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MR Hydrography of the Abdomen: Technical
consideration of data acquisition and future
prospects for clinical applications

Kazuyuki Ohgi, Makiko Toyoda,
Hiroyuki Yokote, Kenichi Kobori
and Takashi Furukawa

Recent advances in MR hydrography have enabled vari-
ous clinical applications in the areas of abdominal and pel-
vic disorders, for example, MR cholangiopancreatography
(MRCP), MR urography (MRU), and MR hydrography of
the fetus.

Although the two-dimensional (2D) single-slice method
provides excellent information as to the global relationship
between lesions and various anatomical structures, small
lesions or detailed anatomical characteristics may not be
visualized owing to the partial volume effect. Source images
of the 2D multislice method are most suitable for the detec-
tion of small lesions and detailed evaluation of anatomical
structures as “tomographic imaging”, while the three-dimen-
sional (3D) method is useful in obtaining data sets for 3D
imaging.

MR hydrography is a promising method for the noninvasive
evaluation of various abdominal disorders, and it has the
potential to play new roles in various anatomical regions.
However, knowledge of the proper indications is essential
for successful clinical application.
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7% LTV A, maximum intensity projection (MIP), vol-
ume rendering, multiplanar reconstruction (MPR) & \» 5 72 =
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DJ5EDsingle shotHiefg 12 b IEH S v, 3DiEEO—[alIfl
FIE T CTOWRMBLIREIZ R 2T AEEZLNS,

F 720 12 IEMR hydrography DFEREIZ I3 & F LS,
TE % hydrography D354 & D 512872 L, BEIHIH] % 6 H
2 9°122D multislice#: 2 THfE 4T 9 medium TE> — 7 ~
A BHMR hydrography fAE DRI IR & L THFATHW
LNTHBINYY, A Tldmedium TEY —7 » ADIH, &
A WIEMRUIC BT A TSR EEOIGH & & T, LITICHR
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MR cholanglopancreatography

f - fEER T, &m%%%@%@%%ﬁmmﬁw%ﬁ
DL ICHRHATET 5 &) RERNLE XA R
&, 1 B T Co2D multislicei: OMIPE (2 TER{E
TILET 5 LI BRI bE X 55, Lo L2D multislice
BECTIREHE, RS54 ALATL4 ADBRIBIZA T 4 AMH
FHIZ L BEFERTEAEL, BERMEEI ARG ES
BEETHILEDYHEID, £REOBIIREEE TV 2
vy, L7chSo TIRER LIS O &EG % iiEd 512
i%, 2D single sliceED ik b4 5 &2 % (Fig. 1,2). L
72 L2D single slicei: D& T, FREEMNIED/MNEEH Rk L
FTIENDY, FRBEOBEIMREICBIT 5 EEORES
BEAERGHT &\ o 72 PEBHES OFT RLIE, 2D single slicei: D &
TITEAB 3 S g, FEMIEEAG O 72 & O JF {4535 i %
MA BLED B, FE{ESW %17 ) Wik LT,
2D multislicedk: & 3DIEDET S B 2%,  FIEHIL R & 19
DHEEZITRTWEHMTH Y, FIRTIZ— B O IPRfEE ]-
T HR(R T RE 222D multislice: D J7 A3 W{ERS W 12 B T
W2 (Fig. 1).

