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Application of dynamic contrast-enhanced magnetic resonance

imaging in T- staging of rectal cancer
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Abstract: Objective To evaluate the value of dynamic contrast-enhanced magnetic resonance imaging ( DCE-MRI) in
the diagnosis of rectal cancer T-staging. Methods A retrospective study was performed in 83 patients with rectal cancer
confirmed by surgery and pathology from January 2014 to December 2017. For contrasting with postoperative pathological
results, all patients underwent routine MRI and DCE-MRI examinations before operation. The diagnostic efficacy was
compared between conventional MRI and routine MRI combined with DCE-MRI in diagnosis of rectal cancer T-staging. The
values of quantitative perfusion parameters (K™ ,V_and K, ) of DCE-MRI were measured to analyze their changes in
various T-stages of rectal cancer. Results Based on pathological diagnosis, T-staging accuracy was 74.7% (62/83) by
conventional MRI and 85.5% (71/83) by conventional MRI combined with DCE-MRI. The latter was more consistent with
postoperative pathological T-staging ( Kappa =0.79) than the former( Kappa =0.64 ). The values of quantitative perfusion
parameters (K™, V_and K_,) of DCE-MRI significantly increased with the increase of T-staging of rectal cancer (all P <
0.01). Conclusions In diagnosing rectal cancer T-staging, conventional MRI plain scan combined with DCE-MRI can
increase the consistency with pathological diagnosis. The values of K",V _and K, of DCE-MRI quantitative perfusion
parameters can reflect the differences in microcirculation of various T-staging rectal cancer.
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Fund program: Science and Technology Plan Project of Hebei Province (162777139 ); Hebei Provincial Medical
Science Research Key Project (20181454 )

HR R LT AL R GO, USRS TR SRR A AT T R L W

DOI:

10. 13429/j. enki. cjer. 2019. 04. 007

BB WILERHEGHITH (162777139) 5 [t BRp B2 A RS (20181454)

1t

N

i



I PRAFSE 2019 42 4 A55 32 455 4 1] Chinese Journal of Clinical Research,April 2019, Vol. 32,No. 4 465

J 5 (MRT) ELA 5 v (AR U0 HE R, S B I g A i
SPIEEARER A L ShAS R AR (dy-
namic contrast-enhanced magnetic resonance imaging,
DCE-MRI) fifi i 5 £ 1M 378 3 71 =2 A2 AL 175 B0 , B vl 30
AR bR B 252 A BGRAR R, ORI R
PUCORERTE 195 0, A DA fob R s B 0 R R T
AT 3 AT MRL H R 49  MRL B P39 25 4
DCE-MRI Xf &/l T 73391 6912 Wil g, 0 B A R B
[t T 5339 DCE-MRI 5 £ 1E S [ B B 2 WL
(K™ 5 L8 S 20 20 28 B B (V) 5 B R R 5L
(K., ) MELRAE Ak, LI O e PR 26 4% 211 988 AN iy 4039
A 2 7 L AR A

1 #ERERFE

L1 —f3t# IEFRPE 2014 45 1 H 22017 4 12
AT E T AR B 83 FIRIm R TRk AT R 7
B, Hed 55 51451, 2 32 4] 4F 9% (50. 8 £ 11.6) 5 . A
VERRUE : AT 32 K R T AR AT U T IR YT ik
fF4 0 MRI % #1°F-49 F1 DCE-MRI #:4y , H G MRI k&
AR RAE,

1.2 M E5FH*x R Siemens Skyra 3. 0T #8-FH%
JLPRFRN, 18 B AT A= LR e . 2K TR
AOHT 1 R G R 58 I MRT L (5
RAE T, WIL A2 T, WL T, WI J3 51 R bk 4 T, WI P
41) S DCE-MRI #li{ii 594, DCE-MRI £ & )i /] T,
INAZS RN 4 A 49 4 5 510 (T, -VIBE) |, H R £ 35
ANBEAR, FESS 3 B ARAE T 46 Hh v R S e 28 S
kLA 3 ml/s 3 30 5 % b A 4L SR (GA-DTPA) | 5]
17 0.1 mmol/kg, ffi J5 LA 3 ml/s i 73 A A= B Eh K
20 ml, 3F# a2 280 s, DCE-MRI 5 25 45 o )5 47
T, WI AR ARV HE IR B 5 A H

