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Comparative study of dynamic contrast-enhanced MRI with iShim-DWI and T, WI for preoperative sta-
ging of T1 and T2 rectal cancer ZHANG Feng-guang, YANG Kai-lan, ZHANG Hong-kai, et al. De-
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[Abstract] Objective: To explore the value of dynamic contrast-enhanced (DCE) MRI with
iShim-DWTI and T, WI for preoperative staging of rectal cancer patients with T1 and T2 stage.Methods:
All 122 cases of pathologically confirmed T1 and T2 stage rectal cancer were retrospectively analyzed
with MRI features between January 2020 and December 2021. Two radiologists with more than 10
years experience of abdominal and pelvic MRI image interpretation performed MRI T staging using
multi-phase enhanced MRI with iShim-DWI and T, W1, respectively,and consistency analysis was per-
formed. The results of MRI T staging and postoperative pathological T staging were analyzed by X*
test,and the diagnostic accuracy, sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) of the two methods for T staging were analyzed by using ROC curves analysis.
Results; The diagnostic accuracy of DCE MRI combined with iShim-DWTI and T, WI for T1 and T2 rec-
tal cancer were 87.7% vs. 62.3%.85.2% vs. 46.7% ,with significant difference (P <C0.05).The sensi-
tivity, specificity ,PPV and NPV of DCE MRI+iShim-DWI and conventional T, WI alone were 77.3%
vs.13.2%,95.7% vs.100%,93.1% vs.100%,84.6% vs.60.0% for T1 stage,and 85.5% vs.58.0%,
84.9% vs.67.9%,88.1% vs.52.6%,81.8% vs.37.0% for T2 stage,respectively. Additionally, the area
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under the ROC were 0.865 vs. 0.566,0.852 vs. 0.450 for T1 and T2 stage,respectively.Conclusion: The
diagnostic efficacy of DCE MRI combined with iShim-DWI for T1 and T2 staging of rectal cancer is

higher than that of conventional T; WI alone, providing important information of surgical planning.

[Key words] Rectal neoplasmas;Magnetic resonance imaging ; Comparative study; T staging

HHr, 2 85 & BV AR (total mesorectal exci-
sion, TME) 32097 B 98 19 bn A X 5 DLt y7
A SRR MR B kRN IR T r o T2 81
H e B B IR T O O B AT TRYIER ; AR 4y
T1 BB E RN TR DI BR RS Z AT N5 B
(D& N NIRRT B =R = o N R N P U E i
it UL E B AR T T1 A T2 300 6 o 0 X B oR
BIT AR PR R MR 3 E X, MRIEX AW
958 D R e R R AT R WA Y R AR AR A R
KH/NLEF (FOV) AR T, W AE S 23 1 9 = 2K
P, o 2 G RR I X DWLE R AN S 75, KR
H Al B S AR G A 08 & MR IR 2 i R 75 5 A g 2
Pboe A e Y 23 3, A0 R UK T T2 B DL
PR AT e, T MIRT 352 T3 23 347 18 3 73 00 iy ]
AES . B Wan SR KM T EBA T 24
Fm I 0L A5 R AT S AT R A A I A L R
BHARE, 2O UM A BRI T 2 AT
T1 312 Wr, XF To~ T1. T2 & 0% 5 25 0T 42 & 5
87% . DWIE 5 K 43 F 132 2l 5 B0 =2 e L 7E A
VTN B ™ FBORE B2 40 L [R] K 3 19 9 BORE A 2[R
R T HR R ECE Y HETC Tz 8 T R
AR HAE I B 7 AL A, (045 58 DWI 5 32 W i 5
Ph 52 NG BURAR S 00 T3, T T 0 A A i (A
B EAERAE ST R, B2 3 8 51 HOR (integrated
slice-specific dynamic shimming, iShim) 7& 9 i i £
Hha] S AR B2 R B9 G 37 3 S0P BE S A B
KR B Sk s KRB . G A B 58 0F — 20 R
WS RIS iShim DWI ZE 45 5 T1 A T2 W B
FEh Rz W (H, OF 5 B ] T, WY IF AR 45 2R 3k
Frxf BT, o — D e v B AR T T1 5 T2 153
HERG M A A T TR A 4.

