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[ Abstract ] Objective: To investigate the diagnostic value of conventional magnetic resonance imaging (MRI) and diffusion-

weighted imaging (DWI) for patients with local recurrence after radical operation for rectal cancer. Methods: A total of 74 patients
with rectal cancer recurrence were diagnosed by conventional MRI and DWI. The pathological diagnosis results were used as the
standard, and the receiver operating characteristic (ROC) curve analysis was used to compare the diagnostic efficiency of MRI and
DWI. Results: Compared with normal muscle tissue, the MRI findings of patients with local recurrence after radical resection of
rectal cancer showed that the tumor tissue showed low and equal signals on T1-weighted imaging (T1WI), mixed high signals on T2-

weighted imaging (T2WI), and bright signals on DWI, and their apparent diffusion coefficient (ADC) values decreased significantly
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and showed uneven or circular strengthening. Taking the pathological diagnosis as the standard, the sensitivity, specificity, positive

predictive value, negative predictive value, Youden index, misdiagnosis rate and missed diagnosis rate of conventional MRI in
diagnosis of patients with rectal cancer recurrence were 88.5%, 86.4%, 93.9%, 76.0%, 0.777, 13.6% and 11.5%, respectively; DWI
were 98.1%, 95.5%, 98.1%, 95.5%, 0.938, 4.5% and 1.9%, respectively. ROC curve analysis showed that the area under curve (AUC)

of MRI in diagnosis of patients with local recurrence after radical operation of rectal cancer was 0.874, AUC of DWI was 0.968,

and AUC of DWI was higher than conventional MRI. Conclusion: Compared with conventional MRI, DWI is more valuable in the

diagnosis of local recurrence of patients with rectal cancer after radical resection. It is worthy of clinical application.

[ Key words ] Rectal cancer; Magnetic resonance imaging; Diffusion-weighted imaging; Local recurrence; Diagnostic efficiency

L T S R A R 1A T A TE A
FARIGIT A H FERREHIRYT T B HERE
52 T HAE T R UIBR 09 B e B A
RS KA, BRAESCER N RO H e R S =
RAFRAIKA40% , H— B &AM HUR B34 Fs A
R HMEARRIT FBAZ, BT
AR LI, B LIS 3R LU X
BIT, ACE B TS, JFREIRHET AU
Rk, AR fiEZETBOY B A
BRBERG T EZ. HET, R EREIRA
1% (' magnetic resonance imaging, MRI) K R4
PERLA L5332, AT DL G-4ib 0 7 B B 5 ] 6]
REESCE, EEESE . ST 69T
G2 %, VRRGERTHRIR . REFLEHER
W RA B AN . BT HMRI
TERUR BRI EARE, SEOLTES B 4R 4
GUrhUIMEFR 9 R K D7 A A — 2 R BR A 0
FREUIMAL L% (diffusion-weighted imaging,
DWI) TR SRR MR TR N iR, 2
TEZE 0 B i) S s e b HA R 7 L Ak
W9 B TEH — 2L W1 HUMRI S DWIXS B 958 A
HRIEAR G R LB i, D R IR B
JdEa R 5 Jry i 52 A FE o S i — oA & 82 W
TE.

1 GORA %

1.1 &M

WAE20154FE 1 H—20184E12 H T3 b4 i
PG BESS & BE BT B ARG TE T AR EAR G &
A /BT BE R TR R W B T4 . B
LI PR E R RN F8 AF 32 A AT X A sl A

TN (I HEE SR A | R
( carcinoembryonic antigen, CEA ) #EZEVETFH
KA ENIARZE5E (computed tomography,
CT) KMIFIEIRIX 7055, FrA B E M2y
HIHIEAR G2 R Z GBI MR £

740 B T B ES3E, w2165 A
31~75%, W43 S e Hn . B AN
SR A VIBRAR9], 55550147 408 B s VIR
AR A BE B2 MRIFIDWITF 51 46 A
HoAr 50413257 8 A5 MRI ( dynamic contrast-
enhanced MRI, DCE-MRI) ¥, FARYIERR
R BN AT MRIUKS A 15 [8] S 3~601H , Fh Az [E]
17511
1.2 BAfAERSH