hydrography (= & 52D multislicei: T, i - [HERDF
CHEOERLPESLE W, ZORELED O, i
iH#E L CPOmedium TEY —% Y ADIBHTH Y, HED
R 6, BERL S O S "THE L % 5%, medium TE
=Y ADYH ) —OoOFRIE, EEEEICIBVTIZTA
B L b\ ) NEHA & LR EIER & OEBIAS, 55 5RE
PoHAHIEE, THEEZETHS. Hb, #Ald—MEH
RIEAEF 2 RTHY, LRMERES TN L iElik e o< 5
\>@intermediate %218 5 IR & /8§ 2 £ A% W (Fig. 2).
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D=RICH 72 BfRAs—Rg, WML 25 (Fig. 3). I3 v Ka
— ¥ WIRIZ BT B HE - JEER O = RITE{RLIEE L V) 5T
&, MRCPESHIZAY #IVCTIZ & B DS, DIC
1A % F\ 72CT cholangiography” =% 3 — N 25|
DR =T AFEAMMAERBEE R/ MESE ) & 5
LHHENFHEESNTVWES, TRHDCTIZX 5 HiEE, 3D
MRCPIZ I L C— I OME I T CHREZ T RE L v ) s T
NTWABAHN, CT cholangiography TIL[HE & 55 % [6]
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(c)
Fig.1 Numerous pancreas cysts in a 79-year-old woman.
Coronal 2D single slice MRCP image (A) shows numerous cysts
of varying sizes throughout the pancreas. Global extent of the
entire cystic lesions is well seen in the para-axial MRCP image
parallel to the long-axis of the pancreas(B).
2D multislice image with medium TE(C) provides detailed mor-
phological information of individual cysts.
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(A)

Fig.2 Hepatic hilar cholangiocarcinoma with gallbladder stone in a
71-year-old man.

2D single slice MR cholangiogram parallel to the hepatic hilum (A)
demonstrate excellent global appearance of dilated intrahepatic bile
ducts. 2D multislice single shot T2-weighted images with medium TE
(B,C) show markedly hypointense gallbladder stone (arrowhead). In
contrast, hepatic hilar carcinoma (arrows) shows intermediate signal
intensity brighter than hepatic parenchyma.

(A)

Fig. 3 Intraductal papillary mucinous tumor of the pancreas in a 66-
year-old man.

A perspective volume rendered image of 3D MRCP (A) provides bet-
ter three-dimensional relationship of the tumor and the main pancre-
atic duct than a maximum intensity projection (MIP) image (B). Curved
multiplanar reconstruction (MPR)images (C) reveal detailed relation-
ship of the tumor(T) and the pancreatic duct(P).
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MR urography
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Fig. 4 Bladder tumor with bilateral hydroureter in a 60-

A volume rendered image of 3D MR urography (MRU) with
extract surface and front-cut techniques (A) delineates
excellent three-dimensional relationship of the tumor and
the urinary tracts. A virtual endoscopic image of the le-
sion (B) provides intraluminal morphological character-
istics of the tumor.
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flinsm g & 22 A, F 74 523D MR angiography & fFFH 4 5
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recontrast

Fig. 5 Sequential contrast-enhanced MR urograms in a healthy vol- (B)
year-old man. unteer.

Source images of contrast-enhanced MRU of upper(A) and lower (B)
urinary tracts demonstrate sequential changes of opacified urinary tracts
after administration of low-dose Gd-DTPA.
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B412 MR imaging

/MR imaging (MRI) |Z1%, MRCP<°MRU®medium TE
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(A)

Fig.7 Sacrococcygeal teratoma in a fetus at
26 weeks gestation.

A large sacrococcygeal mass with multilocu-
lar cystic changes is well seen.
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S D% (Fig. 8), Mize LRIz S NAEDEEED
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Fig.6 Omphalocele in a fetus at 28
weeks gestation.

2D single slice hydrography (A) demon-
strates excellent global relationship of
the lesion (arrow) and the fetus. Inter-
nal structures of the lesion and the fe-
tus are better recognized in 2D multislice
single shot T2-weighted image (B) than
in 2D single slice hydrography.
B=bowels, L=liver.

(B)

(A) (B)

Fig.8 Short-limb dysplasia in a fetus at 22 weeks gestation.
2D single slice hydrography in coronal (A) and sagittal (B) sections reveals short
upper and lower extremities clearly.
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Fig.9 Evaluation of the lungs in a fetus at 37 weeks
gestation.

2D single slice hydrography clearly demonstrates that
both lungs are symmetrical and are not hypoplastic.
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Fig. 10 Hydrops of the fetus at 26 weeks gestation.
2D single slice hydrography delineates marked subcu-
taneous edema throughout fetal body. A large amount
of unilateral pleural effusion is seen, displacing the
mediastinum contralaterally.
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