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& (LARC) ¥ 38BN A 32 AR IR ER N o 3% 1%EEX
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BIADE(Ve). R BRI (ADC)]. MBERCCL
MRNAFIAKF, LbiKATaiRRIGRRS EBEMRI
EEBSH. MBEERCC1I MRNARIAKE, Hiigis
HSATRIRERS #. AT EIEIRAE D KAIEX
M, @i ZidE TIESIELZ%(ROC). IR RS
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IR L EMR(pCR)BEABITBIKI™S, Veu Keps
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:_FPCR/%\%(P<0.05); MMHAREKTS, Ve, Kep. MMM
JBERCC1 mRNARAK R FINEAEE, ADCHT
HLH‘H%%(P<O.05); Ktrans_ Ve, Kep. IMM;EERCC1
MRNARIXKFESIGERSHHEIERR, ShEE%
DREHIERXR, ADCSIRRSHZENER, SHE
BEDREIEMER(P<0.05); BEABEF, BFHI
MRIEESH. MBEERCCI mMRNABEX S TN &
JER4E DR SIpCRIAUCR K ; IIEABEH, MRIE
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Outcome Evaluation of 3.0T MRI
Multimodal Technique Combined with
Serum ERCC1 in Neoadjuvant Therapy for
Locally Advanced Rectal Cancer*

WANG Xing-Lin, GUO Zhi—Wei*, HUANG Jian-Ru, Jing Jie, LI Hai-Qing.
Department of Radiology, Nanchong Central Hospital, Nanchong 637000, Sichuan Province, China

ABSTRACT

Objective To explore the clinical value of 3.0T MRI multimodal technique combined with serectomy repair Cross
complementary gene 1 (ERCC1) in evaluating the outcome of neoadjuvant therapy for locally advanced rectal
cancer (LARC). Methods 170 LARC patients in our hospital from January 2020 to October 2022 were selected
and randomly divided into modeling population (119 cases) and verification population (51 cases) according
to a ratio of 7:3. All patients received neoadjuvant therapy, 3.0T MRI multimodal technology scanning and
serum ERCC1 mRNA detection before treatment. After 8 weeks of neoadjuvant therapy, surgical treatment was
performed, and intraoperative lesion tissue was taken to evaluate tumor regression grade. The quantitative
parameters of multi-modal MRI, such as volume transfer constant (K™"), interstitial plasma rate constant (Kep),
extravascular extracellular space volume fraction (Ve), apparent diffusion coefficient (ADC), and serum ERCC1
mRNA expression level were compared before treatment in patients with different tumor regression grade.
The quantitative MRI parameters and serum ERCC1 mRNA expression levels of patients with different clinical
stages before treatment were compared, and the correlation between each indicator and the clinical stage
before treatment and the tumor regression grade after treatment was analyzed. The value of each indicator in
predicting tumor regression grade was evaluated by receiver operating characteristic curve (ROC) and clinical
decision curve (DCA). Results The mRNA expression levels of K™, Ve, Kep and ERCCL in patients with non-
pathological complete response (pCR) before treatment were higher than those in pCR patients, and ADC was
lower than those in pCR patients (P<0.05). The mRNA expression levels of K™, V, Kep and ERCCL in stage 11
patients were lower than those in stage [11 patients, and ADC was higher than those in stage [11 patients (P<0.05).
The mRNA expression levels of K™, Ve, Kep, and serum ERCC1 were positively correlated with clinical stage and
negatively correlated with tumor regression grade, while ADC was negatively correlated with clinical stage and
positively correlated with tumor regression grade (P<0.05). In the modeling population, the combination of
MRI quantitative parameters and serum ERCC1 mRNA before treatment had the largest AUC in predicting the
tumor regression grade to pCR. The combined prediction of MRI quantitative parameters and serum ERCC1
mRNA showed a significant positive net benefit in the population. Conclusion Quantitative MRI parameters and
serum ERCC1 are related to clinical stage and tumor regression grade of patients, and the combination of these
indicators has good predictive value and clinical applicability in predicting tumor regression grade to pCR.
Keywords: MRI Multimodal Technology; ERCC1; Local Progressive Stage; Rectal Cancer; Neoadjuvant
Therapy; Return

