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The Study of High Resolution MRI
Combined with DWI in Staging and
Grading of Rectal Cancer*

LIN Yan, LIN Chen-yang, WANG Xiao-yu, FU Li-yuan.
Department of Radiology,900th Hospital of joint logistics support force, Fuzhou 350025, Fujian
Province, China

ABSTRACT

Objective To investigate the application of high resolution MRI(HR-MRI)and DWI in staging and grading
of rectal cancer patients. Methods 147 cases with rectal cancer from January 2018 to June 2021 were
included. All the patients had complete clinical data and underwent HR-MRI and DWI before operation,
and all cases were confirmed by pathology. The preoperative T-stage and grading were evaluated.
the diagnostic sensitivity, specificity, PPV, NPV and accuracy were evaluated, the consistency of
preoperative T-stage in patients with rectal cancer were evaluated of HR-MRI, HR-MRI combined with
DWI, and to compare the difference of ADC value in different stages and grades. Results The diagnostic
sensitivity, specificity, PPV, NPV and accuracy of HR-MRI+DW!I were higher than HR-MRI, the T staging
evaluated by HR-MRI was in good agreement with the postoperative pathological results, kappa=0.744,
P<0.001. The T staging evaluated by HR-MRI+DWI was in good agreement with the postoperative
pathological results, kappa=0.832, P<0.001. The ADC values of different pathological T stages of rectal
cancer were compared. There was no significant difference in ADC values between different stages of
average ADC value and minimum ADC value. The ADC values of rectal cancer with different pathological
differentiation degrees were compared. The average ADC value and minimum ADC value in the highly
differentiated group were significantly different from those in the poorly differentiated group, medium
low differentiated group and medium differentiated group. There was significant difference in the
minimum ADC value between the medium high differentiation group and the low differentiation group.
Conclusion HR-MRI and DW!I have a high diagnosis value in T staging and grading in patients with rectal
cancer. They are the main methods for the diagnosis and T staging of rectal cancer.

Keywords: Rectal Cancer; HR-MRI; DWI; Staging; Grading

EBRERFRERESHEUAATEMEY—, BTN FERYBREETENS
FERYY, MAMWEGREEEHTERBNTIEESH, NFAaTARNEERSE
FARNEREEENE N Y, MRIRARS XL, LEHESDWEEEIR(High-
resolution-MRI, HR-MRI)BESS 5 B REMERMREILEN, T EEHREERY
SEpiREsEE R, DWIEBRMAKARBDKD FHMIED, HRMTHELK
(Apparent Diffusion Coefficient, ADC)EXIEEZRE—EESEZMNE, RNEED
Yk E S S IEARSE, hETFRESRFTHOBNERME", EFILt, AHR
BT T HR-MRIFIDWIEE E R R ERT DR KPR BNE, U AFRLSE
MR — NS EMEN,

1 RS

1.1 —f&&ENH #EI2018F 1A FE2021F6 B EARHIL EZFARBITILNEREEE
147651, E5BEo561, =526, Fi831~86%, F19(61.00+11.38)% . FiE BEIRKE
e BYFARFHESHR-MRI. DWIKE, HEREHSZEMERESR,

MNITE: THMUREZMERS; Rajl~2EHEZHR-MRI. DWIKE, BHNER
KRIEZHXME AT, WEMTERSMRIRE, HRiTE: EREELXBRITHINEFE
RBTE;, EMRIRERRIEE (NMECIERESS), TEAMEMRIKESE,

1.2 BEIQREMAZE XAFEIIF3.0T MR, 1@ EAHEEELE, KER2X,
BEERAVERY, FIRUERRRBAE, REF/NNEZR, (1)HR-MRIE
E: RMAUT2WIFEF): TR 5000ms, TE 120 ms, EE3 mm, ZE[8fE0.3mm, %EfE
320X256, FOV 200 mm X150 mm, EEhIREREK4R; BMAT-WIFES]: TR 5200
ms, TE 120ms, EBE3mm, ZEEE0.3mm, %EFE320X320, FOV 180 mm X180
mm, EFIRERE4R; TRATWI: TR 4500ms, TE 120ms, ZE3 mm, ZiEE
0.3mm, %[£320%256, FOV 200 mm X170 mm, SEIRERKAR, (2)DWI: TR
6900 ms, TE 80ms, BEE3 mm, %EE160X160, FOV 140mm X140 mm, b{EHO.
800s/mm’

