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This article reviews the magnetic resonance (MR) staging of bladder cancer. The multiplanar
and soft-tissue characterization capabilities of MR imaging make it a valuable diagnostic tool to image
the urinary bladder. Recent advances of MR imaging such as fast imaging, pelvic phased array coil,
and dynamic imaging improve the image quality and diagnostic accuracy for staging bladder cancer.
Some patient-related factors are also important for optimal imaging of the urinary bladder, especially
motion artifacts from the gastrointestinal tract and the degree of bladder distension. An
anticholinergic agent should be used for suppressing the motion artifacts. Optimal bladder filling can
be achieved by asking patients to void and drink water 1 hour before examinations. Scanning
perpendicular to the bladder wall is necessary for optimal evaluation for staging bladder cancer.
Oblique scanning is needed in cases when a tumor is not located on the dome, base, anterior wall,
posterior wall, or lateral walls. The early phase image of dynamic imaging is most useful for staging
tumors. Better contrast between tumor and bladder wall on dynamic images provides high staging
accuracy, especially in differentiation between superficial tumors and tumors with muscle invasion.

MR imaging is comparable to computed tomography (CT) in the evaluation of lymph nodes.
Although MR imaging currently is not appropriate for screening for bladder cancer and detecting small
tumors, it has been proved to be most useful in the staging of bladder cancer.

(Acta Urol. Jpn. 46: 835-839, 2000)
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BEEEPY 5 & UVBESL A~ 0D #E R BE 13 FB 9B OO IR THT C DTSR
DRI L LI, TOETMRIXEHATH
5. BFETO MRI OZEMASREEIZR ShCTnwa 7z
O, NSVEMEREORERLIIHEETH Y, BtEo R
V=S FREICIEE LT,

BEME I 2 DMREEIC L - CTRENER Y, /M
NEO DM EICHET L, L ) MRI B3R E %
ZFHDT, TR L 2EFENPT RO EET
H5EH. WETEIIDOVTIINES & BEBEEE E ORI +5
HETHREZ—3I Y FF A ME D 5T dynamic
MRI ERHTHA. T/, 25 LTHSN-EEIC
DVTYH, UIFLITEMEENE b THl L, EE &R
BEBE L DRI FFET 2 DICHEST BB E LD
C, ZO&Hu%eE, BERROBELEO-HREM
LHWHPERINS.

AR TIX, MRI OREIZBITATHRE, dynamic
MRI 2 & UHRIEFHEB L UREEIZOWTHNRS.

1. MRI OFNE
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Fig. 1. Sagittal T2-weighted image in patient
with stage Ta tumors (arrows). The
bladder is not sufficiently distended.

with stage Ta tumor (arrow). The
bladder is expanded moderately and
the boundary between the tumor and
the bladder wall is clearly shown.
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CEEAID S EHE S W CRTERBEERT (Fig. 1) 25
REIZRATBENTL B EMBENTETHRBIC
ﬁ(&%(ﬂgw.é%uﬁﬁéhékﬁﬁmw
Retzius JEICREREASHEA L, GEE A S RV B TS
EWBE 5. BELTECIIERD L DR 65
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720, [EBEEEIE O R W O 72 0 1 LA R R
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2. FEREICHT 5 MRI OREHEEEER

BERE % & b B B2 123 A MRI O#REHEE L
TIRBFE T1 %F%, T2 W% E L0 MRI ADE
HHEITH LN ) =y AEFRGHOER L T1 HH
BAEBLRIDTHE. INIIHTF) =y L 8HE2E
HEHER, S T1 WRE TR ELEKET 5 dyna-
mic MRI 25& B A S Db SN 5. Tl @HABZTIIAK
FOEVHBRIEES, BHdsEsIcHtish, B
MR ORIZERZEES, BEREIZALD L 20E
FHREOHWEES L LTHliish s (Fig. 3a). T2
SR TIE T SBAE L Bk S DS WHBIISE
SR I NA. BRARGEHZSES ICHEE S
n, BREBECIOWTRHRBOAMMEES LAY, HE
BIUOHETRIZEGT 2D, AEAOR X
T& 7%\ (Fig. 3b)” Dynamic MRI Tid&&# %
FEABRORBMHCIIHBICH N CHBE TR R S
MEDIT Y b7 A MIBEEL 2575, BEMHIIZSE
BRBIEZ SN TL 27-0WEDXFIIAEEL 7 5
(Fig. 3¢) "%

