRZ EDOT 7o —FHHEEE sShTBY, WEE
BOBWNAIRZNN) 7 Lk i NGEREORENI LS
WV, LPL, SROOFHICLBBEITERBICERZ &
%, BERBIRL S EPmohTna, /2, i
DEAE IR BB D v icd, B HK
HEOHFROKETH S, 1EoT, &1 HETHRETHREE
DL VREEOREIEZIA TV

AR, KemE 5B L, SRR T8 TE 2MR
hydrography 2"MRIIZ 351F 5 BELEFEO VD E LT
WA T, MEPAZEICHN L TR A Bl & H i
FTAHHIZLY, FORERV T A2HENL SR, N
B BAZ S MR hydrography AW HNTE TV 599, L
LGS @O RCHEN L WIHE GO E A
ToTREL, BEOAKREZMHE T LIZRBE 2572
OEERDPLEE R L. EEAZ ViSO
HFERG L7RE RREIIC A F v — 2% fviz
HEYAH B, JKIIMR hydrography 128\ TEME 5 12 H
ENB 0, DRibh b IEE T RE o0t LK E&OW
5%, IEF2/NGREN ORI SN i
FH L7, SONIRRRGIZ % & L T/MBRBEORMHREE K
L, BISHEDORIEELZ YY) 7 4% vz (U
T, Ba/hlyitisg) & WBieT L0 THRET 5.
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A 3 BRI AT & DAL L, WA D905 % 560451 D H
12 K1,500mL O AK 2 TN S ¥z, £ 0® ik
EHVEREE LWL LT, THERR D #Hok €7,
FBEE NBOELR Y B0, REBRICHHR S €
THLWGEE G LA, Wi e L CHEERL TAIIEE
LZedrolz, 4 Lo ZAERTIEEORS i -7/
R LT L 7.

2. WigiE

fEFARETEIL, AT 4 AV ST EEMRIEE
VISART Hyper CHAEESH 7 = A A F7 LA a4 VEftHL
7o, MR RAENIC & A EES{LIH &, EEoMED 2D
VZHEREAMY & L7z, fast spin echo (FSE) #:12 & 2 T2 5l A T
BefERoHlgE L Tiiigk, WA LTI fast ad-
vanced spin echo (FASE) {#|Z Theavily T2 SR eIk % %
el L7z, #f%24F1£TR6,000ms, TE250ms, ETL180,
ETS12.5ms, 7 — % WURKER2.25%0, #RiZFeME 6 7,
Matrix320 x 320, FOVIZEZHDHEIEIZ L 1350 x 330~450
x 400mm & L7728, BEER5M#REIZ1.09mm (PE) x 1.03mm
(RO)~1.41mm (PE) x 1.25mm(RO) & %2 o7z, A7 4 A&
a2 g 5700, FANRICIEEEE T 2 & # K [
FET 8emDFEH L L7z, MHREFOELR Y 2B <2012
JE4Al dem B & UFFHl 4emD 2 AT 4 AZhITTHE L,
2L D lem, 2emPD AT A AR & BENRIE Lz, EHl
& LTHWRBKDEEDS B WA CIREISEE D25
BIITEERG BN L7225, BHEOER 2% 2 &K
Mid30rMEBAZVE H I L.
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/NEHEORHEEIZ D WTIE, SREKOEORSICLD
MR/MEEREH AT S 720002 xR & LTREEL .. +=
&b, Zebn, B, EEREOERENOEMIZBNT,
& OAIER X OKerckring 72 A% S 115 b D Fexcel-
lent(E), BEONEISEH S5 b D %sufficient (S),
BEONESAEEL b D% poor(P) & L7z, Fi/MMERIZE
T BKORE) E HENICHE L, MEELETSE5EE
& % B KW (EATHERE) NFRIE 12 DWW T E P A8 T
HOHTMHFEI LY, FREDPKEILH S D% (+), FEd’
vy, LEOBOE (<) & L.

4. REOHHEEDFHT
/NIRZEDREHBEIZ DV T, MR/MEGELR, 18R
MIZBa/NG &S HEAT S Fz16Bl xR & Lz, AR
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AT, $k% &stenosis(S), Wi DIRALLEESMEDIEDE %
displacement or extrinsic compression (D), B PERZ %
ulceration (U), FERPERGZE % polypoid lesion (P), BEst~
DAL Zfistula (F) D 5 D155 L, BaMpiElps L UMR
NEIEFZ OV TERENHE L7z, MRAVEER T 1 [
OFAETHRDPHL TR VEHEIZEAT A AREZER,
Bl L7z LTl b 0% #IRL, HROFFMHICH
il

