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[Abstract] Objective: To investigate the value of DWI imaging features and quantitative analysis
parameters in the evaluation of muscle invasion in DWI VI-RADS 2 bladder cancer.Methods: The clini-
cal and MR imaging data of 54 patients with bladder cancer confirmed by surgical pathology from Sep-
tember 2020 to December 2021 were retrospectively collected. The DWI VI-RADS scores of all patients
were 2-point.According to the pathological results,all patients were divided into non-muscle-invasive
bladder cancer (NMIBC,31 cases) and muscle-invasive bladder cancer (MIBC, 23 cases).Independent
sample ¢ test, Mann-Whitney U test and Chi-square test were used to compare the differences in clini-
cal features,image qualitative and quantitative parameters between these two groups.Statistically sig-
nificant parameters were obtained by one-way analysis of variance, receiver operating characteristic
(ROC) curve was used to evaluate the diagnostic effect of each quantitative parameter in the 2-point
DWI VI-RADS evaluation on muscle infiltration of bladder cancer, and the optimal cutoff values of
quantitative parameters were calculated.Results; Univariate regression analysis showed that there were

significant differences in tumor pathological grade,tumor morphology and stalk morphology between
MIBC group and NMIBC group (P <C0.01).The ADC value of MIBC group with stalk measurement
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was lower than that of NIMIBC group,and the difference was statistically significant (P<C0.05).ADC

values in the MIBC group without stalk were lower than those in the NMIBC group, but the difference
was not statistically significant (P =0.08).The AUC of ADC value with stalk,stalk width,width rati-

o,tumor shape,stalk shape,stalk centrality,and basal smoothness predicting DWI VI-RADS-2 muscle
invasion were 0.67,0.69,0.83,0.74,0.84,0.78, and 0.63, respectively. Conclusion: ADC value with

stalk, tumor morphology and stalk morphology can help predict muscle invasion of DWI VI-RADS-2,

and the stalk shape and width ratio are of great significance.

[Key words] Urinary bladder neoplasms; Magnetic resonance imaging; Pathology

JB% 955 (bladder cancer) J& — B R % b Kz 9 » AL U
SRR RS | e a4 U B e e S
iT 573000 K &R, 213000 HYFET- R0, 5 1w
B IR VR 45 A WU B A
(non-muscle-invasive bladder cancer, NMIBC) f1 L2
B M % B 9% (muscle-invasive bladder cancer, MI-
BC) . NMIBC B J7 H 22 bR I8 JB5 B A 988 DD BR A (tran-
surethral resection of bladder tumor, TURBt) & % F
(9 F AR VIR J5 2 R 5 4l DAIE Y 0 i o9 o i AT s 4
BT 249 30 %0 1 9% e dea o MIBC, B E MR A R,
W IR YT 7 2R 42 B I U0 B AR 55 DG IR sl R R | 42
BALIT sk ZRIE YT kA S A o KU e R
¥ 7 2 e £ 55 AR A R RT3 B DR OC . % b ek R
1E DWI R b2 @ {55, 5 e kb AR AE = 4 55
SN R JE B S NMIBC B A #%0% 5 T B, 4 8% b
JeA 1) TR A E 7K e 1) 6 TSR 2 L T A 2H 4URT B A Il Y
RE WA .DWI RINLF 5 M o b CE R
5 DXl ) A B AR S U AR S i R T 1R
BERR R« ROk 7 AT . 2018 4E, Panebianco £ #2 Y
165 e R A5 4R 45 AN BUHE 22 88 (Vesical Imaging-Reporting
and Data System, VI-RADS) , #4340 W) /s 7 35 2 A%
FS MR R DWI A AN A DWI VI-RADS
2 BRI 73 S8 B 2 A5 R O MIBC, 3 &8 23 1]
e H LR VI-RADS 753 A LS B e a1 20 4. H
I v R = A G E 1 M R 3 1T 5 I DR R JULJZ 9= 1 B+
KM HTHETE . B ARG B TER I3 T DWI 2%
REAE S 58 1 43 T 2806 DWT VI-RADS 2 4341 7 165 b
I 10 JULJZ 93 T P VA A M, L 30D B e 4 v R 0 0
) TR 1