MRETE

IR

[m] JB P B 8 2020 4F 1 H —2021 4F 12 H A&
R I P 5 T A s B UE S Y BLEE W R E AR IR R AR
B A 3 22 D1 S L U [) BT LB, A bR ifE
Jp: @ B FHAT ISR T, WL iShim-DWI, £} 4% 3 k5
2L AT A G 12 W7 oK O I IR R B AR 5 s 2
SERE O A FT A MAHSCIEYY s OMRI Kz A AT 2 RN K
U7 BE N W K s © AR A i 45 I A e BEUE S 1Y W R .

HEBRANRETE MRI K& )5 2 A AT T ARIGIT B9 &
B ARG AR BRSO 3F B e B . ABE e
WA B 122 B, 55 75 Bl Lo AT Bl AR 34~T7T %
SFH(48.5429.0) % 5 AR ST KRG BRSSO 91 B IR/
ARBRIEAE = GO b B NS Jrn kb A2 8 1) Bt Y
9 83 i, Wt J7 BU AR 31 Bl s s BR8] T1 3 53 9], T2
69 i, o =2 AU NLZE 39 1, 2 AL R NLZE 30 Hi,
2.MRI ¥ #

KH 3.0T MR HH#i{{ (MAGNETOM Skyra, Si-
emens Healthcare, Erlangen, Germany) , fifi F i # 8
A AL P T R E R AT 12 h T iR
AHT 15~20 min JLIE 10 mg $HHR 11K G 7E 518 IF
B TA B JOAH DG AR SE

Jetr i M T, WI 34, /547 iShim-DWI 4, H
RSO < 8% TE F L T, WIL, TR 10000 ms, TE
123 ms, FOV 260 mm X 260 mm, & & 0.87 mm X
0.68 mmX 4. 0 mm; iShim-DWI, TR 5200 ms, TE
68 ms, FOV 220 mm X 220 mm, K & 1.7 mm X
1.7 mmX4.0 mm; T, VIBE £ ## 5%, TR 3.41 ms,
TE 1.33 ms,FOV 380 mm X 380 mm, A% 1.1 mm X
1.1 mmX2.4 mm,)Z2E 2.4 mm, AR 8 W, E AN
PG 20 s TFARIEZE A4 2 A sh kW L[| & 20 s J5 3%
SRR 2 AFRPKIA EIFR 20 .20 5,30 s 5 3 MR
W, Z I sR RG] 2 192 s, 38 50 4714 28 1 i bk o
A Gd-DTPA 15 mL, #i % 2.5 mL/s,

3.MRI 553 H7

HEA 10 4£ D) IR ZH MRISZR2 W& 50 10 5%
PGB B I AE S 05 B 4 3 45 2 09 1% 0 T ST 43 )kt
T, WL Sh &3R4 iShim-DWT JE4T 43 o 4 37 1 i
SJephar B T WI B, /0B 7 K5 B s 2854
S8 iShim-DWT B 5 S8 I o P AL I8 Il — k2 3L [] P 3y
Be) s R ARG — B W A A R PR AR
A o B 3 AT X IR O A TR A — 37 g B Ol ik
TP PRI i, MRS 7 MSE E AR B & & i &
(American Joint Committee on Cancer, AJCC) % i 1Y)
B TNM 53R RGRIEN . T 40381 T1 W
RACEEIE T )Z T2 31 o0 o =2 AL WUZE R REEILE
T3 191 i i 2 w8 L )22 32 11 0 & M6 AH R 1= 0 %
JE, T4 310 i osg 4= A0 B T A3 B sl &) BT A% B . MIRT AR
I g 45 5 A0 W BE TR B S ML) MR AL Bk 23191