5. &%

NEPEDHEHRE, FREMOBT RIZ2WTid 2 ZDRE
WEEOA#O L LITHE L, NFEOHHiE & ok,
AT IR E DA L OFETIYME 12 13 Fisher’s exact
probability test® i\, p<0.05EHFEZEH Y L L7,

= R

1. /\BBRRE D3 HHEAE

NG DOEALRNIC F DR AEE A% &, +IEETIE,
excellent3 X Usufficient2061 511341 (65.0%), ZEiE Tl
20411441 (70.0%), [ TiZ208151561(75.0%) TH -
7z, [BIGEEGTiE20609 8 41(40.0%) & L DFBRLIC H~F
HigEDE A o 72,

iR & NEOHIEFED R E A5 720121,500mLAK
B (n = 8) & 1,500mLAE AR (n = 12) 121 THiEEE%:
MEt L7z (Fig. 1). A SHERI2061 D4 oK a131,200mL T
HY, &BITI0mLI EOFHAKITEETH - 7245, KAE
THAH1,500mL%fHAKTELDIZSFTH o7, 1,500mL
FOKEETIX1,500mL A HEAKEE I { SRTNMEOEAMIZ
E/NBAREDHHBEDE { B AMEMAAH S NTAS, WM
WCEBEIIFED Lo 7,

R EATHERG PR (1) B (n=14) L RE ) B =6)IC
ST TR R AT L7 (Fig. 2). %Rl () BRIGRIE (D BEL
(BN, WTNOEM T /MEREDH B IEE 2o 72,
B ORI AE & N Do 721260 TIREBNC EATRIG
MFEEDRS S, i s 8 flrh 5 FITIdFRENNIZ S
AERD LN, FEHEAC D THEER C B R Wm0 H H ik
IZHEZE (p<0.05) D5EEH S iz,

2. REEBOFREHEE

2051166112 BV TMR/AMEE, 18R LAICBa/ME
WREAMAT SNz, Z D16BI DRI OMNERILCrohnfF 5
), #itedsas 3 00, Bk »o3E 2 BT, BFEFE, Behcet
s, SR NEIESS, IEREIESS (paraganglioma), HEET
J&#; (lymphangioma), IEFHHENEN 1 HITOTHo 7z
(Table 1). Ba/WNiilss Tl & L72279WAH, MR/MEGE
FTIRIOREI R SN, 8 WA Shiadh o7, MR
NSRS TR L BT A N 2 AR IBa/ NG ER TIRED
SNTEEB) & HIE Lz, LizAT> TBa/hMEER % gold stan-
dard & L7238, MR/MEGERIC X 2RO EE [ Esensi-
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S: stenosis, D: displacement or extrisic compression, U: ulceration, P: polypoid lesion, F: fistula.

Underline () is not consistent with those of findings.
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Location Fig. 1 Intra-luminal visualization accord-
ing to water dosage.
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Duodenum Jejunum lleum lleocecum
Location Fig. 2 Intra-luminal visualization accord-
ing to residue in ascending colon.
Table 1 Characteristics, diagnosis, conventional enteroclysis findings, and MR imaging findings
Patient Diagnosis Conventional Enteroclysis MR Image
No./Sex/Age (y) (Pathologic Findings) Findings Findings
1/M/I79 Normal - -
2/F/48 Behget's disease D,D,U D
3/M/24 Crohn disease S,8,S, P, U S,5,5,P
4/M/29 Crohn disease 5,88 P §,§5,8,P
5/M/34 Crohn disease F,U F
6/M/27 Crohn disease - -
7IM/22 Crohn disease - =
8/F/4 Post op. Adhesion D D, S
9/M/66 Post op. Adhesion S S
10/F/55 Post op. Adhesion S S
11/M/69 Intussusception S, P S, P
12/F/65 Metastatic tumor S, 8 -
13/M/32 Malignant lymphoma S,S,D S,S,D
14/M/37 Malignant lymphoma u ]
15/M/67 Retroperitoneal tumor (paraganglioma) D D
16/F/39 Submucosal tumor (lymphangioma) P -
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Fig. 3 A 24-year-old man with Crohn’s disease.

(A)

(B)

A: Conventional enteroclysis shows stenosis of the jejunal loop (arrows).
B: MR image shows stenosis of the jejunal loop (arrows). The MR finding is consistent with that of conventional enteroclysis.