MRETE

LA FE X 4

ARG [ JE5 1 AF 5T A A AR BILAG B A8 B 5L 4 AL
It F 5 . TJ-IRB20210516) , 34 5 1 5 2 19 %0 1% [A]
o MKHE LR 9 A bR 1 T 8 4R 2020 A 9 H —
2021 4F 12 A AF & br e 0 65 I 90 R0 35 W5 R} AT 5T
Yy AFRUEINT . DL 2005 B A UE 5 R JR #% b R, HH

A e R 2= o 0 O BT A B TR ET— A AT
Bt MR F4 +DWI £ 2 . H RS 5 0% L 12 W75 K
QA & MR K2 /i JC 0T A7 S0 A s @
A 6 4L /9 DWI VI-RADS 343 2 4%, H ks % i
. MKHE LR ABR U ASBIESE B AN 54 1 I b JA
IR & MR ARG, Hdh 55 48 1], 22 6 {51, - 34
AR (60.1£10.3) %, Ho 2 5 i kb i f8 3 4t 30 1],
TE 22 J2 99 05 B8] v 08 456 e 98 671 467 e K ) — S AR AE Sy
Bk O e R R O L JFHERR T oA 4t .

R SEIRIN

i B ETEA AT 2 h HEAS bk KA AT 0.5~1h
MR 500~1000 mL 7K . 3 B 8k FR 78 21 185 1 . 5 45 20
BRI IRA A T EF T, A RN A TE
3.0 T MRI H#i 1% (High Discovery 750, GE Health-
care) 158 B, (i 11 32 3 38 04 1A B A 5 B e B CF )
B R A 25 DO T I L T WL
T, WIL.DWT, £ 25 i Vg f8 35 1 5] P, R (R A 250 A
8l D= A3z sh i . S E P 5 S5k 1,

%1 BRE#ERAEFSH

A5 Ak T, WI DWI
TR/TE (ms) 3708/68 4000/shor TE
2R (cm) 34X 34 24X 16

4B % 320 X256 128X 96
)%/ 18] #E (mm) 4/5 4/5

b 4& (s/mm?) / 0,800

B R K 2 12

W 5% (kHz) 52.5 250

FEE oA s/ & RAL Hh 15
12 44 Bt 1) 25 32 % 2 5% 32 %

& TR, Z 28 TE, & % o 1)
3.DWI [ {55 P I s o0 #r

B E M2 BT« T A R 19 DWIT RS E P43 1
TE & A4 il {5 & 8t (picture archiving and com-
munication system,PACS) Fi#47, Frf BE K MRI
HARTRIY M MAL R A 8 4EH 12 F IR &
50 18 TS S A O e ) ] R, T A7 32 T I O X AR B
PR BEGEORHAN J o 5E P o3 B v T H AL 4 < b
TS (N A HRAR B IR RO L T2 28 CGREIR L B TR AR B
[ THOAR D 7 2 75 S o i e i U 8 2 5 [T LA S ki



TS 22 92 R 2024 4F 6 H 58 39 %% 6 ] Radiol Practice,Jun 2024, Vol 39,No.6 763

B OGR4 BT I E R 44 B B R —
BUE .

G 5530 - BT A A 1 DWIT ER 3 N PACS
a5 AL PR T AR S DA AL, X T2 Akt
A9 1] s B L — A AR BRI (12 4F TAE L 5 8
e 22 571 i 5 A R s kb A T SRy B 9 okt g AR B B RO
X T B 0 e 1) 9 9 AR R SR iR 7 M K AR
W B TE MR B O A K R s K AR IR TR
JE b G SR 98 / I 98 B 5 ) SR B L G et/ IR B
1~3), fii 4l 29 K% &y AR &b 38 51
FireVoxel CY R BUAS : 3878, 41 2 K 24 B 24 B, I J6 4%
4. ™ 4k« https://firevoxel. org/) #E 47 4 g & WL 4™
HU Z& #U Capparent diffusion coefficient, ADC) Z £l
L A RO RFEE IR A DWT ENS E R AR ] 6 5 3
ot 5 SO ik 8 a0 A7 3% 2 ) il ROT, WA T 375 3 A fif o =
2 JR AR X (volume of interest, VOD , )2 ROI £
Bl RN I A 4 g 2 Y iR 2H 2, 43 ) N o 4 AR
55 MR ADC B G & ADO) DL RTINS 5 4
(1 ADC {6 (A7 ADC) 5 3 TT Ji] 1 1 5 9 185 b BE | FR
WS BEAR KB X A5, FFH FireVoxel #4548 £
B [ gt VOT AR ADC {8, iHE AR F .