25 E GE/A 7 Signa EXCITE 3.0 T HD
o A BEMR A A AT A s 4, R 5 SR A
BN, DUHEE A S sy, 43 TH Y8 R R 5L
WROBE 2 2 A . P A BE [l Iy 81
(spin echo, SE) , EZHMSHE. HifLTUM
PG ( T1-weighted imaging, TIWI) , HHiZ
] (repetition time, TR) /[ RE (echo
time, TE) 5400 ms/16 ms, =55 mm, JZ[AE]IE
1 mm; FAIT2IAUS ( T2-weighted imaging,
T2WI) , TR/TEN4 000 ms/96 ms, JZJE
5 mm, JZHBE] mm; JORAT2WI, TR/TER
4 000 ms/96 ms, JZ/ES5 mm, JZEH mm; %7
DWI, TR/TE}4 000 ms/fz/MA, JZ/ES mm,
JZEBEL mm, A{EAFHIE0. 1 500 s/mm’. 7EX.
Y. Zh3 Ty ) it iU EE ik . ek T2
JEHE, TR/TEN4 000 ms/96 ms; T14150 ms,
50151 15 5 F Dk 3 S X6 EE 7R EL e 2 e o H R (G-
DTPA ) 17HE5RIAH



206

AL, 5 MRISDWITE ARG 552 & s i e

1.3 SritZ4bE

I FHSPSS 19.08K A #E AT Ge 12703 o LA
R A LR S WibsifE, X MRIFIDWIZ
Wr (B AT 20 87 o 12 Wik fie R FH 32 i3 T AR S
fif (receiver operating characteristic, ROC ) &k
3T, FHLUE MMRIFIDWIZ W ARG 5648 B, %
ARG A RS . 4 T (area under
curve, AUC) K, HBIEET1, U2 Hik
AERAT. P<0.05H2ZESAGITH#E X,

2 7 B

2.1 BEIEKREREKIEES

74451 B 24 AT X, oA T
B 1B LB AR A I Ao R 1S A
CTG A B A i B R s 28 R IR IX S 2 85 7451
HEME 2T 1 ek As , Hora g EHEE R e A 5 3041
Il R 2 /D2 CEABUE R 2t =, Hofr1ofi
INCEARUET &, 15BRERE FiRREIR
2.2 MRI#&ZE

T4 B fiee H A 4901 H HIMRTIZ W
g s e, HAR25BIS A R S2f
YDWIZW M I 5 &, 2201280 h Rt ek
A% . MRIIZWT A & 1 5838 1Y E 23R A HEHT A
AR LR phdyy , Hodp3 7] Lk ds, 5
IEFE NI, MEASTIWIR, %
ff%, T2WIRIRZE{E Y, DWIRREEE T,
HAEMREZ %L (apparent diffusion coefficient,
ADC) HH & FFE, HEAHASIFIEEL.
BEMRIENE R F 2R BB, &
BERINFENEIEN B E L J55 I REAS KI5 J 5
A M S HTE RS E B AR, BRI
W55 18 R AN TS B T2WIHE 508055 5 Pk
SR TR AEME S R E DS
HTIWUE S BIRES . A7 2151 83 [ iR AT 7L
i IR ) DX IR EEL 235 i oK
2.3 JRIEZFRE

FIAT AL B B ek A, Horhsefs)
HFRIGIRI AR A, 180 N TR . 524
BENHSE R AR SO B, HAR221 0 R AR

A, AFEARERIE . RUIEAS.
2.4 MRIFIDWIHJIZ BTN E 2 #7

DI R A 45 R s, HLMRIFIDWI
WA AR W1,

HHMRIIZ W B 9 AR 5 52 % B35 1 R A
FE . OFRSEE L PHMETONAE . BT . 2%
85 RIZEMINIZ 25751 7188.5% . 86.4% .
93.9%. 76.0%. 0.777. 13.6%#111.5%; DWI
43 R98.1% ., 95.5%. 98.1%. 95.5%. 0.938,
4.5%H11.9%.

ZROCHIZ ST, KIDWIZW E i A e
BERMEE THMMRI (£2, K1) .

#£1 MRIFIDWItGZE 25 5R

i FIMRI DWI
S B2 G A
BHE B B B
FHPE 46 6 51 1
B 3 19 1 21

F2 MRIFIDWIZETEMEREEMEZROCH K TER

95% CI

Kt T-B AUC  #rifER - PME

TR ERR

HHMRI 0.874 0.050 0.000 0.777 0.972

DWI 0.968 0.028 0.000 0.913 1.000

1.0 4

0.8

0.6

REE

0.4 -
024 | BHIMRI -~~~
/ DWI
0.0 : : : : .
0.0 0.2 0.4 0.6 0.8 1.0

1-feRE
E1 MRIFIDWI2E ERpEAREBEE £ ROCH %4



(MBBEE) 202145305583

207

ELIE R RES W WL R, KA
AR A, HATAE RS BT as . 1Rk
KA AR B R A B, TEIRIR X B
T REAT IS R RS R S EEAY/EH . MRI
B ARG S RS — 1 |
N HEA KA RGP . T BRAHORS 40 1 i
HIAA R REZ AR . T Bl A S AR A
M, B2 N T B R R AT . ik
JPRCRIEAG . 16T B AR HIWT S . FEDWI,
DCE-MRIZYJREGH AR K&, G PREE ] L)
MTHIOASE B o9 PR ) F B XA DG AR A T TR
0T, M R4 22 PR R TS da Ak R 64 /N
FE T E R