HAKE G 48 bR 45 . T, WIE {5 5 iR B R



TS SC R 2023 4F 11 45 38 %45 11 W] Radiol Practice, Nov 2023, Vol 38,No.11

1425

JRRASER T, WL EREAILZ ARG S 2 & i,
BE S 2 5008 s DWI T 41 WL 55 78 R i AR IR AR 5 &2
TR AATE e ARME DA T E 2 A, el
J2 2 A 56 B i B 5 20 W M O PR AR R 5 A AR 4 IRIR O 2
HEATVEAN , PE M 6 2 I 245 5 3 Tk A0 K0T ik 0 1 4R
B8 A 2 VO B 555 5 28 G TS R A AR B TR AR TE
KE#E NEES 2R 5N ER P 3 (FE i
B L i -2 SRR AR 4% 8 BT B B 45 SRR AE

4581153 b

BT 506 % F SPSS 17.0 G811 8 4k 3k 47 43 #r o il
H Kappa — SO A 56 D46 P AL i 55 BF BRI T 233
B — BV (kappa H M 0~0.20 — 8K 2£;0.21 ~
0.40—HtE— 50,41 ~0.60 — H k% 0.61~0.80
—H MR ;0.8 ~1.00 —ECMEAE W ). H W E
MRI # T 73 8125 58 5 R J5 5 B T 3 399 45 3R 3k 47 %
B 3 ) TS B A MR EK S iShim-DWT, Bl T, W X
HWE T 2 W2 W& R U O W BURE R 5
BH 4 9000 {6 ( positive predictive value, PPV) | BA 14
M {E (negative predictive value, NPV), KM X* ¥
FEBC RN B AR IS 75 R 22 5, P<0.05 AR S bn e
K FH 32 8 & #2 VE FF1F (receiver operating characteris-
tic, ROC) i £& 43 #7 [ &8 T, W1 5 £ ) 17 5 B¢ &
iShim-DWI X T 431 1 o i 4

& R

WAL S B B R FH 22 09 4 5 K B iShim-DWI
VAL B T 43 9 ik — Bk R W 4F (Kappa i =
0.852, P<C0.001) , 7E FA i ] T, WI #47 T 43 W8,
TR 2 0 B I O A 5 R A — B0t 3R F 4 (Kappa
{H=0.836,P<C0.001),

122 ) B M 90 A8 72 H L T, W S 7 e sl R AR 15
SOEORE T 25 SN BRI R (E S & . 7E DWI RS
o el =Y R () oS A IR G L R e o T
SRAL , SE R G S R B S SR S . 122 B, T
14 5 2 s ok BT SR Ak AR B 37 9], DWI 51

TN AR FE AT 5 = T AEAE 30 f1,

T, WI AR 2 W T1 B H W 2 B i/ & 28
62.3 %0, Hir 46 5 i 43 5 # 5R BK & iShim-DWI )7
SIARFTZ W T1 W B2 &R R 87.7% , H
12 Fla A I 2T S R E R A SR
X (X*=44.01,P<C0.05,% 1), T, WI REjiZW T2 #
BRI WA RN 46.7%  Horb 29 5 w5 e
W5 EK G iShim-DWI P FI AR A2 W T2 1 i 12
Wi fF &R0 85.2% . Hovh 7 5k w5 4 W, 3 61 AIG Aif
PIMEREZEHA SR ERAS I E X (C =
12.90,P<C0.05,% 1),