S=$, exp (—bX ADC)

Hrb S AP BN AR~ So WY i 15
S.b N b {H.b HIRE T F 5 Y Huzs shAUE /2
B

4900 07k

BT T Y GE 3T o0 3 484 TBM SPSS 24.0
(Chicago,IL) #1 MedCalc 12.7 (Mariakerke, Belgium)
GETFop R BE AT . B AT A6 36 2 XU A 36, P <<0.05
PN R 22 5 BA Gt . IR GE T i i 9k
HEYIE A2 (meanE std) fi ik . R 4L N HH %
Z % (intraclass correlation coefficient, ICC) ¥EAR i &
B I 22 [ %o B 2 00 2 1) — Bk (ICC=0.80~1.
00, 2¢ B — S 415 ICC=0.61~0.80, & B — ik
431CC=0.41~0.60. F B — 1k — Bt ; ICC=0.21~
0.40, & — M4 22 ; 1CC=0.00~0.20, F W — 2 1k
R2E) . RAPSIAEAR ¢ K5 CEZ 73 1) F1 2 Bk e
U # % (Mann-Whitney U test) (JEIE &0 i) b &
NMIBC 5 MIBC ¥ 41 [8] % % it 2 B 22 5 70 KA
R IR O R g AT 22 e o . RIS ARy
fiF (receiver operating characteristic, ROC) fli £ i fiti
SE T B T 2 BN T e e L) IR 1 412 W RRE L 1B

%Ett:o.

K H=0. @

B ttzo.

K I:t=0.®

Bl DWIVIRADS2 » A BAR L TARKME TEH, ) EF-MNBHEIAIRNERRKR BB EFHELA

K, REREAH NMIBC; b) 275 ELA 0.13; o) BFKAEA 0.36, 2
KBRS AR, RERHRE A MIBC; b) E=%FEKA 0.34; ¢) B+
TIBHEARNERRMBFHESABRRK, REHKEH MIBC; b) 257
0.45 (NMIBC: 3F WL & iZ i 4 5 B , MIBC : UK i2 18 b 5 e . 50 2 1k

K/ MR K.

a) TTEMBHE KR
KEWRA 074, B3

By 0415 o) R KELA
R/ IR, KA ="K

a) &

g
i



764 WSSz 2024 4FE 6 A4S 39 %455 6 1 Radiol Practice,Jun 2024, Vol 39, No.6

PR B ROC 12 F 1 2 Carea under curve, AUC) , Jf
iff S FH L ) A BT L 103 4% 2 o A 1 S 0 BRURR B |
WS ERIUWER I, P<<0.05 fRIN N ER B A G % &
X,

& R

LI R B 545 B2 kL 43 #

ARG LN 54 85 e 98 S8 3, 22 1 R AT
5 e DD B AR (4 M IO VD B R 21 81 JB RS 4 DI BR R 1
%), Ho Ay 32 ] # #4T TURBt, o 80 5% g kb 3k 24 4]
BE 30 BlRHE N Z KA., 54 BB E 2T R K
E S Sy T e i i L Bz 988 » 95 B 014K i 5 ) 9 O 1K
2x(American joint council on cancer, AJCC) % 8 ht
TNM R4 K T 43 8, A WF58 31 i NMIBC i
b Ta i 15 B1F1 T1 359 16 4 (% 2% 3 L3k IR IR % 1
B g 15 1, e GO PR #% b Bz g 16 491) 523 i) MIBC £