B G R E K AEMRIENG E RIS
CTHA, EEFRINIFIEIKRX . WA 1 Ek
TR AL, AR AR B ZE 5K,
F B mT 5 A2 g, Bl FE L A
P ATHINE . BRATLSU B NN S L R Y],
TR, A A i i 1 TR) B 2k sl AR BT
EWAE . HEURIRE s % . 2800 Kiw7E
FEH MMRIEE R TIWHE S 5 R T2WIE
H55.

— A A R B 4 A B R R S B R
JARRT, TR A A A G R A
T2WIF 51 B ] LA B 3t S8 7= 230 0 i i) 465 4 1
B, XRERS R MR R AR MBS R, H
T2WIFEFI X B & I 405 4R 2 25 5
Z BN 22 SR AU, T DL RIS WP 91 e PR
T2WI,

B ARG R E KR A TET2WI 2403k
WK EAES, AR R T4 b £
ZRERINRAE S o SR, BRI LU 78 1M
K AT B G Y, T2 WIS S A —
EREE L. MR, HTFMREHS ek
AR FELF AR 2 A N, T LLFE IRE 2 2 )R
FP=A: K A el 20, 01 K 0 bR 4141
WA AN 2R S i s, Rl BE B IRIA /2

AL AP RATHT2WIE S BR
HFRTE LS RESOR N Ik | (5550 5T
i TR S B iR %

ARWFFEH, B MRS W H BT 36 BH
e B A, BT fEEh T ARG RN
VS HUREB ML B M AET2WILE 2 BAE S5
i, MM S BHAE S S E kAR5 X ik .
BB P e 2 T R M IR BN, SRR
ARG IR eI X S s, BE i '
P30 B A JG R & B MR 1400, 15
HMRIX B9 B8 AR5 R 2 & 12 W R 5
B ORRESEE L WERR RS2 °H96.67% . 97.65% .
97.50%, HILIZWiEs A 5 28 fil s ke 25 SR 2 [al ) —
HVE R (Kappa=0.745) , A WMRIA] X E
e R ARG R 8 & T LAERRIZ W, nIVE N E
TR E ARG /AR ReWi T, (HAE LT
¥ IR IMRIFIDWISEAT LA . R
B L 3 6019 B AR IS 52 5 B 6019 R 42
KEBEREIMRIFIDWIHT LA, ZROCHTZ:
b, EZBE IMRUZ K B B RIG ARG R
T e 0 RABUEE 4192.00% , RSB 495.00%,
AUCH0.731; DWW B g B8 G ARG
AR K B RABE }96.00% , 4R H93.00%,
AUCH0.815; DWIRJAUCHE; T# MIMRI, {H2%
SEGE R X (PY>0.05) , il ADWI
X} L W i B AR A AR R R R 02 W (B
L, BOEHIMRLELA BT = 2 Wacie , (EA5 IR IR
)R . BRAEARSE SR VT HRGE , R MR
LW B ARG B R R NTT%~100%, FF
SEE57%~90%, AHESE A H FMREZ K B
ARG R E K A B e B, 2R AT R
55 Kk v I AR RN e N I R 2 i =
BA K.

AHFFE R IMRIFIDWIN B ARG & &
AR BRI HEAT T LR, JF AR R A A A
FIWThRAE, 455 B RDWIRYREUE | ¥R,
PEFUNME . BAPETONME . Z98 4850 L MR
=, MR RMEZREDWIHE, #—217ROC
Mk 2T, 4550 S oRDWIRI AUCTH 4% MMRI
K, DWUFFIAAE R # FT2WUT F 9 #h 72 FH F



208

AL, 5 MRISDWITE ARG 552 & s i e

Ja A Kk S W

A5, DWIHH HIMRIZ W 3 2 (1) fif
R K, e, BB kK fEDWIL 2B
BEMES, WmEs TR, hTa4EmRd
AU/ NE BRI R MR ARG K6, fEDWI
FREFETMAESMEN R, FHIEEmDWIY
H B 3B AE TS W /N IR s . Syl
IRSE R, BN & DR RG22k A
T2 RE AT B8 A A% T BE e A I
XL/ NP FEER . ¥ IMDWIR 7 — 1 EH
R EEISWI R, 7EH MIMRLE % E] G
NERWEE, 2 SDWIRER L 2 )5 Tl fg
HEbR T8 %, BRI TR PEE . BRAE AR CAF
g2 O R OR R HIMR U 20K R I £ 4k
WIRHLURIS R IR I K o

ZEERNR, AU RER, MRUVIES B
fo i B ARG B & B — R SRR A T B, i
DWITE A Wi i &2 & b A B i Ewa i, A A
THBEAG BEE R IEAUE, AR
#NEFEMRUT SIS, ATAE A B iRia ARG
BRI E KRN RIS W T B

[ % X Bt

[1] JEONG D, PARK S, KIM H, et al. RhoA is associated with
invasion and poor prognosis in colorectal cancer [ J ] . Int ]
Oncol, 2016, 48(2): 714-722.

