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ABSTRACT

Objective To explore the predictive value of dynamic contrast-enhanced magnetic resonance imaging
(DCE-MRI) combined with peripheral blood circulating tumor cells (CTC) in postoperative recurrence
and metastasis of breast cancer. Methods A retrospective analysis was performed on the clinical
data of patients with breast cancer in the hospital between April 2017 and May 2021, including 30
cases with recurrence and metastasis within 1 year of follow-up in occurrence group, and 87 cases
without recurrence or metastasis in non-occurrence group. All patients underwent DCE-MRI before
surgery and detection of peripheral blood CTC after the surgery. DCE-MRI characteristics, DCE-MRI
hemodynamic parameters and count of peripheral blood CTC were compared between the two
groups. The influencing factors of postoperative recurrence and metastasis of breast cancer were
analyzed by multivariate Logistic regression analysis. The predictive value of DCE-MRI combined with
peripheral blood CTC for postoperative recurrence and metastasis was analyzed by receiver operating
characteristic (ROC) curves. Results There was no significant difference in morphological characteristics
of lesions, edge characteristics, internal enhancement characteristics, background parenchymal
enhancement, increase of milk vessels or time-intensity curve (TIC) types between occurrence group
and non-occurrence group (P>0.05), but there were significant differences in maximum concentration
of contrast agent (Slopemax), area under TIC curve (TIC-AUC), the maximum slope of TIC curve (TIC-
conemax) and count of peripheral blood CTC (P<0.05). The results of multivariate Logistic regression
analysis showed that Slopemax, TIC-AUC, TIC-Conenax and count of peripheral blood CTC were
independently correlated with postoperative recurrence and metastasis of breast cancer (P<0.05).
The results of ROC curves analysis showed that ROC-AUC values of Slopemax, TIC-AUC, TIC-Conemax,
count of peripheral blood CTC and combined detection for predicting postoperative recurrence and
metastasis of breast cancer were 0.766, 0.699, 0.810, 0.690 and 0.826, all showing certain predictive
value (P<0.05). Conclusion DCE-MRI combined with peripheral blood CTC has certain predictive value
for postoperative recurrence and metastasis of breast cancer.

Keywords: Dynamic Contrast-enhanced Magnetic Resonance Imaging; Circulating Tumor Cell; Breast
Cancer; Prognosis
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1.2.1 DCE-MRII&M 7% AHIFTE REFEREEGEAT3.0THE

IRPEOOHITRE, BUREMINIARERLE, Xk#, WIE
SATE, 3D TFEFYI, EEAAE6.9ms, EIKEYE3.4ms,
BE2mm, REBEOmm, MEF34cmX34cm, FEFE340X348,
BABIAEE80s, BMR0s, HTNBIME, XFEbFIERBKEST,
2.5mL/s’E590.1mmol/kg. HREBEFERERFENTEFE
Mgk, HARTHARETICEEA—EL, BHLRZERS
HIRARDIMEGFRE. BREEEIEL, LEIRE-ES8
FEHIZL(TIC), EAOmMNI-Kinetics#XfF, izAReference region
R, BmERMERROE(Vp). RIERE(TTP). REEHK
(Kep). BASTELFIIRE (Slopema). TICHIZL FEAR(TIC-AUC).
TICHZ R AR ZEE(TIC-Conema)o

1.2.2 SMNEAMCTCIMA 7 RESIREBEINEMITRSIEE,
RREDERRT, 24hNEK, CTCHIMEMCanpatrolTM =
RCTCsHEMME R, CanpatrolTM CTCsi M ARBIECTCs?
BNAREER M. ECTCsHBERS, WmBNEANLG, %
HERIMNE MR, BEAKEARECTCSS BAMRKN
ERHRITCICsHBHNES. TECTCsHEMETHS, KA—F
BN ZEmRNAR{IS T (multiple mRNA in situ analysis, MRIA)
FiE, WEENCTCSHITHEMERZBEM, XARRIE