1.3 Bgamrea g RGBS HMmAELR T
& 1 MRI 12 8 2 0 e [ 400 352, A4 55 7 hie 38 [ 9 i
RG22 (AJCC) H ¥ TNM 43 19145 5 43 0 PEA
MRI & # P-4 J MRI E #LF-4945 & DCE-MRI £ £
XTE s T 4y 2 Wi i dEafR P, B 0N — S 2205
WIkEIHR, 2% MRI 549 BR, 76 M 55 i
AR AR T b, P DCE-MRI | BY i 38 4k X H
JESLERIX (ROL) | JSf ikt FF VR AL I A B J] Bl 48 45 445
), A2 30 mm®, i iR 25 10 8h ) 2 e v TE
ZH(E 1) K™V, MK,

L4 sitdak P83k SPSS 19.0 Giif2#

BAFIEAT I ATAL . R A Kappa #3551Ffl MR % 4L
41 T 23312 W7 S MRT B HLF-49454 DCE-MRI T
W2l S T 2 2 Wie— k. TR BERLL &
x5 28, XA E R T 23 3] DCE-MRI 7€ 11
ZHRCK™ VKR ER BN R T 2208, P
<0.05 NEFAGITE Lo

2 5 R

2.1 RERBEREFET 5165 MRI 12 £ I
83 191 A E R 5 s BRI R M g R B T 014
ST 12 {51, T2 191 14 451,73 19 37 f51], T4 1] 20 5],
ELWIEAE MRI H A4 T R0 i BE AN 5] HG JE
fEE, SR AL e, 78 T, WI RN S5 8 ARE
578 T,WI BRI S8R & 155, A AR
FEREE ik e e h R I B ek, T1 AR
R A AL RGBT 22, M ik Je WUZ 1 2, AL W]
T2 IR e 4= A0 WUZAH R BR T i B, J] Bl B
[i) PR TR BT , 355 LR SOk (55 03k, T3 3k
PR IbdEd 2 WUZ SRS AT DA b BRI T 2 B
FEE S AT LA 04 B Z BERE WG , 1 JeL R W Tl B 5 L) 43
FEAEBSIER, SR E 5 A &S, il WRA
B R EREE T S S R AR5 . T4 RN e i=
UM RSP A A, G5 5 UL ) S 5 Ak 7 firh e
T2 Gitlae ¢ Sv IR ERT o
2.2 MRIFHFRT HHAKERET 54k
MRI R ARET T 22 Wi R o0 74. 7% (62/
83) , Hirr, T1 1A 8 5], T2 1} 10 i, T3 HA 28 5], T4 1]
16 {4 ; MRT 8 F-F- AR FG T 4302 W 5 R 5 T
I3 — AR (Kappa =0.64) . W1,
2.3 MRI ¥ #.-F13% 4 DCE-MRI %4 T 4 #4 K
EyRE T - Hs  MRI ¥ HFEH%5 G DCE-MRI £
BARHT T 4312 Wi e 52y 85. 5% (71/83) , Hith,
T1 3919 5,72 9 11 4], T3 31 33 5], T4 ] 18 5] ; MRI
R 4454 DCE-MRI ARHT T 4312 W 5 AR 5 i 3
T 73 HA w5 B — 2P (Kappa =0.79) . W2,
2.4 REREBET 454 DCE-MRI & 3 # i £ 3
# A  DCE-MRI ¥ ES 8 K™V, K, fEHk
B T 43 W1 3G &g o+ (P ¥ <0.01), $#2R
DCE-MRI g EH#EESH K™V, K (E T AR T
S A 22 5, ATE R T 2%
febr. W3,



466 = I RIFST 2019 4E 4 A4S 32 %55 4 1] Chinese Journal of Clinical Research, April 2019, Vol. 32, No. 4

:la:T1 ], K™ =0.15/min, V, =0.36,K,, =0.43/min;1b:T2 i, K™

=0.25/min,V, =0.53,K,, =0.50/min;lc:T3 3], K™" =0.35/min,

V, =0.72,K,, =0.50/min;1d: T4 #1,K""™ =0. 39/min, V, =0. 54,K,, =0.72/min,

B 1 TI~T4 W E#E DCE-MRI

R1 MRIEMEATHSBMARGERKET SR (F)
MRI % #E49 T 4339

LT S ™ '1‘3 - it
Tl 8 4 0 0 12
™ 0 10 4 0 14
3 0 3 28 6 37
T4 0 4 16 20
Wit 8 17 36 22 83
&2 MRIEMFHALES DCE-MRIGE T 5353

MRERET SR (6])

MRI % #0F-#145 4 DCE-MRI T 431 L
LT S ™ - - it
Tl 9 3 0 0 12
™ 0 11 3 0 14
T3 0 33 3 37
T4 0 0 2 18 20
bt 9 15 38 21 83