[2] LEVOYERTE, SIGURDSON E R, HANLON A L, et al. Colon
cancer survival is associated with increasing number of lymph nodes
analyzed: a secondary survey of intergroup trial INT-0089 [J].
J Clin Oncol, 2003, 21(15): 2912-2919.

[3] W& b, $NESP. G EGEAIAASS SR N R )20
Br L) ] . e bih 4%, 2018, 25(4): 270-274.

[4] HAHNLOSER D, PEMBERTON J H. Editorial comment: total
mesorectal excision for all rectal cancers? [ J ] . Surgery, 2003,
133(1): 66-67.

[5] ATTENBERGER U I, PILZ L R, MORELLI J N, et al. Multi—
parametric MRI of rectal cancer — do quantitative functional MR
measurements correlate with radiologic and pathologic tumor
stages? [ ] | . Eur ] Radiol, 2014, 83(7): 1036-1043.

[6] YASUI O, SATO M, KAMADA A. Diffusion—weighted imaging
in the detection of lymph node metastasis in colorectal cancer

[J] . Tohoku J Exp Med, 2009, 218(3): 177-183.

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

CHO E Y, KIM S H, YOON J H, et al. Apparent diffusion
coefficient for discriminating metastatic from non—metastatic
lymph nodes in primary rectal cancer [J].Eur] Radiol, 2013,
82(11): e662—668.
sRAHT, B gL BE OIS, S MRIVEAR S 91 B e
il B AT S Ax W 2R DD 8RR T G e A A0 B
i [T ] . b4l 2k, 2018, 40(2): 121-126.
TORRICELLI P, PECCHI A, LUPPI G, et al. Gadolinium-
enhanced MRI with dynamic evaluation in diagnosing the local
recurrence of rectal cancer [ J ] . Abdom Imaging, 2003, 28(1):
19-27.
A, B, B, 4. 3.0 TREMHRE E AR5 2 Kk
5 RS AT [T ] . A ImA R,
2011, 14(11): 859-863.
TG, AR, Bk, 55 REARY HOMAUS SR
SR G S AT SRR R AL B (Emeta 3BT [ ]
AR B 1A 2R, 2015, 22(5): 392-398.
XU SR, ERT. MRIZE B AR R 52 Wi Y
M (1] SSRVERAEAAE, 2011, 26(6): 648-649.
PR, S 4 5, S5 B R BEMR DI PRBIF AR
PR [ 1] . RS, 2015, 30(5): 603-606.
BE . MR e X8 1 988 A5 JR) 8 52 k14 B2 P8R WL
52 [ 1] AR IFIT 5 B4 . 2018, 2(20): 131-132.
FEWEER, A, AFHIAH, A58, UM G B e S
ARG RS RS (1] . hEEZ 4R, 2019,
16(16): 129-132, 137.
T SRS B, S MRY OISR IS T i
A RS R RN [0 ] . R 2 2435, 2018,
37(8): 1334—1338.
KINKEL K, TARDIVON A A, SOYER P, et al. Dynamic
contrast—enhanced subtraction versus T2-weighted spin—
echo MR imaging in the follow—up of colorectal neoplasm: a
prospective study of 41 patients [ J ] . Radiology, 1996, 200(2):
453-458.
SYK E, TORKZAD M R, BLOMQVIST L, et al. Local
recurrence in rectal cancer: anatomic localization and effect on
radiation target [ T1.1Int J Radiat Oncol Biol Phys, 2008, 72(3):
658-664.
VANDECAVEYE V, DE KEYZER F, NUYTS S, et al. Detection
of head and neck squamous cell carcinoma with diffusion
weighted MRI after (chemo)radiotherapy: correlation hetween
radiologic and histopathologic findings [ J ] .IntJ Radiat Oncol
Biol Phys, 2007, 67(4): 960-971.
NISHIE A, STOLPEN A H, OBUCHI M, et al. Evaluation of
locally recurrent pelvic malignancy: performance of T2-and
diffusion—weighted MRI with image fusion [ J ] . J Magn Reson
Imaging, 2008, 28(3): 705-713.

CHACh FBT: 2021-02-00 &1 H Y. 2021-03-24)