EMRZECARENLEMME, HARE. ATLXEFEHE, 2020FBEHIE
BT, BEHBEYSEEHEERE0%~50%", EhAHHBELFHEBHEL(TI/
T4N0-2MO), BNE IRt BEIE == (locally advanced rectal cancer, LARC)”, LARC
ATTTVERR R AT BITRATIBRFAR, IGARLEAIM, LARCEEIZZH
BEGAT MERY, THERRY, BETRBMMIFERTTE. BOREHRE
3.0T MRIZIESHEARBEMRIFA. ¥ MG shSILEMRI, INEZH . Z2F
FIg. Z2ERETHBRETERENBABRARRIEER, WLARCIZH . METEEE
BEEEENE", YIEERXEHEE(excision repair cross complementary 1,
ERCC1)2—FDNAZERNIESE R, AERIDEHRMDNAEEES, MAHEEDNAKTSY
B, AL, ERCCUEZMBEFRRA, BSBEENTBRM. IREKDH. HE
srBpsEX", BEMAET, SMINERCCIERPERRREIERL, B58%
HEBAT T REXY, EXFMRIZESEARES MEERCCIMLARCEEMEEIAS
HIRRARERIRE, BT, AARBEIWELARCESE, X9 H3.0T MRIZIESHE
REF & MBERCCIXT EHFEBNAT HRVAMIGKRNE, UEBAIGRKATTLARCIRIEESE,

1 BRMAGZ*

1.1 —f8%E %2020 18 E2022E 108 HR1T0HILARCEEERAM AN R, 1%
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BRASERD D NBERTEN DS, EXEERRE; MiEsE
I7 IR LOTE IR 48 7 o
R1—RBHER

g B AEE(n=119) IEAB#(n=51) t/x2 P
M3 0.893  0.345
2 70(58.82) 26(50.98)

z 49(41.18) 25(49.02)

FEiB (%) 49.52+6.85 50.11%+7.24 0.506  0.614
DEE 0.800  0.424
[=Yaitd 42(35.29) 14(27.45)

Fatk 56(47.06) 27(52.94)

ivaxtd 21(17.65) 10(19.61)

PR A 0.018  0.893
4R 64(53.48) 28(54.90)

111EA 55(46.22) 23(45.10)

R 0.209  0.648
>5ng/mL 79(66.39) 32(62.75)

<5ng/mL 40(33.61) 19(37.25)

bl 0.539  0.590
PiRE 59(49.58) 23(45.10)

bt 38(31.93) 17(33.33)

b 22(18.49) 11(21.57)

CA199 1.441  0.230
>22 U/mL 75(63.03) 37(72.55)

<22 U/mL 44(36.97) 14(57.45)

1.2 3.0T MRIfEZE

1.2.1 &A% RA3.0T Ingenia CXFEN(=Philips)3
BRE, 32BERBLE, MEZTHEBMEMI, EMEE
S, WAUT.WI: BIEEE(Time echo, TE)8ms, EEHE
(Time repeatation, TR)571ms, f1%(Field of view, FOV)300
mmX300mm, BE4mm, EEE0.4mm, FEFE376X296;
AIT,WI: TE 100ms, TR 3597ms, FOV 200 mm X200mm,
EE4mm, EiEE0.4mm, %E[F288X187; KIRAIT.WI: TE
90ms, TR 4026ms, FOV 200mmX200mm, BE4mm, Eg]
BE0.4mm, %E[%308X248,

FE8m&E%,: TE 65ms, TR 2206ms, FOV
375mmX315ms, EE4mm, FiEE0.4mmiEfE124X106,
b=0. 1000s/mm?’

SEEMR FRZESRHRERRE, FHXTLEF
BIE#HITEFEME, TR 3.6ms, TE 1.33ms, & MA10°,
FOV 200mmX200mm, EBE3mm, EBEE—1.5mm, k&%
132X 134; FRERRKLA2.5mL/sEE IS LR ERCIAIBIRE
%y, E#EFH20153167, 15mL: 5.654g), A20mLAEIERK
LIERZREHE, F5XtbRIREITIgmaE,

1.2.2 B9 FrERGEXERIE, BEEY BMNKSE
FFunctoolZX b, EISIEEMRIBGREAGen IQHABES)
KIE, A2BEEAMRIZHARETFEMUNERMFS, F
AERMEXE, REBEFHM. BE. F3E. KhRFE

REY, UFARZRNERIT B EREE (apparent diffusion
coefficient, ADC)"™”, ADCf&= [In(s1/s2)] /(b1—b2), sl. s2
R, BbETMERENAREE, bl. b20. 100s/mm’;
HOMEESRBNEEE I (volume transfer constant,
K™"™), £B40 808 M 4% 3 K & (interstitium-to-plasmarate
constant, Kep). MEINBEIMNEFREFID # (extravascular
extracellular space volume fraction, Ve)o

1.3 WBART A% Reiur A% ARERKT, BEMRA
M. O MEBSRKIEBYT 2 845~50 Gy/25)%, 1.8~2.0 Gy/R,
5R/E, H58. BTHBES KT BEE100mg/m B
MCIAERED, ERHEFH20000337, 50 mg), d1; AR
1000mg/m iR CIAEIRES, EHHEFH20133365, 0.5
g), 2k/d, ELRA2AE, FA1E, EEATSA.