WER I 4 iShim-DWI, T, WI Xf 11 % % MRI (¥
T1.T2 7 W BURE K8 5 % PPV NPV L3 1,81
B IEK A iShim-DWI 5% # T, WL 2 W T1 4 #8119
ROC B2k T 1AL 43512k 0.865(95 % C1:0.792~0.939)
1 0.566(95% CI.:0.462~0.670)., & W T2 43 W11
ROC £ F mfR 254 0.852(95 % C1:0.778~0.926)
A10.450(95% CI: 0.347~0.553), WLIA 3.4, 55 EE
4 iShim-DWI i &k F R KT T, WI,

it

LR A R 1 UL G R 2 —  JRE T AE
TR AR5 R0 A2 B IR T O o8 A A H Rk
RN T S R S L i IS S S e R 22
— B UE IR IRIAYT T k£ . MRI B AT
AL LU0y B e 2 17 91 L 22 S 400, 22 TR
B LE W R A A0 TR B Ik L 25 e RS L R A R Vi
% O K BE A Il A5 R0 45 O T AL T Ak A H
MRI 75 i g8 42 300 8 2 42 40 43 91 i 3 1o B Rl B T 2 5
WU L2 5 W R RG> Wi A — s B2 MR H
i T1 W5 T2 S 52 T A sz —.

H AT B MRI 43 8] 3 2k H /N FOV A % g
T, WL P FIE 20 B 0 2 ZAR AR, R o AR
BRI L2 5 & (5 5 R B T 2 K8 H & (5 5
JI 7 15 S B i B 4 X6 HE () IR 28 S R IR AR 5 s RS IR

%1 4EH%EHA ShimDWI S T.WIRERE ToHWER

MRI 4% ekt HEKE HRFE PPV NPV o %
7 T1 T2 T3 T4 /% /% /%% /% /%

% B ¥ 3% 3K 4 iShim-DWI

T1 41 3 0 0 77.3 95.7 93.1 84.6 87.7
T2 8 59 0 0 85.5 84.9 88.1 81.8 85.2
T3 4 7 0 0

T4 0 0 0

T, WI

T1 7 0 0 0 13.2 100.0 100.0 60.0 62.3
T2 36 40 0 0 58.0 67.9 52.6 37.0 46.7
T3 10 26 0 0

T4 0 3 0 0




1426 T A 2B 2023 4F 11 H %8 38 %55 11 ]  Radiol Practice, Nov 2023, Vol 38,No.11

#1

Bl o, W@ ~EREEERALY, TREALER ABTIL ALY . ANEETHEETHEFTLR
" 1
5 F) By

AR BT BONL B4R AT R

;D) DWI(b 1 =800 s/mm*) m R X K XMREFHE T . MEHKEY,

HATUARKETH G RTHBETELET AL LB AR )R REME IR %E S, TR TR
WELH ) ;DB BRKRED T EALGES, TLHETRBLEAH (KA .HF2TL =Ry L&) .4
AR i R R R AR T B L3R T1 #se) 8 F WG 40 i (K A7) 12 BR B F & (4245, HE, X100)

2 DT, WIMih@a~FRERH YRR . FRALER AR TLREY . ATHET AN EIZILR G F b
b)DWI(b {2 =800s/mm*) T/m X F K ZMRE P HE 5 MR T & 2RSS (KA IR L%E L, B3
TR T B W R iE 4 (240 R TREME ;o) W R E TR K EMIKAE S LB D% T R, 44 DWI,
Fw T2 B DA T UMY 98 2m e (K #7) 42 2L E (4247, HE, X 100),

JZ G5 A AE S UZARAS 5 M E St 7E T, WI I
X3 T1 5 T2 WA E 2, EX T 8585 252 ik
IR ST IR R TR IR iR T R A 9 oK 2T
2 55 R R BN 23 1B A T REE bR A
f89 AR AE SN JRy PR £F A AL 7E MIRT | Al 3 3 5 i 2
EEN 1370 Y N UR T SR e R W N L B U 31
B A 2R LB RAR A5 S A 5 S IR Sk i o i LA
DX 93 33X S Hh T4 £ 4 9 A P S R BT K ] A T 4 A
NS IR 22 L 1A LR I 2 AT 55 I L S 3L