R1 WARLFEILLB[FI(%)]
me KHE4E (n=30) KREEAN=8T) x*t P
FHE (%) 55.8219.48 56.71%7.55 0.520  0.604
BkFRBEMk(kg/m?) 23.41£3.05 23.04%3.28 0.542  0.589
BIFRAR(cm) 3.56+0.87 2.62+0.74 5.730 <0.001
PR3 EA
1 4(13.33) 10(11.49) 0.808  0.668
118 18(60.00) 46(52.87)
1115R 8(26.67) 31(35.63)
FAAR
NSM 17(56.67) 52(59.77) 0.099  0.952
BRRAR 12(40.00) 32(36.78)
RIAR 1(3.33) 3(3.45)
RERBEH
wh 21(70.00) 58(66.67) 0.113  0.737
WA 9(30.00) 29(33.33)
SRR
BB 18(60.00) 50(57.47) 0.607  0.895
RIg 4(13.33) 9(10.34)
Big 5(16.67) 15(17.24)
18 3(10.00) 13(14.94)
RIGHEBNATT
5 26(86.67) 79(90.80) 0415  0.519
x 4(13.33) 8(9.20)
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&3 WADCE-MRIMAEN N F S BB S5NB MCTCiH LR

A5 BlE Vp TTP(min) Kep(mL/min) Slopema(mmol/min)  TIC-AUC TIC-Conema(mmol)  CTCIHER(4/7.5mL)
KEH 30 0.45%0.11 1.98£0.43 0.09£0.03 0.07%0.02 0.19£0.06 0.05%0.02 8.74£1.93
RELEA 87 0.48£0.09 2.05%+0.44 0.08£0.03 0.09£0.03 0.27£0.09 0.08%0.03 6.521+2.67

t 1.485 0.756 1.574 3.396 4.527 5.093 4.187

P 0.140 0.451 0.118 0.001 <0.001 <0.001 <0.001

24 LBEAGELEBNZSERLogisticEANHT 2EE
LogisticBl)A73 45 R 2 RSlopeman TIC-AUC. TIC-Coneman b

AMCTCIHH S ABREAGE R EBMIIERX(P<0.05), M4,

2.5 DCE-MRIMIFE ¥ SR IME MCTCH B ALRBRE
FA. BBNTNMAE ROCHLDITERERSIOpems TIC-
AUC. TIC-Conemax NEMCTCHEREBRSTUNIEERG

=4 ABEREEREBNSERLLogisticEIDH

ER. BBHIROC-AUCHHIH0.766. 0.699. 0.810. 0.690.
0.826, AB—EFMHMNE(P<0.05). M&K5. El,

2.6 RBBERG BELM, 2%, &I GUZLENL
KRMEARRNRBESE, WERATEEL2.1X1.6cm, &
AHN, BERE. BIEILERRIBMESECa(BI-RADS MRI 5%),
RE2-6.

FSES B SE  Waldx® OR 950%CIEFR  95%CI TR P

Slopema  -1.191 0.369 10.418 0304  0.147 0.626 0.001
TIC-AUC ~ -1.341 0398 11.352 0262  0.120 0.571 0.001
TIC-Conema -0.850 0.301 7.975 0427  0.237 0.771 0.005
CTCit#  -0.776 0258 9.047  0.460 0278 0.763 0.003

&5 DCE-MRIUN AR N FSBRIMVEAMCTCHENARBREELR. BBHOTMWNE

Bt ROC-AUC P{E  95%mIfEXiE]  #HEE BURE(%) [HERE%)
Slopemax 0.766 <0.001 0.679~0.853 <0.08 76.67 65.52
TIC-AUC 0.699 <0.001 0.603~0.796 <0.23 76.67 60.92
TIC-Conemax 0.810 <0.001 0.731~0.888 <0.06 76.67 70.11 a
CTCit%K 0.690 <0.001 0.588~0.793 >7.19 70.00 62.07 ) )
B 1 DCB-MRIfwyft 54 J7 & S 3 K AMA fCTCiHH B FMILIEE AR B £
Ba 0826  <0.001 0.876~0.973 96.67  57.47 % BIROCH 4.
B2 mHTINUEE AR AEES, WL FRNIGES. B3 RATIVIAREES. B4 mEDVIA B EES.
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