1.4 HEYE BADHADTEMERENE, 0F: T
BELRE, 14 RARHALRESFELERLRENT,; 2% FE
B45; 3% BAEIRSE; 44%: LB, RIEMBEEDR
RHBaTEEES NRIETL%# (pathologic complete
response, pCR)4H(44k). IEpCR(0~3%4K).

1.5 MEERCC1 mRNAKM RALRKAEEEZPCRIM, Uik
FrEZABENAL &K, BORLEER, FATRIZOUAHI(3E
Elinvitrogen)$ZEXM;E S RNA, BX2 puL RNAFUV-2800A%5M o3
FHHEH(EBLRA)KMRNAKREEA260/A280LE, SEEAN
1.8~2.0, FAPrimeScript RT reagent Kitid#/&(H 4 TaKaRa)
ARCcDNA, FSYBR@Premix Ex TaqidFl& (B TaKaRa)# 1T
TBRN, UB-actinAIRE, £MA2-AACtEITHEERCCI mRNA
FIAKE,

1.6 S5+ F W EAHExcel 2019F ¥R, FIASPSS 24.0
RIBHERE, HEXRTShapiro-Wilk EASMR A Leveneih &
FHRE, ZESHHEAETHRL(x £5) thRE; iTHE
ELEN(%)&RT. x 103, HEXEDIFRAPearson, ZXETE
HHIEBRZ (receiver operating characteristic curve, ROC). Il
PRIRE L (decision curve analysis, DCA)IMMRIEZESH.
M;EERCC1 mRNABEEFUNAPEIRED RN {E. P<0.05HER
BRATFEE N,

24 R

2.1 FiHBIATT R 170053 EHEREREYTRNE
BIaTT8AE, HEAlleflEEMBRE S HKAEIpCR, pCRER
68.24%(116/170), 54fEEFKAFIpCR; BIEARDLIFIEE
IR 4R D RIXEIpCR, pCRE}68.07%(81/119), 38fIEE X
IXE|pCR; IIE A 356 BEMIERIEHHKIXEIpCR, pCRE
7968.63%(35/51), 16fIEBERIZTIpCR, BIEARF. WL AR
pCRELLIRERTAITFENX (% =0.005, P=0.943),

2.2 FTRMERESZBEMRIEES . MBERCC1 mRNA
LB EEE AR, BIEARG, EpCREZABTHK™™. Ve
Kep MIEERCCI MRNAZRIAKFSFpCRES, ADCIEFpCRE
& (P<0.05), M2, BAYHEAFLETTHIMRIEGLEL-2,

R2 TRAMEBRESZBEMRIERSH. MEERCCL mRNALLR

2851 n Kt@ns(min) Ve Kep(min) ADC(X10°mm?/s)  ERCC1 mRNA
BEAB pCR 81 0.28%0.04 0.49%0.12 0.58%0.11 0.98+0.12 0.19£0.05
JEpCR 38 0.35%0.06 0.60%0.15 0.70%£0.16 0.83%0.09 0.27%0.08
t 7.535 4.296 4.770 6.849 6.659
P <0.001 <0.001 <0.001 <0.001 <0.001
IEABE pCR 35 0.27%0.04 0.49%0.11 0.57%0.11 0.99%0.12 0.18%0.05
JEpCR 16 0.36%0.07 0.61%0.15 0.71%£0.15 0.82%0.10 0.27%0.07
t 5.837 3.216 3.753 4,931 5.244
P <0.001 0.002 <0.001 <0.001 <0.001

2.3 FAIGKRZABEMRIERSH. MBEERCC1I mRNALLE
TRIEAR., WIEABT, BEATHIIRKRD LM, K™,
Veu Keps IMBERCC1 MRNAKAKFEFHS, ADCBEE(P<0.05)0
Jl_ll_lﬁ3o
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2.4 MRIEERE¥. MBEERCC1I mRNAS GRS HI. MR
FEAHEAERYE TEEAR. BIEABD, K™ Ve Ko 00
SEERCC1 MRNARAKESIGRSEA(RE: 11#3=1, IHB=2)2
EH%, SHERESR(ME: IEpCR=1, pCR=2)ZEHAIEX,