1.3 B2 FrERGYBMIESERFAIZHEMDS, EANEERESQHNER
THEXW 14T EAREBEHTEEGFTHH.

THHET: TH: PERRTFHESHETE, EXIEENE; T.49: HE
BILEENEERRHEIABEMNEER; T:8: MERKEEGINEINEHIAHEE

(5—1FE] M &, X,
(@EffEE] IWE, X,

FERIM, TEMRAR: EFXFEFEAE. E-mail: 597512866@qg.com
BIEERM, FBARAB: NBEFEEY. RERFSREEEAENMT. E-mail: 313870625@qg.com
- 147



HEICTRIMRIZRE 20234038 £21% $£0348 S E 16147

FRIEIRR; T.HR: MERICAESSE XL 2N ENTIERE,
DWIEI& 7. MERILMADCEFICR,

1.4 FHEAH REZREE12EEZINIFERET, REEA
DA TREFNEHFEME S UEERT LR,

1.5 BHEDT REExcel&SPSS 21.045H £ # (T HUERE
BNt 9, iHEHR-MRI. HR-MRI+DWI BFETHHINZ
BB E. HSRE. PPV. NPVRFAIEE, XHKappaltlRit®
HHR-MRI, HR-MRI+DWIXFHh75 ZexI E 75 B R 5iniRst
RH—F4, RAREDNHENTRFRESE. FRFES L
EEMNEEREILENTIYADCES &/NADCEHITILER, P<0.05
NEBRERITEE N

24 R

21 REFBER M4HIBERBER: KO LERESF. -1
DBRESLG). P WBREISH. -2 UERER. SO hE
7615 THHERZER 9. T HASHI, T.HA32(5, TsHA93fI, T.HAL4Hl,
2.2 HR-MRI. HR-MRIBX&RESOLVE-DWIRFI TS M5 HE

W 147HERED, HR-MRISEN: T.:H95%, T.HA38%I,
T3HA94f5, T4HA10%), HR-MRIDHASHFELRWBMEL, HR-
MRI+DWISEEA: T.HA6MHI(WEL), T.HA34%(00E2), TsH#A96/I
(WE3), THERL1BI(TE4), HR-MRI+DWIZHAS fRIBLE Rt FR I
&2, ERE/RHR-MRI+DWIRHARISURE. FRE. PPV, NPV
MTEEXEESTHR-MRI, ZKappa—H$#5%, HR-MRIFHE
mREEEAB TS AERIELERHKappa=0.744, P<0.001—
4R, HR-MRHDWIITHEEMEEEARFT T BHERSERER
18458 Kappa=0.832, P<0.001, —4%7F,
2.3 FAREBTOMS W EEADCELLE T T T T
HARFIJADCE. &NADCENR3, FEFEETHHANADCEE
BEHITERN
NAERESHWIZEEERRENADCEFITILR, |2 LA,
PR A, ROMA. F-ERHE. B HATIHADCHE.
R/NADCEMNRKSL, SHHAMNFIYADCE. B/NADCESHES
W, P-RDUMA. POUAERBARIUTFEEREN. F-5244A
HNR/DADCESHEA AR/ NADCEEREAITFEE N,

®

E1 B, 73%, THAEWKE, E1A TWIEEET EREARE, BARRREETE, RAEHMNE, EHI1B: KIRMTVI
TR THME A, ELIC WFHREGRES. W2 &, 32%, THERME, F2A: SEATVIT KR HEET
HOWHE, BARRZKEANE, FEHIB: KRMUTINIFAFMEFE, EH2C WITHREFRRES. B3 5, 775, THE

PafsE, E3A: BEGTNUREfRRRERRNEHE, BARREEHNE, TR EWEREGAL,

B 3B: SARFLTNIF &

fr E ke, FE3C: DWIRBrR 2@z 5. B4 B, 638, THEMME, EH MEETNUR LN TN S 8Bk, 4

B A E R R A2

B RBEMBERAIR, E4B: KRGCTNUR R L e, 40 VT MR EFE 5.