WUZ 30 AN S, A8 12 5 3500 35 40 30 5 22 85 JE K i et
T, W KGR 545 5 3 58 Wom B0, A I8 2 50
F L s S s vk s AR IR T1 W2 Wi M e, 7
U2 LIS BL R M B K, A 28 7 TR T 5
W24 RAWE ISR T, T1 5 T2 %9 R, ARBF5R
T WA 36 Bl e T2 W, 8 h TR T 2
i fE S BN BB, 5EILZE 4 FORN T B A 10
. T2 Wirh A 26 Flm ko T3 W1, 32l 7 o & Rl
RN SR VG E TR BRI B AR S BUNE G S B



TS SC R 2023 4F 11 45 38 %45 11 W] Radiol Practice, Nov 2023, Vol 38,No.11 1427

WU T S B B

L0 L0
P R B K R A TG . iShim DWI
L3 A0 T RAENMEK K EPL T8I 3
0.6 e fili bR 2 )2 s & 515 0 75 =, fif
# P ® / AR X BL 3 5 B K E 2 i s
By |/ oy | A T4 40 T i % 2 1 e
oo 0.2{) P ZHL 25 | kS 1 7 1 U L W)
o ‘ P T RMR R AR T AR KRR
0.9 0.2 01_44%5% 0.8 10 ® 000 o2 01114%59}56 0.8 10 ® ks T R Y L AR AR T R AR

B3 #hAEKS DWI-iShim 5% M T, WI#4 % T1 54161 ROC w4,
AR A DWI-
iShim 5% # T, WL # ¥ T2 944 ROC#WZ., ROCHWE TFT@EAS7H

ROC W& T @A o A 4 0.865 #= 0.566, & 4

0.852 #= 0.450,

AL, NN B = .

T B RS T 2 A 2 & 0 I S5 AL, B SR
Je T LS AR R i A T, B AE 28 /D U B i
HIRBRE T ZE A M TR T1 W52 W ; [5 i WLZ 41 2
Y 21 40338 58 5 A 1 2 SE SR SR Ak 1T BB 4 ZU0E SR
AR TFXE T2 W2 Wi, 8 ok 0 1. A58 R 53 Bl
T1 9628 Hf 34 58 5 51 7R KGR 58 1k 4% SUAE 42 37
i, 34 5 RS HL o WA AT G . HIgsR WA 2R
FRE, B AR KGR T 2 sk R A B R LZE . A 5
Ko MUZ % AR — 2 BoRse &, b ek st T2
WA 5 ik o T3 W15 53 4 i T 5 Ak B L2 B A9
75 R IS o BRI i T B 1R A R RS R B AR 8L, 3
Al T1 WL ARBEE A 3 6 T2 WA 0 T1 1.
5 A TR 18 58 4% 0 0] [ R AR AR S % A O 3 IR,
i H Jey B P 48 JEL 5 A B s R AR L AR ARG v B A5 3 R K
£ iShim-DWI JF 5 AR HT E s T1 4 B2 Wi & %8
87.7% 5 3CHkH B 5 45 SR A — B,

DWT h BB Bt 0 — 0L 2% 345 14 K 43 F 1032 20 1
BLAG y  H A K A RO R i 40 i A
21 AN e M . 5 2R A3 A 41 SURT L bR 4 21
T i g6 A0 ) Ao R S R A bR S O A L B
[ B /N, 7E DWI T 41 b 2 B0 8 & 5 5 A B T X 4
i Iea 21 YAk 5 B JR) BRI B b (i 4 A 3 A S g . TR
HIAAR T 24 DWIFH] 2055, Hop B L ak 3
EAP Y | K= a L DTN 3 Y 1 B o < I R =1 B
J7 50 14 3 T 52 B 5 53 AME DWI T8 L i g 5
i AT T S R AR IUZ RS AR
ORI TR 2GS R SR T2 R S
FE A B 25 5 A R R 0 LR S 2 AR R T ) T2
0 5 AR