Fig. 4 A 48-year-old woman with Behget's disease.
A: Conventional enteroclysis shows ulcer (arrows)and cloverleaf deformity (arrowheads)of the distal ileum.
B: MR image shows cloverleaf deformity (arrowheads), but the ulcer is not seen. Urinary bladder prohibits visualization of the distal ileum.

tivity 70.4%, specificity 60.0%, accuracy 75.0% T& -7z,

TR DRI 2 DA% & 5 L RAHZ (S) (Fig. 3)

o LB LT, BahiEss T S /213904
1 19% (84.6%) ASMR/MiiE s T h fith Sz, LUF, B
B ORNE - BEAMAEIEHE(D) (X 5 52T 4 55722 (80.0%), FE
EEPERZ (P) 1 4 28 3 2 (75.0%) Tt Sz, 5
BENAOBEIL(F) b 1 FlChHENDOBETHERE LTl &
7785, BahWpisie Tha S M 7BEMERZ (U) 13 4 /A
O MRNEGEE TIIHN TE 2o 72 (Fig. 4).
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NGB BT A ARSI, WEEAY T LERN
ToANGERIZ L B E ZHDPREVDY, RVWRARBEZEL
SRR D ML TH B, 72, LI LISNGRE
DELZY)HZWEEEICTL 2 E5H 59, CTIZ/NMNEEED
BEIE R0 BEAME: O RS % B & 2§ 5 72 R sk T
133 5 %%, HEMHEN TR E 2 2 -0 FIIZEWIHILE
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DB BV TIIAEH SR EBERIEELIZ vwEw
IREEFED., BEDOPEEORENREICBT 52 W
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IR LI E L < v, MRIGHSHEEBEY 2w kI, £
DEFEAES G SN, ISR IHZ IR IR/
MEOBWIZ@E L, MWAT M AEEHWE I EI2L ) IHE
DELENZHCIENRTELEWHIFEEETS.
MRITIZ, 43T ELFOELAVHLENTE
7295, ARFTIRIE, HILEMRIEFA & LTr = Bk
TRy ABAEN(T ) b B AT IR S h
TWABDATHA. WS, FINHGIZFF-7 =) LY
REHZHLEREZAE LTHWTBY, 20052 T
B LE I T 2 EREZIREL TWA12 Y, L Lad®
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DHERIZE Y, NEEBIZBWTLT—F 777 CObh
WHE{REFDHZEATE D L2472, MR hydrography
(LA TS T & Dheavily T2HFHEIETH Y, #iEd L
IR OBVKEBEFMREICHML, I TR
JEFAEN TV 5. Ernst S (dturbo spin echo hybrid rapid
acquisition with relaxation enhancement (HRARE)sequence
MV, 700mLOKEZEOEZAE LTS L, £0HH
EHfE L TwBEY, L& L7%H S5HRARE sequenceld
T1, T2 mixed@FEETH Y, KOE 5 Iheavily T2
SEAEHRIC < H5X, FL (&, Z#F TMR hydrography
|Z1&, half-Fourier acquisition single-shot turbo spin-echo
(HASTE)sequence, half-Fourier single-shot fast spin-echo
(SSFSE)sequence, fast advanced spin-echo (FASE)sequence
H EOWGENHHEN TS, biubhd v /2FASE
sequence (single-shot T D% *°half-Fourier 24t & H v 5
HIMbOWEELFE L THAHHY, I M T A M LDz
BETH0) % 72 1R R RER] LD 72812320 X 32007 B
DIPR S IRVA ViR -

MR hydrography % /NE#EIZIeH Lz & LT,
Regan 5 %°Lee 5 13/ HIZE12xF L T, HASTE sequence %
HWWI2RE T, HAEMMLOBIICAHTh 72 WMEL T
Vw599, LaL, Th6OWETIHERHZHCTERD
B TH 727280, NEFIRED B WIGEITIEE/NED
RSTREE LI SRR W L%\ (88%) LR L Tw
%%, MR hydrography (22Kl & 725 & LT, #15
BIEERT 74 7KL, #OEEEA L LT4FL500mL
#¥25f%, SSFSE sequence THEMFAYIZHRMZ L TW5A7, £
7z, Heinz 5 E#EEH9121,500mL 7> 53,000mL D * F )b )b
O — ARG $2 5 LIRS L T 58, fEIRERY 24k
BITANEORIREZ [ | 24 5 2%, ERFMIMR #0254
T4 2L EBAAHOE KO0 HEZH T O L
ERbND. KETIZ05HI A 56051 DA D A THif%
AURETH Y, AR H307DAE LTHB Y B
i ke S 4 A, F777KIEMR hydrography lZ B\ TEW
I TAMELN, TAMPPDLTERENE, KA
FTEEBWTHREOELH L LTERTV S,