% 2 DWI VI-RADS 2 2 it 7% 1l K H/E . DWI Z H R € 2 5 &

W JR s AE B A 3 NMIBC MIBC Xzz/éi/ P
97 1) % / 451 31 23

A CF &) 27:4 21:2 0.24  0.63
Fik/ Y 0.08  0.94
Fiog 2} 37~81 40~76

F ¥ 62.010.2  62.0+10.6

gk 2B /45 0.19 0.67
Ly e 13 11

%% 18 12

JE ok H AR 0.01 0.92
< 3cm 18 13

=3cm 13 10

FARAF X 18.26  0.00
TURBT 26 6

R 5 ) IR 0 1

21 5 16

KGR 2 5 R 7.42 0.00
A& 2 H] 15 3

& A 16 20

B8 & 13.67  0.00
RIER 2 27 9

kK 4 14

CEIY S 24.17  0.00
AR 25 3

R R 4 13

B 7k 2 7

5% (mm) 7.644.0 11.0£5.7 2.34  0.02
A 5 3% 58 (mm) 27.04+12.7 27.6+14.2 —0.11 0.91
% 0.2940.09 0.4240.10  —5.09 0.00
# & %k (mm) 11.84+5.9 9.945.3  —1.34 0.18
i 7 & K (mm) 23.01+9.8 19.6+9.1  —1.23 0.22
* A 0.514+0.11 0.505+0.117 0.24  0.81
FREEF 23.08  0.00
2 31 10

= 0 13

KR AT U 0.20  0.50
2 9 8

= 23 15

KR AZTRE 4,02 0.04
2 15 5

Fi 16 18

R & ADC 1.254+0.17  1.164+0.19  1.762  0.08
% ADC 1.34+0.16  1.2340.19  2.219  0.03

EADC, ALY # AR F 45 X 10 Pmm?/s; AR =F KT/
BRE;RKER=FRK/FHBREK

Hh T2 W1 18 B T3 W 2 A T4 8 3 6 (I 2 2L
SRR B b K 3 ), v SO DR % b K dEg 20 9], 54
151 1% o 9 A8 5 1 1 A Ik DR ARP IR L3R 2 TR

2.DWI AR R 19 22 1 53 AT

£ NMIBC 2l o, 3k 27 612 AR JUR 4 6158 B0R
R MIBC 4, 3 9 1] Sk N AR HOR 14 18 R AR . 21
22 5% A B E G2 L (P<<0.01), M@HIEES
FEALHG AR L IR CR AR TR . NMIBC 4145 B &
WK ALFE 25 ] 4 BRI 2 B, MIBC 414 T8 & KK AL 45
36,13 A 7 ), A 2 B B g R L
(P<C0.01), £ NMIBC 41 H 31 91 F & s e b g IR 15
SRR L AE MIBC 9. 10 3] £ 35 iR 3% J o
LR EHABG 2 L (P<<0.01), XT3 #OEH 1
FEARFRAE . £ MIBC 4 rf 3 88 L 41 B 8 ik F NMIBC
4, 2R EAGIEE L (P<C0.05) ; 1 % T 1R 5 M
BB HRAE . NMIBC 20 5 MIBC 4 0] 2 % LS i % =
X (P=0.50),

3.DWI & #t 53 Br B [ 132 5 — Stk 43 A

NMIBC 4 1) # e 5e A2 4 [ (7.6 £4.0) mm 3 MI-
BCA[(11.0£5. 7)) mm] %, Z R A% %E X
(P<C0.05), H NMIBC 4 % B Lk (0.29 £+ 0.09) ik T
MIBC #1(0.42 £0.10), Z R B G H 125 L (P <
0.01) , Wi 4[] I fie SE AR 4k 22 S TS vk 2= 8 L. FEfp
Joi W R B K AR K B L S B AL R 2 R 8
TG4 (P {H5r %0 0.18,0.22 % 0.85), 4
M ) MIBC 20 ADC {H[(1.2340.19) X 10 ° mm* /s ]
T NIMIBC 41[(1.34+0.16) X 10 *mm?*/s ], 2 F
HAG 22 L (P <T0.05), A4 Ml & 1) MIBC 41
ADC B[ (1.1640.19) X 10 *mm?*/s Jf& T NMIBC 41
[(1.25+0.17) X 10 " mm* /s . H 2R TG T 2% E X
(P=0.08), T4 it &L B X} DWI & & 2 500 &
B — B aF (3R 3,

%3 DWIEESHAEE —# Mo

P AE A S ICC 95% E Az K 1)
W% ADC 0.986 0.977~0.992
X ag & ADC 0.992 0.987~0.996
FRRE 0.998 0.997~0.999
M 98 & 5E 0.999 0.998~0.999
FRK 0.998 0.996~0.999
M 9 & K 0.998 0.997~0.999

ELADC, F LY 3 A #GICC. A A AR & & 2

4.MRI & P Ko it FRAE 1912 W7 34 RE

B R AT AR 7 A B Gt O M e
HEH 0 0 R ¥ ADC, 7 fie 56 96 F L R e
BEIEA P LR, g ROC Hh &
(B O 43 BrAg i i S 800 3 ADC ., % i 56 Fve B L
0 Fe AR AT 43 9 K 2 1.24 X 10 *mm®/s.9.02mm .



