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ABSTRACT

Objective Analysis of the value of DCE-MRI histogram quantitative parameters combined with DWI
in early diagnosis of breast cancer. Methods A retrospective collection was conducted on 120 female
patients with breast lesions who underwent surgical treatment in our hospital from September 2017
to September 2021. They were divided into a benign group (n=78) and a malignant group (n=42)
based on postoperative pathological results. DCE-MRI and DWI were performed before surgery in both
groups. The quantitative parameters of DCE-MRI histogram and ADC values were obtained according
to the software. The differences between the quantitative parameters of DCE-MRI histogram and ADC
between groups were compared, and the ROC was drawn to compare the quantitative parameters
of DCE-MRI histogram and DWI in the early diagnosis of breast cancer. Resufts The median, mean,
and 90th percentile K@, K, 90th percentile, V, median, mean, and 50th percentile were higher in
the malignant group than in the benign group, while the ADC value was lower in the benign group,
with a statistical significant difference (P<0.05). Receiver operating characteristic was drawn, and the
results showed that the AUC of DCE-MRI histogram quantitative parameters combined with DW!I for
early diagnosis of breast cancer was 0.969>0.7, and the diagnostic efficiency was good, with the best
sensitivity and specificity of 90.50% and 96.20%. Condlusion The quantitative parameters of DCE-MRI
histogram combined with DWI have high clinical value in the early diagnosis of breast cancer.
Keywords: Dynamic Contrast-enhanced MRI; Histogramy; Diffusion Weighted Imaging; Breast Cancer; Early
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UBEEERRAY, BERRMEMEMBEKMZENLE, BRMINEMEN TSR
B, EiEst Wik, PHREERISERERNATSHRETMEHXE, MRI—
HRABRBEAFRIBBRNSKAE, BEELNMNE, ERERIETSIIEE, 58
IRRE S ¥R ; B, MRIFAEDHEINEHE, BHIGKEMHMHELRT
#E, EMRIEMARERNN B IR TSR ER, 2T RHRLRRNISIE
B, MEIRshASE R (Dynamic contrast-enhanced MRI, DCE-MRI)BEAEEE
SHESFHMRIERER, ERESREARDHFEE, BEELEITH, ESMHE
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1.1 —fB%E B WE2017EIB £2021F9 8 BRiEfEARDE T FEARATFH 12044
HIHRRTEE, KBEREREBERS NRMH(N=78)5THH (n=42),

WNIEE: E (FERBNRIEESAEESNT(2017FR)) PPl e
LT, BRERERIBIEE; BMAKRKREMBI-RADSDENIAL KL E; BRRTE

TR, HRnE: BRAROERRETE;, GHEMBNME. FE. 5B ’8E

BETMMEBEER, IF. BU6ERER, SHERUEHRRMER, TRAZHILE,
RMAFIR30-65%, F13(47.5115.61)%; AEREEH(body mass index, BMI)22-
28.5kg/m’, F15(25.25+2.14)kg/m’; £M: EH38G, AIA0E); HELER: IR
FeERRIE330I, ILRSERILLRE216], H(FLERD MHRME. B MRRE. LR
FHBEEFTE)240); BI-RADSHZE: 4A%26f, 4BX3TH, 4CK156], TitAF
{$30-68%, F14(49.17£5.74)% ; BMI 22-30kg/m’, F149(26.07£1.73)kg/m’; &
M E222%0, AF2060; HRIPXRR: D246, IF2AMEL8HE; ImK7H: TA
HA46, 1BHEAL0MI, I[AER16f%, IIBER126l, FLAFHE. BMI. BMURBAITFELLER
(P>0.05), MAEBAIXTLLM,
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REILRAERELE, REMNERESEEERNMEMIZS, RIENALTEZBERNE
ARE, B, ESBETHTR, HEREMNMILAR. = A& 5 kLl (SE)
TIWIL, T2-STIRH#, TIWHIHEESE: TE minimum, TR660ms; T2-STHHEE
2% TE32ms, TR6600ms, HERNREMERFS], TR, EMH 288X288, &
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iB8E0.5~1mm, BE3~6mm, XTELFIAELIFEREEFE® (GUE
RBET, E % # $HJ20160129), #R{EA0.2mmol/kg, Bk
EN, GENRER2ML/s, FEFIEEEEEHK, FHERESRY
EbFAEE, ELPAE6R. RETFHRESES N, XHZTEE
2, SRFEMHSEEALRNRCER, RNIERABRARAERDN
AR, BASIGRIAEZ ISR EHITY BN SR (DWI) 131,
TR4000ms, TE minimum, b: 1000s/mm?’, 4EFE 128128,
EiaE 0.5~1mm, BE3-6mm, EZXEGELNER, SMADC
B, ABERAFEERTENMEBX( tegion of interest, ROI), I
ERMY B ZRH (apparent diffusion coefficient, ADC){&, [BBY
HlERYIE)-f5 538 (time signal intensity curve, TIC)#HZE,