&1 HR-MRINEBBTONISHER

HR-MRI REFRESH BRE R®RE PPV NPV max
pT1l pT2 pT3 pT4

T: 5 0 0 0 62.50% 100% 100% 97.89% 97.96%

T2 3 28 7 0 87.50% 91.30% 73.68% 96.33% 90.48%

Ts 0 4 85 5 91.40% 83.33% 90.43% 84.91% 88.44%

Ts 0 0 1 9 64.29% 99.25% 90.00% 96.35% 95.92%

148 -



CHINESE JOURNAL OF CT AND MRI, MAR. 2023, Vol.21, No.03 Total No.161

]2 HR-MRI+DWIRt EFRET S MRS ISH &R

HR-MRI+DWI ANEFREDH HRE R[RE PPV NPV  FFE=X
pTl pT2 pT3 pT4
T: 6 0 0 0 75.00% 100% 100% 98.58%  98.64%
T, 2 29 3 0 90.63% 95.65% 85.29% 97.35% 94.56%
T3 0 3 89 4 95.70% 87.04% 92.71% 92.16% 92.52%
T4 0 0 1 10 71.43% 99.25% 90.91% 97.06% 96.60%
&3 TRKET S HEBHENADCHELLE(X 10°mm?/s)
T.HA T.HA T:H8 T.HA FE P&
TFHADCE 1.165%0.264 1.007£0.267 1.022£0.249 1.030£0.372 0.783 0.505
=/ADCE 0.980£0.237 0.827£0.288 0.879%0.263 0.862%0.358 0.706 0.550
R4 TRBREDHEEEHBHBENADCELE(X10°mm?/s)
RO 1A -2 oA - oA [SPakie !
FIJADCE 0.961£0.158* 1.012+0.249* 1.023+0.240* 1.152+0.384 1.280%+0.554
&=/MADCE 0.731£0.219%# 0.837£0.214* 0.863£0.258* 1.031%+0.406 1.114%+0.545

*RINBAUAERERITFEEN, FHADCELLR, PES51790.032, 0.029, 0.045; &/NADCELLE, PES7170.012, 0.034,

0.044, #RTHP-SRMUEABTER, PEH0.029
33 i

EREESRAEINEEME, TREEAFEEZELA
Wi, AR BNERERIIGATAREREM, T T, 8
UFERBFAE, To T BREEEBHTERLT N LEEE
BIRKRME, BT ARKEEAENATEKIZHSE, XHE
EWHEBEHTRABENART O, MRITES. AR
8%, RMERIUSTEFNBESEN, FIESLUH#TERS,
EEFERERRZER, BEHFEAMRIKEESE
SUEREGRERS, TEEHNETERRESENREIE
1, SREEERNNEREH#TOE, EMESERIED
MR#ETRG, NME—FERErnERREARER",

HR-MRISTEEMMRIBER ERUTIR, RAER. T
F. KEERSREHABHE, BETHREREARARLE
WXL, SHMEMEHERMESERRESENXR,
RTHERFISERRBEXANTGHIEHEE, NMEEER
BREGAr AR, AARERET, URERETHHRER
R OSE” , HR-MRITEERREERFTH N — BN
KappafEH0.744, —HU4RT,

DWIE—FaE R ALK D FEFMRAR, AIFRMHR-MRI{X
MESEBETGERRERERKIBHRE . BHRRKRE,
DW T/ T4 BB B R BT 5 MR R 1 ™Y, A, HR-MRIBE
ADWITEERREERFDENNETEES. AARERE
T, UABRBTOHERA “SinE” , HR-MRIBESDWIEGE
B ERNTH RN —HIEMKappaf@}0.832, SFHIRER
HR-MRI, HiTEEREFIAER, MEARNBEILS. AL
%, BlEMBS E R R AR R Y2 (8] B B R T 4R/, BRI IAI K
SFERTEEHER, EOWIEGLTESEE, BERERES
TDRRERUTILI, ESBTRMBAE, EMLSHRMRIEGE
A — iR E IR E R R E RFTTH BRI >,

BRARBPREDHEENZEMEEADCERRAN, &
Fit, KARENFEHRES RS S HZENEHEIADCE
TTHR. AHRERKE, FRFBETHHEENADCEER
FEHITEE N WAEFESHRREEFHREIADCEMITE,
ZERETRED AN TIYADCE. B/NADCENSEMS HEE
SEFTFEN, B-BHNANS/NADCESES HESR/NADC
BEESEAITFENX, BEMEMESLIRENAS, EFHADC
EMR/ADCEB ST EHF S HEE,

& FATR, AARFAHR-MRIFIDWIN EREEERETH
B B O SR BT T 1R, FAREERE, HR-MRIF

DWIRTHEREIRRAT DR DR REEEZETENSESE
W, RERESB/ARNEET

SEEk

(I BRZET, JEGET, R4k . S M. bt AR T4 R4, 2018: 387-389.