%55 DWI 351 B H T o i K A 1) L 5 32 g s sl £

Tih#%. H AT, iShim 76 3L .
B I B B O L LR R R4 B
BT TH A 3 22 1 BF 5 R A A 1 R
BT RN SR AE B 9 2 W
P4 S5 5t 7 1 Y 4B B b AR B
5% % [l iShim-DWT 4 AR , i 55 25
B RS ARAR 5 S 7 50 T A A RLHR i R O B R
Je st B AR Y . DWT FIHE 38 13 51 156 A v F , ml DL BY
B T1 A T2 B2 W, 5 AR, AN %201
BUT WA BURS BEET iR Ak & DWI R {F 5 2T,
i 1] T4 T2 W2 Wrel ged , il BN 278 T1 2
Winl BEtE . DWIREIE T ARG 5 A4 (B 1.2 3R 20
BAERKIZE. 5o DWI F 55T 8 os ULZ 2 5% 2
PERCR B A7, mT R AN 50 P 5 R L A B T T2 W%
Sl ARWEFE T 4 B3GR T RGBT A8 E T BR R
- DWI JF 51 R #h FEAS 2, 385 B 5 7 kG AR5 5 5
JBE A E A L B T WIS WA A %, (R 455 il vh
WAELE DWI 5 FIRG RS AIRAR 5 /s B0 L 17 48 3 41 4
JP B RG 5EF 5i Ak 4% 800 7 50T B, 3 AR R kD 3 i
W U

ABFFE ROC L3 Hr (3,40 R, 50 B A
iShim-DWI X} B s T1.T2 2 W B2 Wiak g m T %
LT, WL B s MRI ) T1 43 WU NPV AT
ERET T, WL E Wi MR B T2 5 1 850888 By
S PPV NPV 5 &R & T T, WL,

AR FE AR AT — 2 1 Jm BR M - 14 58 7 51 5 7R 1 G
T &REET Je DWI 8RR BT 4R AK AR 5 52 0 17
TR 995 A8 2 A5 Jr PR T G 2 4 0 B T A B L X RE 4
Z/OBA BB T Z RN i £ T & = gn 4
43 3 52 T RE B R e AR R KR TORY IR el T 0 B b
W B — ST, AN AR S T 3 ) AH X
B T BN KAEA i — D WS UE S

gi LTk, 5 T, WI A H, 364k 22 09 3 s Bk 5
iShim-DWI 47 B T #2 & B e T1 K T2 #1501 i o
WPk, IE D i T W E2 S %75, % F AR
BT B B TR A B T ECGE IR R
AMERARIE T R W



B S0 2023 4F 11 A% 38 4655 11 ] Radiol Practice, Nov 2023, Vol 38,No.11

1428
2% Wk
[V Ay, H B 2T 1] 42 0 22 VD Bk A7 140 o s AR vt v 9 2 T CD .

2]

(3]

[4]

L6]

L7]

(8]

(9]

[10]

[11]

[12]

[13]