7272, #EOEEAl L LT & & 72K0%605 % 5907504
7RO EEIGENICIEE > Twa 0 E) Mo dH 5
EZATHAE. FHRIVGDEERT T4 TIIHLT
500mLOAKE S & 87:1%, 6053 DSSFSE 12 X 2% T
EEOH IS N7z LTWAY, bitbhhd Ll
DHFET, 6 % EFRICHKAZROBRET 217> TV B 7,
1,500mLO#K%E B 2 % 218, ZEWHiiiaE16.7%2%83.3%
(2, [ EE33.3%A583.3% 12, |l A b i AE0 9% A%
66.7%IZEFELTVD, ISHDIEFERI > TATTBIR
o 7/ EE DI 1,500mL DK T, Z2051380%,
[18593.3%, [EIREIE66.7% 5 S/, S HICKE
DR E A Z ERIGE OEBRE 2 EH S 57200 Th
{, BERMESEEILIZLY, BEORELER)ZH) 2
BOIZLIRIDOEEZT WA,

TR 1442 A 25H

B~ 2% 77

A, ERERBIIx AT L7225 SR Tk, + 248 Hi65.0
%, Z2M570.0%, [MIBE75.0%, BEIEGRTN40.0% &IEHKRT
T4 TIZBI %o o RIc i o7z, EFR
5 5 4 T TIEELHITL500mLEKA T TH - 7295, 4
[ i KR AR 1,200mL & Ao 72 2 L A AR T
ND—HEEZbN5E, 4NOWF TIIHAILEEEI LD
ofzb o0, 22, [\, bEERRCBVT1L,500mLEk
HEAT1,500mL ARG HOKEE & b B Ew o7z, R
FER LT S AMMORT & L TETHEENORENHITH
b, ZH/ANBRIICBT 2 KOBE) % B ICHET 5
e EZONL, FEEE, FREC)BETIINMEEMALTON
JEDfi i EH <, FRIC BRSO EEIZ B\ TIdHKE!
FMIHEEENFOSNT. Lizd- THEMER Thh
X, ATLEE LTTRIZAWAZ L2, WEOIFFE
i TH 5 ARG ORHREN N ET 5 Z L AWIfEE N 5.
A O TIEZEN, BT I8 O e MR
S7zHE, ZhESEo 7O F a— LTk TiEEE R
B1DIZIREBA»S#HE T TOMBEET EbEER
iz, FIEBICOWTIIEOkE, BMICIRETAC L
W2 fiithgessm B 5 L Ebh s,

REORHFETIEAT R X D FEHENRLZ Y, Paig
1384.6%, W& OMRAL - BESMELEHERTRIZ80.0%, FEM:5H
251375.0% THith Sz, EBHEREIIBa/MEER THit
ENTz4TEL ODMRAINGIEZ T TE L b o 72, 1B
PERZE DF-IZ 1 3Ba/ M2 & A T EE R g A
VETH Y, TR ORI IIMRIC BT 5 22H
SIREETIZRA N H B L Bbh b,

R BN TILIRE) & Peref L ORI E 2 o 72,
BT O NZG A LB NOMRGESLE L 2 BDT, &
W=V ETOBKAEE Lnwe Ebhi, hofis
HELTITBEREND/NGREESERE B b5
728, BAEATOPRPSVLE L E 2 b5/ (Fig. 4).

bbb N AV 72FASE sequence & FlV27-MR hydrogra-
phy CIrIEIHIHI A PR T 57203 b I A MEMET 5
P, BEREEDAD S, BEOIRE R BESME O HEE Y
R s, SIEHRETR LI Lo /zAs, bh
HAUIALE Ped F Mm% & L CTHVAFSEMEIC X AT2 i ]
G2BBLTWA, kDA THEMMIEICHETTE 24
B2 X AMR/NGEE A EE OT, T2 SE B ET
B EIZE ) BEREOmM LIRS NS (Fig. 5).

ASEIIROMICAK XS LIER SR E LD, &
e e R e EMEDERNILIRN S hTwa, BERESE
LREDEAIZIIHKTE LRV EHE L HukBEED
ENEL LA SELEREFSH S, EBICIE, BEHIZ L
U AEEFEATAENSL L, 4 Ly AEFABITITEE S
s bizo, NELZRHETHZ EIE#H LY. LaL,
ZOMLEATORPIICMRMGERL 21T T LITFEET
HY, FEOIKEZEEHL L THVWAZLIZEYa Y b
7 A PDOENEEFEOND.
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: (A)
Fig. 5 A 32-year-old man with malignant lymphoma.

MR/ 5 D 4 F P O R

L (B)

A: Conventional enteroclysis shows stenoses (arrows)of the ileal loop and extrinsic compression.
B: The MR image finding is consistent with that of conventional enteroclysis.
C: Coronal T2-weighed image reveals marked wall thickening of the ileum {(arrows).
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