RIFEARZAEER LAMEER 2. P ELEEREDITAE Q02045 . + 14
FH7e 5, 2020, 58 (8): 561-585.

B AWM, Kot X FMRINEGB AN TERLAAREIT]. v EEFEBHIL
A, 2017, 33(10): 1570-1574.

X3k, B4, K&, &. BMRIARS R H s+ e R % (7], w E Lo akat 5
I K Ze =5, 2021, 28 (3) : 385-389.

[S1G KA, etkm, B M, % HfEo BMRIEL SR MERRKS U] # 5
CTAIMRIZE 3, 2021, 19 (7): 131-133.

(6] 3 F A%, B, Tkam oty, 5. MRI-DWIHEOAR xt B 8 KR #2031 89 5 W 48 A 131
E¥ ok, 2018,28(1): 121-123.

[7]Amin M B,Edge S B,Greene F L,et al.Organization of the AJCC cancer
staging manual [M]. AJCC Cancer Staging Manual.2017.

[8INCCN guidelines Version 1.2021 Rectal Cancer.

(91 #4537 &, B B EEMR L% #3157 71 4 DV LR AR F 5090 W g R BTN R
7B A AR (D], B E CTAIMRIZE R, 2020, 18 (1): 134- 136.

(101 3k Be e, Ao uede, AN, S E 2 EMR TOWIECADVIIF A B % 37 H Bh 607 )5 i 22
FRAGME]. PEMNBRE EITH,2017,14(3): 164-168.

(1113 et, & K 21, R4k AE. 3. 0T MRIF-3EX&DVILE & 7% ¥ b7 o A = oy 5L R ¢
0], E¥B&e2s,2020,30(9):1661-1664.

[12] 24, B3, 3B M, % MRIAE = {0 B /758 Ta TME R BT 20 B &CFT 40 R 37 45 (0.
EF P EFIE, 2021, 31(3):472-476.

[13]1 ¥« 3, E T, & T E, 2. DVIBEATOWIZE X B T2 0T34 B J7 58 A BT 2 i o By 57
FAE 1], Mt 528, 2021, 36 (4): 507-513.

(4] REE, BAE, B4, 4. gl bR G L R R M. 308 9 4 %8 4
A AZ AT A B e B A (D], B B 2 4, 2021, 18 (5): 78-82.

[LSTJEHM, ¥ 77 0, 3K 20 . 3. OT@ 2 #F R MRIZE B 8 R A T 3 3 B9 O (D1, o B
FRESH 5%, 2016,27 (8):562- 564.

(1618, 7 7 WA, 0 s, . B MR LR AR HOR X H 8 AR AT, N 8y 7 22 4 B8
55171, % ECTAMRIZE =&, 2021, 19 (8): 151-153.

(718K %, s, B, . B w2 MR B 758 A w2 e A R (1. # &
CTHIMRIZE 5, 2021, 19 (7): 131-133.

(18] 3k AR g, 3. 0Ty o W E IR AR X B 08 B # AR AT N H iy iy 0 (1. A
I 22 &, 2021, 41 (2): 23-24.

(191 &M 2, HH), BEE. B P RMRIY HUm AU R B R AR RTT. N3 RO
TG HI B IE (1], BB F 4%, 2021, 31 (1): 72-77.

(20147 F, B, W FE, % ¥ AMRIR & R HomAUR % 2 B % K #3T & 3 1R
FIOME (1] 3R AR, 2021, 12(9) - 65-68.

(211 3%, BB, % XK, F. B0 W EMRIE&/N LS 37 80 AR 5 258 TN 8y
BLRIAME 1], 52 A 407, 2021, 37 (7)1 1108-1112.

(221 £, BHZMRUE A 5K Y 8O0 B AR E B8 A BT % BT (T]. sk 4k
ARA%, 2021, 12 (10): 70-73.

(WFBEEA: 2022-01-25)
(RXF4miE: Wkangh)
- 149