Ak 8 AR, 2017,20(8) 1 957-960.
BRI, AR T AR R ORI T AR T S R L) ], B S AR
F435,2019,39(7) :676-680.
Glynne-Jones R, Wyrwicz L, Tiret E, et al. Rectal cancer: ESMO
Clinical Practice Guidelines for diagnosis,treatment and follow-up
[JJ.Ann Oncol,2017,28(4) :22-40.
Valentini V, Aristei C, Glimelius B, et al. Multidisciplinary rectal
cancer management:2nd European Rectal Cancer Consensus Con-
ference (EURECA-CC2) [ ]J].Radiother Oncol, 2009,92(2) ;148
63.
PN 552 S5y 0 3 TR S0 I i B el DIV I I SSONS HE S AR AT Al - DA TR
BENERE 5 B9 KO B L) . P AR i 4 2% 2%, 2021, 55 (1) ¢
1117-1120.
Wan LJ,Liu Y,Zhang HM, et al.Submucosal enhancing stripe as a
contrast material-enhanced MRI-based imaging feature for the dif-
ferentiation of stage TO-T1 from early T2 rectal cancers[]].Radi-
ology.2021,298(1):93-101.
Koh DM, Collins DJ.Diffusion-weighted MRI in the body:applica-
tions and challenges in oncology[ J]. AJR, 2007, 188 (6): 1622-
1635.
Edge SB.Compton CC.The American Joint Committee on Cancer:
the 7th Edition of the AJCC cancer staging manual and the future
of TNM[J].Ann Surg Oncol,2010,17(6) :1471-1474.
Feng RM, Zong YN, Cao SM, et al. Current cancer situation in
China: good or bad news from the 2018 Global Cancer Statistics?
[J].Cancer Commun,2019,39(1):131-136.
¥ 3 BRI R 3R 4R B O AUR AR ADC 16 5 H W 98 xR
B T o B ARSEHE S B [T CT A1 MRT 2%, 2019,17(8)
137-139.
Horvat N, Carlos TRC,Clemente OB, et al. MRI of rectal cancer:
tumorstaging, imaging techniques, and management [ J ]. Radio-
graphics,2019,39(2) :367-387.
SKIGEMS . #h R 52 MRI 78 B 9 TNM 43132 Wi v i i L) . o
fe MR ,2009,47(13) :978-980.
BT R L3 B A5 DWIBRA T WIFE %5 T2 Rl T3 )
L AR T 2 30 % L P (L ] o S R, 2021, 36 (4)
507-513.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

FHE RIS TR B T W B SR 5 5 o
PRI 2 300 B9 BP0 (L) ). B 2 52 12, 2019, 34 (1) : 12511254,
Dresen RC, Beets GL, Rutten HJ, et al. Locally advanced rectal
cancer: MR imaging for restaging after neoadjuvant radiation
therapy with concomitant chemotherapy. Part 1. Are we able to
predict tumor confined to the rectal wall? [J].Radiology,2009,
252(1):71-80.

Barbaro B, Fiorucci C, Tebala C, et al. Locally advanced rectal
cancer: MR imaging in prediction of response after preoperative
chemotherapy and radiation therapy [ J]. Radiology, 2009, 250
(3):730-739.

Cai Z, Xie X, Chen Y., et al.Risk factor analysis for inaccurate
pre-operative MRI staging in rectal cancer [ ]J]. BMC Cancer,
2020,20(1):253.

Kul S, Metin Y, Kul M, et al. Assessment of breast mass mor-
phology with diffusion-weighted MRI: beyond apparent diffusion
coefficient[ ] ].Magn Reson Imaging,2018,48(6):1668-1677.
BB b B 55, R AT 52 . S MR 97 e J3 A% X 7L IR B S0 M o A
S 2 W7 B A (B LD 0. 56 U 24 28 35, 2019, 35(2) : 220-223.
Zhang G,Sun H,Qian T,et al.Diffusion-weighted imaging of the
kidney: comparison between simultaneous multi-slice and inte-
grated slice-by-slice shimming echo planar sequence[ J].Clin Ra-
diol,2019,74(4) :325.e1-325.¢8.

Stocker D, Manoliu A, Becker AS, et al.Image quality and geo-
metric distortion of modern diffusion-weighted imaging se-
quences in magnetic resonance imaging of the prostate[ J].Invest
Radiol,2018,53(4) :200-206.

Chen L,Sun P,Hao Q,et al.Diffusion-weighted MRI in the eval-
uation of the thyroid nodule: Comparison between integrated-
shimming EPI and conventional 3D-shimming EPI techniques
[J].Oncotarget,2018,9(40) : 26209-26216.

Zhang H,Xue H,Alto S,et al.Integrated shimming improves le-
sion detection in whole-body diffusion-weighted examinations of
patients with plasma disorder at 3T[]J]. Invest Radiol, 2016,51
(5):297-305.

FH R A b ) L 45 50 B 25 50 b BER X B FL IR HOn AL
AR P A5 5T ki BF 5T L) 0. 5% S 24 2k Ak, 2020, 36 (5) : 740~
744,

Gl B 1. 2023-01-08 &1 H 1] :2023-04-24)