TS 22 92 R 2024 4F 6 H 58 39 %% 6 ] Radiol Practice,Jun 2024, Vol 39,No.6 765

31.5%, 3 i E &S50 AUC & 95% B 15 X (4] , HU%
BE R SRR RIMER M (R D),
%4 DWIEWREESNTNEREEZH )k

W AE AR 3K AUC 95%EBEAZRE #EAE #HFE EHk
% ADC 0.67 0.52~0.81 0.57 0.74  0.67
i S 0.74 0.62~0.86 0.61  0.87 0.76
FRRE 0.69 0.54~0.83 0.57  0.74  0.67
B 0.83 0.72~0.94 0.87  0.71 0.78
A 0.84  0.73~0.95 0.87 0.81  0.83
HOR B F 0.63 0.51~0.76 0.78  0.48  0.61
#* 5T 0.78 0.68~0.89 0.57 1.00 0.82
E R = R/ M B R
it i

ARBTG5 F R 3T DWI EL Y 5E P i B
A GEEFB W A IE A KA R ) JoE i S G A
ADC B . # B 96 & 56 BE Ho nf # By # 9 DWI VI-
RADS 2 49 Jb5 b 988 L )2 12 10 2 B, DA i s 385 2 25 K
il iR AT E

B e R DWT 52 @35 45 5, 3 439 Ak AR A 5 3
15 5 W 2 8 5 9 /E 8 NMIBC 43 &% % 5 F
gerertod - Takeuchi 28U #2175 BEJE MR 43 b
S LAAFE BB T RS 5 IR AEAE 2 i NMIBC 1)
PR o 5 IO i T e G 0 e JEE B Ay IR A e 22 % e BE P
e S R Pl IV e X T YN A NS o S A I
LA R 8 200 M 45 20 B L A MIRT | % (015 55 B 5 4
Yr 20 L[5 5 0 B — B, A IR A B R R R AL X
VT B e L RS R A L i M A L2 i 8
PR T L 2 PR A 2 A0 IR 1A S50 g i S 3 11T B L e A
S, IX AT RE X B b UL 2 = TR AL G o R R AR
Moo T R U PR R 1 S 1 R P AR R 25 4
L UG A R AR A DA R I A AT B O B IS R S
75 6 W X —fiF G2 ILJZ 18 i A AR A (B A W AT PR . 1t
AN L HE IR (IR DWT 2 30N AR A5 5, 1 Ff iR 19
FJE NMIBC A 22—, B T1 305 e 98 b AF 52 1) dle
2 g R 1 S e e R . 5 NMIBC H L,
fE MIBC 3 300 465 2488 2 41t L A0 19, 7T B J2 1
T i gga i 3k A B R AT T M ALZ I 8T A
8 D o P 5 75 9 1 o ] B 4 R AR 8 B 2 e o {2
ZE WAL ST T BE I L2 320 ) KBS AR SO 5
S50 5 SCHR R E — B R S8 S K98 X DWI
VI-RADS 2 4395 6] WL JZ 18 i B Al B A 55 8 /92 Wi
{E, MIBC 21 Jif 98 35 T2 25 22 0 i O L 8 TR AR, 42 7 5 b
9 ML) 3 0 ) DR 356 o

TE b {HN 800 s/mm?* B}, i Bt 5 J& [l 4H 4L 71
B {5 5 5 L IR R R R T i . ADC
e E I A ZUN K S T YT ORI 12 28 M I bR
FR) 401 D 45 ) 2 2 P 184 o D R 2 e b s el s 2L . 22 T