ADCEIGR7ERZEHEX, SHERI DK E IEHE*R(P<0.05)0

NEZN

25 MRIElﬁﬁ\ IMFERCC1 mRNATIIMEIRSE DRI HE

ERBAER, LFHETRIMRIE

5. MEBEERCC1 mRNATR

B ER# R E e B E AT MERE D RAYROCH L,
SR TRK™, Veu Kepo ADC. IM3EERCC1 mRNAFRAHEE R SR
4R FIpCRISAUCH §1790.835, 0.836. 0.819. 0.742. 0.791,

\ o

EIA-BEIF SSRGS TREMRIE G, BHE, k64, i‘;‘?iﬁﬂi}/ fbgﬂ)ij\g
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BKATUNAAUCR AR, 790.929(P<0.05),

&KR5-6. E3,

2.6 MRIZEZ2#¥. MBERCC1 mRNAFNPERLE S EZM5M
BWISIF 1TIIEABEF, L5IK™™, Veu Kepw ADC. HIEERCC1
MRNABE & TN BB R 45 7 kI pCRAIDCA, LR ERZIStnEE
AMNABRENERSWE, ETNMERI DR IpCRAE
PHERFIGKRMAE. WE4,

-iip

IpCR, 1A EIT Y HOmAUR R H# ks BIBH T B S AUk th B
f; BEICH G AN LB TNIEG EIDA &7 B/ NUE T NI E R, E1EN 3677 o7 50 A3 MR B BIFA3697 5 30 A3 BMRI B 4%

BE2A-E2F ARG 26T R EMRIE G, BH L, £1047%, HH B EIT8E B RAE|pCR, E2AN T AT S AUR kB B4, EBA BT B S R G
B, BE2CH AT /MBI TN B, B2DKIET B/ NEF TN B4, E2EN I6)7 7l 50 A8 BMRIEMR; BI2F 0 3697 8 0 A 38 SEMRI B 4%

R®3 FRAIKKIIABEMRIEESH. MFERCC1 mRNALLE

3] n Keas(min D) Ve Kep(min) ADC(X10°mmZ/s) _ ERCCI mRNA
BIEAR 18 64 0.26+0.05 0.45+0.10 0.55+0.09 1.01+0.12 0.17+0.04
111%7 55 0.35+0.06 0.62+0.14 0.70+0.15 0.84+0.08 0.28+0.07
t 8.925 7.697 6.718 8.935 10.705
P <0.001 <0.001 <0.001 <0.001 <0.001
WIEARE TH 28 0.25+0.04 0.45+0.09 0.54+0.10 1.02+0.13 0.17+0.05
111%7 23 0.36%0.06 0.63%0.15 0.70%0.16 0.84%0.09 0.26+0.08
t 11.910 8.062 6.635 8.640 7.465
P <0.001 <0.001 <0.001 <0.001 <0.001

RAMRIERSH. IEERCCI mRNASIRERS . BUEIRE S REVIERYE

&5 MRIERS¥. MFERCCI mRNAFIpCREGHHE

1T

Ktrans

Ve Kep ADC ERCCI1 mRNA

£t AUC  95%ClI & BRE (%) FRE(%) P
BIEAE I5EDH r 0426 0381 0519 0452  0.463 . 0835 07560897 03l minl 6543 8684 <0.00L
P <0.001 0.007 <0.001 <0.001  <0.001 trans : : : =>4 min : : :
MEE4E S, r -0.451 -0.396 -0.532 0.468 -0.490 Ve 0.836 0.757~0.897 0.54 75.31 73.68 <0.001
P <0.001 0.002 <0.001 <0.001  <0.001 Kep 0.819 0.738~0.884 0.64min'  69.14  81.58 <0.001
GERS R
WIEABE GRS r o 0419 0.375 049 -0.448 0457 e 0.742 0.654~0.818 093X10°mm¥Y/s61.73  84.21 <0.001
P <0.001 0.009 <0.001 <0.001  <0.001
WRGEEAM r -0.446 0385 -0.528 0459  -0481 ERCC1 mRNA 0.791 0.707~0.860 0.23 9630  82.63 <0.001
P <0.001 0.005 <0.001 <0.001  <0.001 BEATON  0.929 0.866~0.968 - 8148  97.37 <0.001
6 ROCHIZ L
FRAT R EE AUCESR HEIZE 95%CITE 95%CIER 2 P
BEA-Kiens 0.094  0.045 0005 018 2.078 0.038
BEAVe 0.093 0048 0002 0187 1.941 0.042
B -Kep 0.109  0.049 0013 0205 2232 0.026
BEA-ADC 0.18  0.052 008 0289 3.571 <0.001
B¢4-ERCCLMRNA 0.138  0.054 0031 0244 2531 0.011