R3 AREAEHET 98 DCE-MRI E£iEiE

BTN (xxs)
i~ DCE-MRI 5 & 1 55
R AH B8 — s v K ()
T1 12 0.20 +£0.08 0.43 +0. 15 0.47 +0. 08
T2 14 0.26 0. 06 0.52 0. 16 0.52 +0.11
T3 37 0.32 +0.08 0.57 +0.12 0.58 +0. 11
T4 20 0.43 +£0.08 0.66 +£0. 16 0.63 +0. 06
FAH 22.54 8. 30 7.60
P{E <0.01 <0.01 <0.01

34t 8
EL AR RS 2 OCE E, RRHER 2 4 B

e PR A R e & BRAIATT I 580 AR IIEAR 275 R
RETEIE 257 B0 IR #E AT 3 Al , DCE-MRI 2545 T i
AR A5 ML BN 1A ., e HORT Bf PPk o 24

5

W

ABFFELE R, MRT F R4 T 23 0 i R
N T4 7% (62/83) o MBI RAR = BRE, A B 4 43
T1 SRR ol T 0T )2 A L BE K b B L2
2 B F e SR BT 2B 2 0 i S L 4y
PN, A T,WT RN S5 5 MR TR,
rafti T2 3], Horb 1 eSS4 DCE-MRI J5 KBy

P R Y,

ERREESHK™ \V, K, ThEE

fifEEsE AL, ILZ N GRS AL , 1 S 52 5, VR by
T, 4 ) T2 HARR7EH B T, W = RIAUZA
JeH, A LR AAEINAE 5, 1R LU bR e i L2 0k
FEL i ) R 380 B 43 00A T3 30, o L35 SR S i
JRI R et o e - ik, Herp 1 96 25 4 DCE-MRI
JE PN R 4% B okt B B WA S s AL 52 IR
R TER AR, MER AW T2 1, 78 T,WI 1 3 6
T3 U1 B0 A fgg L R i ) B 35 BB , A6 R T2 300,
Horp 2 il fE4h & DCE-MRI J5 2 BUR 7R W] 584k, L
SRR, B i s ILUZ 38 1 S S 7 TR B
HERGHIWT A T3 W, 3 61 T3 W30k T4 )2 il F i
S 2B NUZ R M JEL G B TR0 B, 1 90 by 0 s, 2 1)
JihEd Ak ) 3 SRt 3R R R, 1D SRy 2 i =, K
T4 W, Hoih 2 BilfESS & DCE-MRI J5 & 3 A i 5
ST IR 5 AL AN 2R 455 5 IR IR |, T A AR
PER S MRS R T3 W1, 3 1) T3 IR T4 M
Je R TR AL T EH g T B R 25 4 R
PRI R 5 0 A HE A L ) PR 2R S T TG 2 WL %
JEARML, Horr 1 BilfE4s & DCE-MRI J& 2300 IR 5
AR L4353 b, ERA T oA T3 M. 4 1) 5 3
T JE I8 K ) T4 3 e o /S B o B A TRy Bl A R )
T3 W, Hoh 2 Bil7E4S A DCE-MRI J5 &3 h 5
FMELENTRERR SR AL R , R IR TRl /NS RS 251, T
FIWE R T3 1 ABFIT4s LRI, MRL % B H 454
DCE-MRI #6545 J5 T 20U (32 W iz 245 MRT 5 H1F-
A BTl E, S %D %8 MRL 454 DCE J$%1 T
S HHAERR R 83. 61% W IEAHAT . 45H DCE-MRI Xt
T1 5 T2 W E Wi S 00 Bt B (A M dfE . IX 45
T2 #1945 T3 3 B8 B9 S8 g 2 75 L2 L 2
AU T NG Wi T B, DA S s e i 5 R P21 4R Ak i
WL B MR BT LE R SR B A R 4%
TEA GD-DTPA J5 Wl st 2 hA Rt R &R 1
5 oo 2 100 S T A 0 2R Al e ] V45 TR 2
T A GD-DTPA J5 JGH i 3 Ak sl A 4% BE i Ak, 22 08
PR M a5



I PRAFSE 2019 42 4 A55 32 455 4 1] Chinese Journal of Clinical Research,April 2019, Vol. 32,No. 4 467