1.001

0.75

sensitivity
o
o
3

0.25-

0.001

=

0.00 0.25 0.50 0.75
1-specificity

B4 MRIZEZAZHAKTMN DWI VI-RADS 2 o
JE R JE UL E 28 ¢ ROC w1 £

FEFEW, ADC {8 5 I e 8 21 202 53 9 22 8] A7 76 4 5%
P, 5 2% 9 5% e 96 AR EE . 78 0 R 19 ADC {2
AR ST LS A ) 2 R AR RN AR A R 1 AR Ak L 8
R T ADC 55 4 8UF R AE M 56 B R AE ML D), T
ADC 8 150 4= 28 P 1§ e e ( MIBC 5085 2% 50 T1 391 b
JEO M ROC fih £k B 7x A 5 192 B 2k (AUC =
0.92)1% (B 5¢ 3% W 76 JB% Bk 98 ADC il & b, 42 25 F1
ADC A . 1)z ADC {8 Ph K 3 A /NSRS R XA (5] f)
R LB SRAE TV AN B e e A G B 2R T 3 Rl
BT E LS AN S h ) R R X I R
JifJRE B 5 4 AE N A IS FR A A B ) 2 R A
8 gEg , DRI 2 it b 0 S A R ) ADC A, 25
SN 3 R i ADC A/ 75 % ) 1B e o JIL)Z 12
P J7 T T B B A B, W A PR Y ADC {E ] S L2 R
i 0 A B A — i R S B

VI-RADS #4501~ 5 4K K R ILZ 12 1 n]
RETE O AR KL A 45 L RTRE A AT BED ™, VI-RADS &R
G (W12 WA T % 200 5 S 0 0 8, A I+ — bk e
PERGIS 7 vk LW A 1 — 20 I 6 T R S8
. VI-RADS 1455 8 8 24> 58 /N2 B0tk o AR 4
T IO A UL 92 1 T S o R 32 T AR RE L (R B
UE T WS HE 4R 5 2 2 50md Se Iz HA ALY 12 7 4L
AE [R5 8 1 7E % IR R — P S, DWI 7212 K L)
B IS W ABEAR i (AUC=0.947) 10224 | AE )
I BB 5T L VIERADS 430 2 8995 i v L 2495 % ~
17 % (0 58 % R J5 5 31k MIBC, {H BIF 5% % I A B 35 4B
S99 0 1) e AR AT 2554, DR AR A 5 2 X VI-RADS
W R AF I #MFE

AW GEAFTE —E W BR . 27 58, X 2 — T v
MRS BB B3R AR A B o R T Ji — 301 5 KA AR 114
5% » FH LA SE— 20 B0 UE B 98 45 38 5 HL Uk A B9 19 45 18 5
T [0 B 9 481 T+ S P %) F 5 T 4 b 56 I AS A



766

TS 2258 2024 4F 6 H 56 39 %8 6 ) Radiol Practice,Jun 2024, Vol 39,No.6

GRS WG AT AR BE  [] s 3kt A 355 456 O

L5 LTk A ADC (EL MR 2 25 B A 8 28 % il

Il DWI VI-RADS 2 73 Jj s WUZ IR BAT — % 1912
W I LA A 2 B S R LU B3 B R AP
ZIWRLRE A AR 72 T VI-RADS W43 A 2 .
BRAE i PR R T2 L L 4R R JBE 98 A i 23 19 ) TR A

P

SE

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

L1o0]

[11]

[1z2]

Sung H, Ferlay J, Siegel RL,et al. Global Cancer Statistics 2020
GLOBOCAN Estimates of Incidence and Mortality Worldwide for
36 Cancers in 185 Countries[ J ].CA: A Cancer Journal for Clini-
cians,2021,71(3) :209-249.
Lenis AT, Lec PM, Chamie K, et al. Bladder cancer[ J].JAMA,
2020,324(19) :1980.
Saginala K, Barsouk A, Aluru JS. et al. Epidemiology of bladder
cancer| J].Medical Sciences,2020,8(1):15.
Babjuk M, Burger M, Capoun O, et al. European association of u-
rology guidelines on non-muscle-invasive bladder cancer (Ta, T1,
and carcinoma in situ)[J].Eur Urology.2022,81(1):75-94.
Witjes JA,Bruins HM, Cathomas R,et al.European association of
urology guidelines on muscle-invasive and metastatic bladder canc-
er;summary of the 2020 guidelines[ J].Eur Urology,2021,79(1) ;
82-104.
Arévalo N,Méndez R,Barrera J."Inchworm sign" in urinary blad-
der cancer[ J].Abdominal Radiology,2018,43(12):3509-3510.
Yajima S, Yoshida S, Takahara T, et al. Usefulness of the inch-
worm sign on DWI for predicting pT1 bladder cancer progression
[J].Eur Radiology,2019,29(7) :3881-3888.
Ueno Y, Takeuchi M, Tamada T, et al.Diagnostic accuracy and in-
terobserver agreement for the vesical imaging-reporting and data
system for muscle-invasive bladder cancer: a multireader valida-
tion study[ J].Eur Urology.2019,76(1) :54-56.
Wang H,Luo C,Zhang F,et al. Multiparametric MRI for bladder
cancer ; validation of VI-RADS for the detection of detrusor muscle
invasion[ J].Radiology,2019,291(3) :668-674.
Yoshida S, Takahara T,Kwee TC,et al. DWI as an imaging bio-
marker for bladder cancer[]J]. Am ] Roentgenology, 2017, 208
(6):1218-1228.
Razik A,Das CJ,Sharma S, et al.Diagnostic performance of dif-
fusion-weighted MR imaging at 3.0T in predicting muscle inva-
sion in urinary bladder cancer: utility of evaluating the morpholo-
gy of the reactive tumor stalk[]].Abdominal Radiology,2018,43
(9):2431-2441.
Takeuchi M, Sasaki S,Ito M, et al. Urinary bladder cancer: diffu-
sion-weighted MR imaging-accuracy for diagnosing T stage and