1.3 BGABRTEHE READWA6EG IR T fEis#1TR
B, HERBEGHBIFEEMAR, F— 1T LRERESE
2, DWIEGHLERAFunctoolff, HbfE1000s/mm’aT,
EREt R OEESHIROI, ROINBREIHL, MEADC, NE
IRENFEIIE, MEBIHRFRIE T BT RUIFFEXE, JEMIR
HRLEEBRE. EER{E, DCE-MRIE&XEAFuctiontool
RENE, EEURTIEER EEXIHAHIROI(ROIE BT ASHE
PR K, BERUFEXE), REEBDITEREEBEN
(volume transfer constant, K™"). ®ZE#%#(rate constant,
Kep)s MME BT (plasma volume fraction, V), FFrIREX
HDCE-MRIEESMSHERELFBRITESHH PR, Fi1I

®1 AADCE-MRIEAEERSHK. ADCELLR

mA R4 (n=78) &% (n=42) t P
Kt"ans(min)
FRAIEL 0.94£0.24 1.41%0.63 4.684 <0.001
FE 1.05+0.27 1.45%0.71 3.533 <0.001
E50%1EK 1.24%0.71 1.46£0.78 1.567 0.120
E90% 1%L 3.65£0.43  4.18%+0.75 3.740 <0.001
Kep(min)
HRA K 0.54£0.05 0.56%0.09 1.591 0.117
FE 0.56*£0.11  0.58*+0.14 0.542 0.590
E50%f1%K 0.45%£0.07  0.47%0.09 0.677 0.501
2E90%1 %K 0.89£0.15 1.38%+0.53 5.905 <0.001
Vo
FRAIEL 0.25£0.07 0.31%0.08 4.970 <0.001
F9E 0.29£0.06  0.34%0.09 3.740 <0.001
E50%A1%K 0.17£0.02  0.22%0.06 5.980 <0.001
E90% 1%L 0.65£0.13  0.68%+0.15 23.126 0.264
ADCE(X10°mm?/s)1.51+0.74  0.96+0.15 9.180 <0.001
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1.4 it A % BURASPSS 25.040H 2R, HEERHY
£ZShapiro-Wilk ESMRIE, M (x £5) RRESOHIER,
FRIRI#FARCIRARBNARES, BOLRTITERAR, XA
x 1038, 44%1Zi%E TIEH$1E (receiver operator characteristic
curve, ROC)Rh%:, LIBh4 TE R (area under curve, AUC)
WIDCE-MRIEFBEIEESHMESDWIX IR E R IZHMN
&, AUCKO0.5F1ZIINE, 0.5<AUCKO0.TiZBTINERIE, 0.7
<AUCKO0.9ZB M EREF, AUC>0.912 N AT, MMiele
a=0.05.
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2.1 MADCE-MRIESEEES M. ADCELLE TitAK™™
3. FE. F£90%IEK, KepsE0%Mdk, Vofiizk. T3
B, FE50% ST EMA, ADCERTREA, 28641t
FE N (P<0.05), M&EL,

2.2 DCE-MRIEF EIE B2 ¥ B4 DWIXS 2L IR & R BV i i
NE BABRFEBEREARSTE(1=8MY, 0=Ri), B=X1
FP<0.05MTEMNEARKRTE, LHIROCHEE(EL), 4
RER, DCE-MRIEFEEESHEBESDWINILREE R EHIZ
BAUC=0.969>0.7, IZHIMEER Y, REBBE. BREN
90.50%. 96.20%, M2,

2 DCE-MRIES EERSHE S DWIN FLIR S 2 RN W E

RRTE AUC Im5HE NBEH BBRE RBRE
Kranseh {1 %5 0.739 1.200min 0.481 0.571 0.910
KiranssE 14 0.677 1.350min 0.450 0.476 0.974
K390 E 3%t 0.693 4.085min 0.315 0.571 0.744
KepSE90E /1%L 0.804 1.145min 0.606 0.619 0.987
VpHR i %1 0.740 0.275 0.405 0.738 0.667
VFE 0.715 0.295 0.352 0.762 0.590
Vo508 ik 0.786 0.195 0.412 0.643 0.769
ADCfE 0.743 1.385 0.502 0.976 0.526
Ka 0.969 0.867 0.905 0.962
o
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BX—4EBH R T ZbE FHIADCAER S 3T IR HIK 43 32 Wi sk
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