DCE-MRI i35 25 1% 311 J1 2 Tofts X2 461 % 43 47
iR LA PAY A X L 70 3 FEE F9 2 Ak, BT 2 e i 8 1
PTG PR R L A9 5 0, 3 3o 5 b B A, 343 2548
S E TS K™ KV, H, K" EAEER
X H A M L 5 3 28 400 A 1055 &1 B ( EES ) i 3
e, ARWFFEEAR, K EREE Me T 43301434 o i ik
Tt 2R BAE G X BEE IR T 4B,
P RE 0 L AR TR R AR I T L R LR AR,
F T8 A A 254 M DN RE 5 B A I, B B i
PRI B, X HEF00 38 8, K™ (B s, v,
R3 BES Hixd LRI AT B MR R T 8. A
WFgE R, V. (R T 203 038 s I, i 7
T3S0 2 % g A L e B 05 385 PR, 7
EES Hf) 4345 % FU R AR 0, V, (84K, K, fEAY
FAMAAE BES rh g% He 30 [ A i 45 1 i %, A
WFFE R, K, (EBER R T 2330 s hn i 7, i
P8 1 LA 3 G LA A S KRS, A AR A
EES F% H 70 ) 145 B0 B o R R4 0, K, (B K
Yeo 25 HEH K, B K" B8 50 5 M 2 19 i 928 )
FR AW T ROE B L, T KLV, K, S
T T A BTSe 2 2 Sk, RN B
e s T3 ~4 W E i K" E A K HEES T
T1 ~2 3, 5 e st 0 PRoe 5 BAM R, Kim 250
s s Bl K, V. EHS T 40 JoE et
ST 55 AL 343 BIF 8 45 1 R — B0 5 DR T i S g
(25 AR [R] , SR P B 25 4% 3 3 2 48 AR ) L B
ROT F 3 A — BT ST 45 A

B2, DCE-MRI %54 MRI % M4 B T2 5
IR AT T 429145 AR S5 R B T 4330142 It ) — 5%
P4 ; DCE-MRI 5 & v 2 500l B T 53 38 &0
B FF. DCE-MRI A5 By T 55 o 6 4t 340 Vo Ji 983 352 10
i 52 I IR R 3 TR0 B I ML 9 VL, T A I PR
P 1 IR AR 230 B AR A 7 vk R S B EA T

UES = SIS E

&% 3k

[1]

(2]

[10]

[11]

s HHA.2018 -07 - 01

KBTI, EACSE, ek, 45, LLAR 3.0 T MRIANIR G5 % i
fdes T 43 W12 B BON L] e PR AL 4 2% 3K, 2016,34 (12) .
1925 - 1928.

SR RLLAE, SR, . T2 INBURAR ALY BUMBURIRTE &
Wi o IR B R LT ] AR 2%, 2018 ,40 (1) 246 - 51.
Bt , MBI, 7 22, 4. DCE-MRI E S E S 80U 5 H

TERERT 0 Meta ZpAT[ 1. FEPEIE S 22 35,2017 ,17(5) -
536 - 543.

FOCE, FLL, 23S 5. W0k 3. 0T MRT F138 4 B i A i
SHBRIE RN AT ] . o B PR B 258 48 2%k ,2017,28 (7)) 2504
-506,515.

25, TS, R, 45 3. OT #3978 B W i AR 5 97 A rh 4 i
AR [ T]. S FHBUR %2435 ,2014,30 (5) :841 —844.
FH, FANZE, BT, 55 3. 0T MR 5 43 H 3 sl 4% B 1 9 =
FRRIE AR FSEARFE AN [T ] SO % 443,2017,33 (8) :
1196 — 1200.

B, % 50, AT 3. 0T &4 ¥ MRI 76 AT T 4>
WM E LT ] o I R B 2% 5 AR % 7K, 2016, 27 (8) : 562 -
564,569.

PRI

Yeo DM, Oh SN, Jung CK,et al. Correlation of dynamic contrast-en-
hanced MRI perfusion parameters with angiogenesis and biologic ag-
gressiveness of rectal cancer: Preliminary results[ J]. ] Magn Reson
Imaging,2015,41(2) :474 - 480.

FERL, BEE G, S S ORI BT B 00 MR JEE R
SHOHTLT]. B SRR ,2016,32(10) 11540 — 1544,
Wlest, TREH , AL AR, 5. ShASHE R MRT & &t 5 2 1 1 43 B
BT TN S B RN ELT]. A i &l 5 i R 22
:,2016,21(2) :109 —114.

Kim YE,Lim JS,Choi J, et al. Perfusion parameters of dynamic con-
trast-enhanced magnetic resonance imaging in patients with rectal
cancer ; correlation with microvascular density and vascular endothe-
lial growth factor expression[ J]. Korean J Radiol ,2013,14(6) .878
- 885.

&2 H#1:2018 ~08 ~04  #R45: £ 6