estimating histologic grade[ ] ].Radiology.2009,251(1):112-121.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Ahn H, Hwang SI, Lee HJ,et al. Quantitation of bladder cancer
for the prediction of muscle layer invasion as a complement to
the vesical imaging-reporting and data system[ ] ].Eur Radiology,
2021,31(3):1656-1666.

Meng X, Hu H,Wang Y, et al. Accuracy and challenges in the
vesical imaging-reporting and data system for staging bladder
cancer[]J].] Magnetic Resonance Imaging,2022,56(2) :391-398.
Saito W, Amanuma M, Tanaka J, et al. Histopathological analysis
of a bladder cancer stalk observed on MRI[]J].Magn Reson Ima-
ging»2000,18(4) :411-415.

Kim JK, Park SY, Ahn HJ, et al. Bladder cancer: analysis of
multi-detector row helical CT enhancement pattern and accuracy
in tumor detection and perivesical staging[ J]. Radiology, 2004,
231(3):725-731.

Meng X,Hu H, Wang Y, et al. Application of bi-planar reduced
field-of-view DWI (rtFOV DWD in the assessment of muscle-in-
vasiveness of bladder cancer[]]. Eur J Radiology, 2021, 136
109486.D0OI1:10.1016/j.ejrad.2020.109486

Kobayashi S,Koga F, Yoshida S,et al.Diagnostic performance of
diffusion-weighted magnetic resonance imaging in bladder canc-
er:potential utility of apparent diffusion coefficient values as a
biomarker to predict clinical aggressiveness[ ] ]. Eur Radiology.
2011,21(10):2178-2186.

Li H, Liu L, Ding L, et al. Quantitative assessment of bladder
cancer reflects grade and recurrence:comparing of three methods
of positioning region of interest for ADC measurements at diffu-
sion-weighted MR imaging [ ] ]. Academic Radiology, 2019, 26
(9):1148-1153.

Panebianco V, Narumi Y, Altun E, et al. Multiparametric mag-
netic resonance imaging for bladder cancer: development of VI-
RADS (vesical imaging-reporting and data system)[]J].Eur U-
rology,2018,74(3) :294-306.

Ye L,Chen Y,Xu H,et al.Biparametric magnetic resonance ima-
ging assessment for detection of muscle-invasive bladder cancer:
a systematic review and meta-analysis[ ] ]. Eur Radiology,2022.
32(9) :6480-6492.

Aslan S, Cakir IM, Oguz U, et al. Comparison of the diagnostic
accuracy and validity of biparametric MRI and multiparametric
MRI-based VI-RADS scoring in bladder cancer;is contrast mate-
rial really necessary in detecting muscle invasion? [J]. Abdomi-

nal Radiology.2022 ,47(2):771-780.

12 S0, MR I B e R AR A A TN B FR S o ik R (T )L 4 2
SEB,2021,36(9):1184-1188.
FIE U7, AT BT 20, X 2, 26 56 F AR 38 5 8% 5% MRI VI-RADS

PE53 X 165 I J88 JULJ2= 9 10 14 2 W 28 RE AT A [0 ). M0 2 S Bk . 2023,
38(9):1140-1144.

U H 1. 2024-01-07 & 180 H 1 :2024-05-08)