B3 MRIE & 5%, MmFBERCCT mRNAFM

pCREJROC

2

e B4 MRIE & 540, M IFERCCT mRNAFRM

pCRAYDCA
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REFBIAT. WRATRERRAFLARCHIETE, 249
BEZFHEAT B4/ EAT. ERMEMEEIASIpCR,
TREEEMEEE. %1%, BRTEMEETIRERTES.
RBEFRIIRIE"; 420%~35%BE TR IAT RS, R
IE2FARATEN, FEIMTAEBEERR Y, KARE
I, HBEATE68.24% 85X pCR, X5BE3|E HRM
S—5, HBHMBEAT I EMEERE, FTFHERENE,
EBETS,

MEEGATLRMER, MRIZESERRIEBFRER
ERRRISHT, EAI AT ROTE. ETETN, EHMMRIZ
WM ELARCE RS E, HEMELH. SPHAEEEER,
BRTFHBEAT ERILEIRE. Bk, FEVERR, 7
EILARCIF RO, toh, EHMMRIBE RAEMBE Rkt
1. THEEME, TN BEAFNRMELEmTE"", shh
BMRITNRFETARNEREDRR, EAINTERETSH,
BUSH R B I B 51, S @B, MBmEHR M
T KEBRER, SHBESBRTAXY, MELNEFRS
5. EFYRSHBERX, TEMMBNSEEYE. mRET,
TEIASILEBMRITIIEE R, BOI&H TUEMEME B, n
TEE, K™ Kepe VEREEAEESHY, I 8UNNAE
EMRUKENEERAR, NDFRENEERALNIBENLE
19, BEpBARRESAREMEES, BIHARBKDF
rHERY, BMRESR, VSMNASG. SALEMRITIES
RS RMEBR—HIE. M, Bi@US8ADCE. K™,
Kepa VeBE, HHESIT(MERIEDT LFUNLARCEHEEIATT
FX, DENpCRANAEERSHRE. BRI, AHRE
T, BERAR., BIFABPIEpCREZATHK™™, Ve Ko
FpCREE, ADCEFPCREZE, 12R3.0T MRIZESHZRBH
AT B ERBIATITN, X5 ERARMSE—5, HX
HATER, K™ Ve KepSIERSEIZERRX, SHEESS
DREAEF, ADCS5IERDBE AKX, SHEBERESREE
1%, 9HERE: ADCEEE 8RR AL kD Fi BisEiE
N, ADCEAMBEASFIHMER; K™, Ve KoliBRTE
EMEEEREES, NEEEEIEE, SEEHESHNEMAND
BERESD, RENSWRE. A LOARERNE, EHTFEY5
HENALERE, XEEBLAT MRS,

ERCCIR—M5E5DNABERGEXNER, TEMTF
19q13.2-13.3X 1, 7EDNARGIRGI. EEEIhEEEEIER
Bl HRER, ERCCISHAMA. MITHRMEX, THES
ERAR, MBEFERA, TRAERCCITIPAHG2/ME, &
HONARGREEIE EDNART R 8, NTIF=EME° ", BHR
JESE, ERCCLS$HRAMFEMIDNARGIEEE %, ERCCIBE
EERRBYBBRETTIER . KEIREHRELIM, ERCCIE
ZEHRMAAMETSRIE, BmiR-126-5pi@d EEMSIERCCL
S5 RMFISTRIRM S RARE R, mME— vE""HR
&I, ERCCIELARCEEZBIINEMTREFAS, ESHEEIATT
WM. ERSAMTYERX, 12RERCCISLARCEEBE ¥, AR
R, BEAB., BIEABEPCREEATAIMEERCCI MRNA
RIAKEZFpCREZE, FHNERCCIANEES5LARCKE,
EUDTER, MBERCCI MRNASIGHRS AR FMEX, ShE
BESRIAERE, TRBEREKSBHS, BAAFTREM
&, IUBERCCIRAAS; LHIEAarTrEHos &M%
WERNE, FEEEIRGDNAK RS SE, FFATFBERISER,
MEMEBERG, #F—FDNETR, BBABIMRIEESSH,
MBERCC1 mMRNABEA TN 58 & $r i BY A FT IR 45 9 4 I pCR
HIAUCK T BIETRIATN, WIFABEPDCAMLETR, SIstnkt
EWNEEBEEER2IE, BTN ERIERESTNMERE
2% ApCREERE BFMESEMIGFRMH,

Z PR, MRIEE5%#. MBERCCISLARCEE GRS HA.
RN RBYIER, M IEREATONMERE DR IpCRT
AEE—TESEZNEMERME, NIGFRATLARCIRESE,
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