3. FERBLES D MRI

T1 SFRE T, BERCIES dBEbeE L [ UEES %
RYDT, HFEREOEERFETE 2. LaL,
BERET2 AR CRREI D VR PEES, HELY
HEEFICRESNE -0, EELHE L OGS
fiicx % (Fig. 2). & 512, HB~OEMHEZEEOH
TN LE LY EE, T2 g & 7 UHiE C dynamic
MRI %175, RHMCIOHETRE & 35285 His 4
SN, I8 & OB AR S T i TR E 0w
BIHHTHY, ZOBR-HGR2 F52 LY
T2 sFRE L ) S ENRLBWRE L RT EHE S hTwn
5 (Fig. 9'? ftk0 T1 BLO T2 BABROEDS
Fi355~61% Td %%, dynamic MRI Ci267~85%
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Fig. 3. Comparison of the images of the nor-
mal bladder wall obtained with diffe-
rent imaging sequences. (a) The
bladder wall appears as a homo-
geneous layer of low intensity on TI-
weighted image; (b) the bladder wall
is demonstrated as a thin layer of low
intensity on T2-weighted image and is
likely to correspond to the muscle
layer; (c) the dynamic image shows
the bladder wall divided into two
layers of markedly enhanced inner
layer and outer layer of low intensity.

Fig. 4. Oblique dynamic image in patient
with stage Tl tumor. Smooth blad-
der wall is clearly demarcated from the
tumor (arrows).
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Dynamic MRI iZH w6 A8 T1 @GO /<
WARFNIIIRIF R 2RI L BB 22112 <, H
BIZBEND PR RPEEEHOEVWAY v na—FEr H
WBbDE, ENIY SBEFENITRREE NS B
FITALY PLIA-EREVLLDO0H L. ZHS
e IO MR ICEL S Y, BEREEF I VESHE
TFHEi 5 L WO BAH» L, bhbhid spin echo &
Ze\ L fast spin echo % FV:C 1 H OBIZFFE % |
SREEL L CER 3E D dynamic MRI %475 T\
5. 2L, /797141 bra—FEx B TEHWVE
M R EE CIEG M T & fFli 3 5 = L AL HEEIZ X B
MRHUEIAHTH LT 2HEDALONET Kl
TR IEREIZAT O I, B LRWBHTEOBIR b 5
ThhH. BEIHEE, KKE, @REOWFhOME
EiZd e 2i2id, InSOMEIZE VL THEERE
AR EBEMEE DO REZA O ICHRIZ S N DR, par-
tial volume effect 12X ) MRI Tl ZE DIER I
W& 7% D) overstaging 1272 ) R4\, 0BRSS, EE
FJEER & BERERE DB EN I E 2 AT % BIRY 2
CEDEBEDE IO RHBY

Btz &t BH T MRI CIRIET A54121F, MR
EFETLIVRVEETZRECTE L EHHD phased
array coil THHWAZ &LiZL Y, BohsmE M L
L, S7REBELECTHIENTEELR-OY, I
MIEREOBREIZLERTR TCHLEEZ TS, &
BRICHEAT HRER A VEEHTAEICLY, &
DIZLNBWET L L) EDMEDEIE LB A Lot
TE 50, BIETEHHEENFERE OB LES &
UTECRON B 720, —fKHTId% W (Fig. 5)°
MRI (2 & BEERERE DHIEIX, BEERLOGE
FRIEESTHFIEAL, BHICLREEFORE
Db D%E TLLUT KETRBURN), AEID
BNVWMRDOGZVD% T2a (REMHEET), Waizd
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Fig. 5. Sagittal T2-weighted image in patient
’ with stage Ta tumor using an endorec-
tal surface coil. Thin bladder wall at
the base of the tumor is clearly demon-

strated (arrows).

Fig. 6. Sagittal dynamic image in patient with
stage T2b tumor. The tumor disrupts
bladder wall without irregularity in
the perivesical fat (arrow).

LOERENMOARED RV D% T2b 2> L T3a
(BB T Thv LB AR &~ OSEME L N
NVOEHE), BB OREILDH B 5K & DE
BEEETD VL D% T3b EERIENSE~ DB
bAaniEHE), MESE: 0EREEFRDLLNE T4
(ol 2z~ DEM) L LT3 (Fig. 4, 6, 7).

LA LA bl mIicEEm LT, BkEED
BHRRPE—a T —F 777 ML VERE
K DEEEHIAEHLIBEEOH L. TOHE, K
EHEEOMERR L LT, dynamic MRI 28115
BEEKTEHETBOBEOERERLZDHFE
(Fig. 8), BERED L ZOERRE %2 LOBEHE
ItasE+arIbicsy), F2Eimbsgsrz
HTE2Y LaL, MRI 0ZEMS@BELERFE
MR READ 570, BEMEL NV OREDOZ R
R, RERTEEREEOENIRETH), 5%D
BELEbLNS.
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Fig. 7. Patient with stage T3b tumor. Sagit-
tal T2-weighted image shows tumor
infiltration in the perivesical fat
(arrows).
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Fig. 8. Patient with stage T1 tumor. Axial

T2-weighted image shows a stalk of
low intensity in the tumor (arrow).
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